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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENIbHON MPOTrpaMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€TtoMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

Copnepxkanve mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBJICTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (PM3MYECKUX 3HAHUH, W Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH Yy4yeOHOro mnpenmera B peanuzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 Y4eOHOMY TIPEIMETY.

®du3zrka SIBISIETCS CUCTEMOOOPa3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJBKY (PH3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, NPEJOCTaBIsIeT HauOosee sSCHbIe
oOpasibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEecKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune @u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEAIOJIaracT yBEpPEeHHOE
BJIaJICHHE CHEAYIOIUMH KOMIETEHTHOCTSIMH, XapaKTepU3yIOIINMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «Dusuka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenust GpU3MKU Ha YIIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpEca M CTpEeMJICHUS OOyYaromIMXcsi K HAYYHOMY H3YYEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHE YMEHHUUW NPUMEHATH (U3HUECKUE 3HAHUSA U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEICTABICHUA O pOAM (PU3MKKU AJI1 Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEUIIEMY W3yYEHUI0O (U3UKH Ha
yIi1yOlIEHHOM YpOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHust Ha ypoBHE
CpeaHero oo1ero oopa3oBaHuUsl.

JlocTmxeHne 3TUX IieNied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3aJ1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
dbusznyecKkre BEIUMYUHBI, BBIIBUTATh TUTIOTE3BI U MpeAarath dKCIEepUMEHTATbHBIE
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIETOBaHMsI, aHATTM3UPOBATh MOJYyUYEHHbIE JAHHBIE U JIENIaTh BBIBOJIBI,

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUAX (DU3UKHU, HHTEPIPETAHS U
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYECcKO HAYKH.



Ha uzyuenue ¢usuku (yriyOon€éHHbINA ypOBEHb) HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus orBogutcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka U e€ poJb B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusuka — Hayka 0 npupoje. SIBieHus Npupoibl (3IEMEHTHI COJEpIKaHus,
BKJIIOUAIOLIUE MEXIpEeIMETHbIE CBsi3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznueckre BeaWYuHbL. Pa3mepHocTb. EnuvHMIBI (U3HMYECKUX BEJIWYUH.
W3mepenne Qusuvecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
1a0opaTopHbIM O0OpyIOBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX equHHI] B equHHUIBI CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aroT npupoay. EcTecTBeHHO-
HAay4YHbId METOJl TO3HAHWS: HaAONIOJCHHE, ITOCTAaHOBKAa HAYyYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabOmogaemMoro apieHus. Onucanue GU3NYECKUX sIBJICHUHM ¢ TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

MexaHnnueckue, TENMIOBBIE, JEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SBJICHUS.

dusnueckre NpubOpsl U MNPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Onpenenenue UEHbl JeIeHUS IIKaJIbl U3MEPUTEILHOTO TPUOOpa.

N3mepenue pacCTOsIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

IIpoBeneHne wHcCCIENOBaHUA IO NPOBEPKE TUIOTE3Bl: JAJIbHOCTH II0JETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BBICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wacTtul BemiecTBa. CBs3b CKOPOCTH JBW)KEHHMS YaCTHL[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uacrtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpuCTaIIIMYeCKUX) Tell. B3anMMOCBSA3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

HaGmonenne nuddysun.

HabGnronenue sBieHmid, 0OBICHIIONINXCS TPUTSHKEHUEM WM OTTATKUBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Onenka TuaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.

Pa3nea 3. /IBukeHne 1 B3aUMOJAEHCTBHE TeJl.

Mexannueckoe gBwxkenue. Ilyte u mnepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrokeHus: Tesl. CkopocTb. CpeaHsiss CKOPOCTh MPU HEPAaBHOMEPHOM JIBHUIKECHUM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['padvkm 3aBUCMMOCTE BENMYMH, OMNMCHIBAIOUIMX JBHKeHUEe. OOmue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne nHEpuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH [BHWKEHHA Tel. Macca Kak Mepa WHEPTHOCTH Tela B
MOCTyHaTeIbHOM JBWXEHUU. IInoTHOoCcTh BemecTBa. CBsi3b IIOTHOCTH €
KOJJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJia
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS W TPEHHE TMOKOs, BSI3KOE TpeHue. TpeHue B MpUpOAE U
TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne cKkopoCTH MPSIMOJIMHEHOTO JBUKEHHSL.

HaOGmronenue siBfieHust HHEPIIUH.

Hab6nrogenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJIHOW MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKeHHS (1edhopMarivm)
MPY>KUHBI OT MIPUIIOKEHHOMW CHUIIBL.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa CONMPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH U ra30B.

Hasnenue. Cuna ganenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue raza. 3aBUCUMOCTb JaBJIeHUs raza oT o0bEéMa u Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMU TEJIaMH, JKHAKOCTIMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKHE MAILINHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  [JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyael. [ 'uapaBiaudeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoCTBO BOAOIIPOBOA.

Atmocdhepa 3emnn u atmocdepHoe naBieHue. [IpuduHBI CyIecTBOBaHUSA
Bo3aymHOM oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBrE XKUIAKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TeJO. BrlTankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOBHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Jemoncmpayuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIaBaHWE WM MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILIECHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KAJKOCTb YaCTH TeJA.

OrnpeneneHue BhITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KAJKOCTH, OT MacChl TEJA.

OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHEPIrus.

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

[IpocTbie MeXaHW3MBL: pblYar, BOPOT, OJIOK, TOJHUCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MoMeHTOB. IIpuMeHeHHe TmpaBUiia paBHOBECHS pbluara K OJIOKY. «30J0TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckasgs dHeprus. KuHeTtmyeckas W IOTEHUHWAIBHAS DHEPTHS.
[IpeBpaieHre 0OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
Y [IPEBPALCHUS DHEPIUU B MEXaHUKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jjis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Onpenenenue KIIJ] mogBu’HOTO 1 HEMOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIbI YIPYTOCTU MPU NOIBEME TPY30B MPHU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znea 6. TensioBble siBJIeHHUS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan Il HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPIBIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TeraoBO€ pacUIMpEeHHEe M C)KaThe. 3aBUCMMOCTh JaBJIEHUS Ta3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpEIHEH KHHETUYECKOM JHEprueu
TEIJIOBOTO JIBMJKEHHMSI YacTULl. TemneparypHsble IIKAaJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHMs BHYTPEHHEH SHEPTHUU:
TeIUIoNepeaya U CoBepiieHne padoThl. Bubl Terionepenayn: TEIONPOBOIHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Temonepegayn B TOPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Bo€ paBHOBecHe. 3akoH HploToHa-PuxmaHna. YpaBHEHHE TEIUIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEIIECTB. Y elbHAs TEIUIOTa
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TEIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
JaBJIeHMs. HachIeHHBIN U HEHACBILIEHHBIN I1ap. BiiaXHOCTh BO3ayXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TemnoBsle JABUTAaTEeNM M 3alllUTa OKpPYXKAKIIEH cpenapl. TermaoBsle NOTEpU B
TEIJIOCETSIX.

3aKOH COXPAaHEHMsI U NPEBPALLCHHS SHEPTHMM B MEXAHWYECKHUX M TEIJIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenne nuddysun.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

HabGnronenue TemioBoro pacupeHus Teil.

W3MeHeHne naBiieHUs rasa MpU HU3MEHEHMM OO0BbEMa M HarpeBaHUU WIU
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bubl Teronepenaum.

OxJaxk/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HaOmronenne xuneuus.



HabGnrogenue nocTosHCTBA TEMITEPATYPhI IIPY TIJIaBICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

OnbITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TeMneparypsl Mpy MOMOIIH KUIKOCTHOTO TEPMOMETpPA U IaTUMKa
TEMIIEpaTyphl.

OnpiTel MO HaAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUJIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE IINPHUIIA.

HccnenoBanne 3aBUCUMOCTH JaBJICHUS BO3QyXa OT €ro o0bémMa u
TEMIIepaTyphl.

[IpoBepka runore3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA SKUJIKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnrogenue wu3MEHEHUs BHYTPEHHEH SHEpruM Tejna B  pe3yibTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue siBIIEHUS TEIUIOOOMEHA ITPU CMEILIMBAHUH XOJIOIHOM U TOpsUei
BOJIbI.

Omnpenenenre KOJIMYECTBa TEIUIOTHI, TOJIYYEHHOTO BOIOM MPH TEIJIO0OMEHE C
HarpeTbIM METAJNIMYECKUM LIUITMHIPOM.

OmnpeneneHue MOITHOCTH TEIJIOBBIX MOTEPH (3akoH HeioToHa-PruxmMana).

Onpenenenue y1eapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgea 7. JiekTpuyecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onekrpudeckoe mnoisie. Hanpsox€HHOCTh syekTpudeckoro mnoss. [lpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenmn snekTpuueckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUANA 3aps.
Crpoenue aroma. IIpoBOAHMKH, [HUAIEKTPUKA M TOJYHPOBOJAHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsijaa.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuia Toka. DIEKTPUYECKOe HaIpsKeHHe. AMIEPMETP
Y BOJIbTMETP B II€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma mist monuoit nenu. IlpaBuna Kupxroda. Pacy€r mpocThIX 3IeKTpHUECKHX
uenen. HennmHelHbIe 3JIEMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jlxoynsa-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTtostHHBIE MarHuTHL. B3anmMoaeiCTBIE MOCTOSHHBIX MATHUTOB. MarHuTHOE
noyie. MarauTHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HU Ha 3emie. OmnbIT
Opcrena. MarHutHoe moje 3iekTpuyeckoro Ttoka. OmbiT Amnepa. [Ipumenenue
AIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
Cuna Amrnepa u onpeaeneHue e€ HanpapieHUA. DJIEKTPOABUTATENb TOCTOSIHHOTO
ToKa. Mcronp30BaHuE 3JIEKTPOJBUTATENEW B TEXHUYECKMX YCT-pOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTUH.
ONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
pOOIEMBI SHEPTETUKH. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOHIIH.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpOMCTBO M AENCTBHUE HIIEKTPOCKOIIA.

DNEeKTpOCTaTHYECKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleliCcTBHS 3IEKTPUYECKOTO TOKA.

DIJIEKTPUYECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3mMepenue 35eKTpPUYECKOTO HAIPSKEHUST BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHUs MOJHOCOB MAarHUTA.

MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlercTBrEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 10 HAOMIOACHUIO DSJIEKTPU3ALMM TEI IMPU COINPUKOCHOBEHUU WU
WHIYKIUEN.

HccnenoBanne NEUCTBHS — DJIEKTPUYECKOTO IO HA IPOBOJAHUKH U
JDIIEKTPUKHU.

COopka u ucbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOp, OT
HaIPsHDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTHBIICHHS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue y1eapHOr0 CONMPOTUBIIEHUS IIPOBOJHUKA.

[IpoBepka TmpaBuUiia CIOXKEHHS HANPSHKEHUH TMPU  IOCIEI0BATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia MJid CWIBl TOKAa MPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHETO CONPOTUBIIEHUS UCTOYHMKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeInOJIHEHUS 3aK0HAa OMa T IMOJTHOM LEIH.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMIIbl
HAKaJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHuTHOTO MOJISl TOCTOSSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pa3ieiICHUH.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CWJIBI M HalpaBJI€HUS TOKA B KATyLIKE M OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yyenue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl 31€KTPOIBUTaTENS.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OneITBl O UCCJIENOBAHHUIO SIBJICHUA 3JEKTPOMAarHUTHOM  MHAYKIMH:
VCCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOIO TOKA.

9 KIIACC



Pa3nen 8. Mexanuueckue siBJIeHMSsI.

Mexannueckoe JBwkeHue. MarepuanbHas Touka. CrocoObl ONMUCaHUS
MEXaHUUYECKOTO JBIKCHHS: TaOIMYHBIN, rpaduueckuit, anamutudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXAHUUYECKOTO JBUKEHHUSI.

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Pagnyc-
BEKTOP MAaTE€pUaIbHOW TOYKH, TEPEMEIICHUE Ha IUJIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHEHHOE JBI>KEHKE. HepaBHOMEpHOE NPAMOJIMHEHHOE ABMKeHUE. CpenHsis
1 MTHOBEHHAasi CKOPOCTh TeJa MPYU HEPAaBHOMEPHOM JBH)KEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBHKECHUE. Y CKOPEHHUE
cBOOOAHOTO nageHus. OnbIThl ["anues.

['paduyeckas uHTEpHpeTallds YCKOPEHHUS, CKOPOCTH, MPONACHHOTO IMyTH U
IepEMELECHHUS IS TPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>keHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBkEeHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0paIieHus Mpyu paBHOMEPHOM JBHKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHOIEMCTBYIOIIAs CUJIA.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl TpeHus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnmu u nogbéMHas cuia Kpbula. COBpEMEHHBIE JIETATEIbHBIC
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BMyKEHHE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM>KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer BOkpyr Comuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. MIsMenenue umnynbsca. IMmynibe CUiibl. YIpyroe u Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbI U3MEHEHUS M COXPAHEHUS UMMyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U padoThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHUYECKOW SHEPruM. 3aKOH MU3MEHEHHS U COXPAHCHUSA
MEXAHUYECKON DHEPIUH.

Hemoncmpauuu.



HaOnroenne MeXaHU4YeCKOTO JBHXKEHHUSI TeJla OTHOCHUTENIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHUE MyTe W TPaeKTOPUW JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

N3mepenrie CKOpOCTH U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUYKEHUS.

HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO ABUKEHHUS.

HabGnronenue 1BM>KEHMS Tela IO OKPY>KHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSAIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ pPaBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHUTEIIHHO
KaOuHeTa (QU3UKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JEUCTBYIOIIEH HA HETO CUJIBI.

Habnronenue paBeHCcTBa CHIT IPU B3aUMOJICHCTBUM TEJL.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrysabca Mpy B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITyJIbca MpU a0COIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMIYJIbCca MPH YIIPYTrOM B3aUMOJICMCTBUH.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ ACMCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBanue TpakTa sl pa3roHa W JalbHEWIIEro pPaBHOMEPHOIO
JIBIDKCHUS IApUKA WIN TEJICKKH.

Omnpenenenue cpegHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpPEHUs Teiaa MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaIbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH CHJIbI  TPEHUSI CKOJBXEHUS OT  CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIMEHTA TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aeopMaIiy Mpy>KUHEI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBMKEHHUM TeJa 10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKMU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3ByK. Pacnipoctpanenue m oTtpakeHue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
toHa. Pe3zonanc B akyctuke. MudpasByk u yinbTpa3Byk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpauuu.

HaOnronenne konebaHuii Ten TOA JACHUCTBUEM CHJIBI TSKECTU UM CHUJIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJICOaHUM B pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HaGmronenune nuntepdepeHuun u 1uppakiiui BOJIH Ha TOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopusie pabomul u onvimel.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasITHHUKA.

Onpenenenue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOaHUHN MPYKUHHOTO MasTHHKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOJa KOJeOaHUW TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepeHue yckopeHusi CBOOOIHOTO MaAeHUs.



Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM cBs3U. Paguonokanusa. Kocmuueckas cBs3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
tenedoHa.

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

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOUYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeta. 3armenus ConHna u JIynel. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n300paxeHuw,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesiomiieHus cBeta. [loaHoe oTpaxeHue caera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonx nyudern B nuH3e. Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onThYeckas Ccucrema.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crnekTp. Omnbitel Hbtorona. CroxkeHue
CHEKTpaJbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ ny4der B paCCEUBAIONIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.

[Tpuniun gevctBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6enoro cBera B CIEKTP.



[Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanre 3aBUCUMOCTH yIJIa OTpPaXXEHUsT CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTila MPEJIOMJICHUSI OT yTila MaJicHusi CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHU ¢ TOMOIILI0 COOMPAIOIICH JTMH3BI.

Omnpenenenue (QOKYCHOrO pPaCCTOSHUA M ONTHUYECKOM CHIIBI COOMparomiei
JIVH3BI.

OMNBITHI O PA3JIOKEHUIO OEJIOr0 CBETA B CIICKTP.

OnbITEl IO BOCHPHUATHIO IIBE€TA MPEAMETOB NPU WX HAOIIOJCHUHU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3orombl. PannoakTuBHBIE
npeBpaineHus. [lepron momypacnana aToMHbIX saep. [elicTBue paanoakTUBHBIX
W3JIyYEHUN HA )KUBBIC OPraHU3MbI. 3aluTa OT PaJIMOAKTUBHOTO U3TyUYCHUSI.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsOBOTO M MAacCOBOIO 4YHUCET.
OHeprus cBsI3M aTOMHBIX sanep. CBsA3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SepHas »>HEpreTHka.
DKoJIoTUYecKue MpoOIeMbI SIACPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CnexTpsl pa3IM4yHbIX a30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopusie pabomul u onvimel.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(no dotorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINY MOYJTh TIPEAHA3HAYECH /I CHUCTEMAaTHU3aIuu
1 00001IIeHUS TPEIMETHOTO COJIEP KaHUs U OTIbITA JIEATEIIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYEHUU BCero Kypca (usukum yriayOnEHHOTO YpOBHS, a TakkKe s
MOATOTOBKY K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 1Mo (pHu3uKe.

B mpomecce wu3ydeHHss JaHHOTO MOIYJSI PEATU3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥ METalpeJIMETHBIX pe3yJbTaTOB o00y4YeHUs, (OpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBICHUI HAa OCHOBE
npuMeHEeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHHUPOBAHHWE HWCCIICIOBAHUS, aHAINU3 JaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[TpenmoutuTenbHON (QOPMOI OCBOCHUS MOMYJSA SIBISETCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUAET:

pereHue 3amad, OTHOCSIIMXCS K Pa3IMdHBIM pa3deiiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUIUX COJEPKaHUE PA3HbIX Pa3JIeIioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOYast paOOTHI M OMBITHI U3
MEPeYHEeH K pasaenaM Kypca) B YCIOBHSAX CaAMOCTOSTEIBHOTO ILIAHUPOBAHUS
MIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aaHUsl IO E€CTEeCTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNITIOBEIMU TN WHAWNBUAYATLHBIMHU TPOEKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON pabOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHh TOTOBHOCTH O0YYaOIIIHUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a Takke
CBUJIETEIIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.



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

N3yyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIpPaBICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYKJI€HUHU 00IIE€CTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHIUIOB B JEATCIBHOCTH
Y4EHOT0;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKON HAyKW: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJbTYPHI,

OpUEHTAalUsl B JCATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEILHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HAHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha J0porax, C SJEKTPUUYECKHM U TEIUIOBBIM O0OOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa peICKCUU, MPU3HAHUE CBOETO IIPaBa HA OMINOKY
M TAKOTO K€ MpaBa y APYroro 4eioBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHHM MPaKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

UHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MPOodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JIAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILLIEH CPEeIbl;

OCO3HaHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX Mpo0ieM M MmyTed ux

pelieHus;
e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBIIOJHEHUH MCCIEAOBAHUN U
IPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4epe3 MPAKTHYECKYIO
NeSATEIbHOCTD;

nOTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUN, YMEHUHA (OPMYIUPOBATH
UJIeU, IOHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PA3BUTUS B IPHOOPETEHUH HOBBIX (PU3NUECKUX
3HAHMU;

CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUA HAa OKPYXAIIYIO Cpeny,
BO3MO>KHBIX [VI00AJBHBIX TOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuyaromierocsi OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKAaTHUBHbIE  yHUBEpCAJbHble  Yy4eOHblE  JCMCTBHS,  PpETyJISTHUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:
BBISIBIISATH U XapaKTePHU30BaTh CYIIECTBEHHbIE MPU3HAKUA 0OBEKTOB (SIBIICHUN ),
KJIacCU(UILIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKkye 1eCTBUSA.

MCIIOJIB30BaTh BOMIPOCHI KAK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIKIO, TOTYUYCHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.

Pabora ¢ undpopmaumeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IMOUCKE H
oTOope UH(pOPMAIIUU UITU JAHHBIX C yUETOM MPEIJIOKEHHON yaeOHOM (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMALIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yauTesneM Uik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUSA
uHpopMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOKHBIMU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHUSI yueOHOIr0 MaTepuaa, pe3yabTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3a]1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYAaeMON TeMbl M BBICKA3bIBATh
UJey, HallCJICHHbIE Ha pPELIEHUE 33Jaud M MOJJep)KaHue OJaroenareabHOCTH
OOIICHMS,

COIMOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMU IPYTUX YYACTHUKOB TUAJOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATh PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIAYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: pACHpeNeNsiTh pOJId, OO0CYXJaTh IMPOLECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBIICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH YJCHAMHU
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(HOPMYTHMPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHATHEC PEIICHHS B TPYIIIC, MPUHATHAC PEIICHUN TPYIIITON );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peHieHUs (PU3NUECKON 3adaud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu M TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JEATEIHLHOCTh (B TOM YHCJIE B XOJ BBITOJTHCHUS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IeJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esloBeKa B XOJ€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MIPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 kaacce IpeIMETHbIE PE3yJIbTaThl HAa YTIIyOJIE€HHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
HKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €TMHUIIBI (PU3NYECKUX BEIIMYUH, ATOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, KUIKOE, Tra3o00pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHsi, PaBHOJCHCTBYyIOWIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nuyarh sBicHuUS (qud@dy3us, TEMJIOBOC IBUKEHUE YaCTHUIL
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepenaya JaBlieHUs TBEPIBIMU TeJIaMH, >KHAKOCTSIMU W Trazamu, aTMoc@epHoe
JIaBJICHHE; TJIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puanueckue SIBICHUS B MPUPOJE: MPUMEPHI JBHKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM W HEKHMBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblYaru B TEJE YeI0oBeKa), IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKU)
(U3NYECKUX SBJICHHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBJICHUS, UCIOJIb3YS
bu3nyeckue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTb, CHJIa YIPYrOCTH, CHJIAa TSKECTH, BEC Tela, CUJia TPEHHUs], JAaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIAKOCTH, BHITAIKUBAIOIIAS CUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JEUCTBUSI MEXaHU3MOB, KHUHETUYECKAsi U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HaueHUsT W eAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, GPU3UYECKUE SIBJIICHUS U MPOIECCHI, UCTIONb3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUIO paBHOBECHS phruara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXPAaHEHUsS MEXaHWYECKOM DHHEPruM, MNpU ITOM JaBaTh CJIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3alKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJEIATh IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3NUECKHE MOJICIH I OOBICHCHUS
(bu3MYEeCcKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;



OOBSCHATH (PU3NYECKHUE SIBICHUS, TMPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalldid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakKTepa, U pelaTh
KayeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIHe YHCIEHHOTO OILIEHUBAHUSA
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBHIOMpATh aJ€KBAaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CJIEICTBEHHBIE CBS3U U BHICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
buznyecKux SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemaTh pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
1 GopMyI1, CBSI3bIBAIOIIMX (PU3UUECKUE BEJIMUYHMHBI, 3alIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEILICHHUE 3a/1a4H, BBISBIISATH HEJJOCTAIOIIUE UITH U30BITOYHBIC TaHHBIE,
00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adH, HCIOIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOAMTH MAaTEMaTUYECKUE MpPeoOpa3oBaHUs MU Pacy€Thl, OLICHHWBATH
PEATUCTUYHOCTD IMOJIyYEHHOTO 3HAaYeHUs (PU3MUECKON BEITUYMHBI U ONPEHEIAThH
pa3MepHOCTh GU3NIECKON BETUUHMHEI, TOJYY€HHOM NP PELICHUH 3a/1a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEUIUTh IPHU TOMOIIH (PU3UIECKUX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEIIeHUs, B OINWCAHUU
UCCIIEIOBAaHMsI ~ PACIIO3HABATh  MPOBEPSIEMOE  MPEANONOkKeHHe  (TUIIOTE3Y),
UHTEPIIPETUPOBATH MOIYYEHHBIN pe3yNbTarT;

MIPOBONUTD OTIBITHI MO HAOMIOACHUIO (PU3MUECKHUX SBICHUN UM (PU3UIECKUX
cBOMCTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SIBJICHUE HHEPIIUH,
U3MEHEHHUE CKOPOCTH IIPU B3aUMOJICHCTBUM TEJ, Iepeada JaBICHUS KUAKOCThIO U
ra3oM, TMpOSIBJICHUE JEHCTBUS aTMOC(HEPHOIO JaBJICHMS, JEUCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAUTH TIPSIMbIE M KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEITUYUH
(paccTosiHUE, TIPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Tella, Chila, TEMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, TaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAsI CHJIA, ICUCTBYIOIIAs HA MOTPYKEHHOE B KHUIKOCTH TEIIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHCTBUS TMPOCTBIX MEXAHU3MOB) C HMCHOJb30BAaHUEM
aHAJIOTOBBIX M IMHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(bukcupoBaTh NMOKa3aHus MPUOOPOB, HAXOAUTH 3HAUCHHE N3MEPSEMON BETMUHHBI C
MIOMOIIBIO YCPEAHECHUS PE3YIbTATOB CEPUU U3MEPEHUI U OIEHUBAThH MOTPEITHOCTD
U3MEpPECHUN;

IPOBOANUTH HECIIOKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
(¢u3nyecKuX BETUYMH (3aBUCHUMOCTH IyTH PaBHOMEPHO IABMXKYIIETOCS Tejaa OT
BPEMEHHM [JBWKEHHS Teja, CUJIbl TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUS, Ka4eCTBA 00PaOOTKHU MOBEPXHOCTEH TEI U HE3aBUCUMOCTH CHUJIBI TPEHUS



OT IUIOIIAIU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXKEHHOM YacTH Tela U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUS TEJ, YCIOBUI paBHOBECUS pblyara 1 OJI0KOB):
COBMECTHO € yuuTesneM (GOpMyJIMpOBaTh 3aJady M THUIOTE3y HCCIEI0BaHus,
CaMOCTOATEJbHO IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOUpPATH
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY C HMCHOJIb30BAHUEM HHCTPYKIUH, MPEJICTABIATH
IOJIy4YE€HHBIE 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUJAE TaOIUL U TpauKOB,
OLIEHUBATh NOTPELIHOCTH, JEJaTh BBIBOBI IO PE3YJIbTaTaM HCCIIEAOBAHNUS;

coOMoaTh MpaBWJa TEXHUKM O€30MacHOrO Tpyna mnpu pabore ¢
71a00paTOPHBIM 00OPYIOBAHUEM;

yKa3bIBaTh IPUHIIUIBI IEUCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIIHNECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJOTHYECKUX POLIECCOB C ONIOPOM HA X ONMHUCAaHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOWCTBO BOJONPOBOAA, THAPABIMYECKHM mpecc, CU(OH,
MaHOMETp, BBICOTOMEpP, IOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOOXOauMble (PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMbl M CXEMATHYHbBIE PHCYHKH H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IHPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >XKU3HHU I OOecredeHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJISTh OTOOP UCTOUYHUKOB MH(MOpMALK (PU3UUECKOTO COACPKAHUS B
HNHTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MYyTEM CpPaBHEHHUS Pa3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHpOpMaIMIO, KOTOpas  SIBJISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOTHEHUM YYEOHBIX 3aaHU HAay4YHO-TIOMYJSPHYIO
JUTEPATYPy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHWE MHUCbMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE



myOJUYHO JeNaTh KpaTKUE COOOIICHHsI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
ammapar Kypca (GU3UKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIIHNCH;

IpU BBINOJHEHUU YUYE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/layaMu, CJIEIAUThH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JESATENbHOCTh TPYNIIBI, BBICTPAMBATh KOMMYHUKATHBHOE B3aUMO/ICVICTBHE,
YUUTHIBAsA MHEHUE OKPYKAKOLIUX.

K xon1y oOyuenus ¢ 8 knacce npeMETHbIE pe3ybTaThl HA YTITyOJIEHHOM yPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amMop(HbIE Tena, HACBIIIEHHBII W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW JHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apss, IPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HCTOYHUKH MOCTOSSHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pelIeHnr y4YeOHbIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAayMBAaHHUE, KANWJUIAPHBIE SIBJICHMS,
UCIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTAUIM3allMs, KHUIIEHHE, CIOCOObI
Teruionepesayu (TerIonpOBOAHOCTh, KOHBEKIUS, U3yUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTpU3aLUsl TEJ, B3aHUMOJCHCTBHE 3aps/loB, IACHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJICIICTBUE MATHUTOB, JIEHCTBUE MAarHUTHOT'O MOJS Ha
IPOBOJTHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHNUE U3yUYEHHBIX (PU3NUYECKUX SBJICHUIN B OKpYXKaloLIeM
Mupe (B TOM uyucie (U3MYECKUE SBICHUS B NPHUPOJAE: IMOBEPXHOCTHBIE U
KaNMWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAUIBI B Npupoze, u3nydenue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SIBJICHUS B aTrMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMiH, Apeld MorocoB, poidb MATHUTHOTO MOJISA JUIsl )KU3HU Ha
3emiie, TOJIAPHOE CHUSHHME), TPHU STOM IMEPEBOAUTH IMPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3NUECKUX SIBJICHU;

OINKCHIBaTh M3Y4YCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, HCIOIB3YS
buznyeckre BeIMYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT s, KOJIMYECTBO TEIUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTh BEIECTBA, YAENbHAs TEIUIOTa IJIaBJICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHUs, yJeldbHAas TEIUIOTa CropaHusl TOIIUBA,
KOO PUIIMEHT TMONEe3HOTO JEWCTBHS  TEIJIOBOM  MAIMHBI, OTHOCHUTENbHAs
BJIQXHOCTh BO3JYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKA, JJIEKTPUYECKOE



HaIpsDKeHUE, CONpPOTUBIICHUE MpoBoAHUKAa, JJIC B 1emu MOCTOSSHHOIO TOKAa,
AIEKTPUUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), MPU OMMUCAHUU TTPABUIILHO TPAKTOBATh (PU3HUUECKUI CMBICIT
HCIIOJIB3YEeMBIX BEJIWYWH, MX O0O03HAUCHUS W CAUHUIIBI (PU3HMYECKUX BEIUYHH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HMYECKYIO BEJIIMUYMHY C JAPYTUMU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEIIMYUNH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIB3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JICKTPUIECKOTO 3apsi/ia, 3aKOH
KyJsioHa, IpUHIUIT CyNIEPIIO3UIINM AIICKTPUUECKUX MoJIeH, 3akoH OMa JiJ1d ydacTka
uenu, npaBuia Kupxroda, 3akon Oma nmst monHo# nenu, 3akoH [xoyns-Jlenna,
3aKOH COXpaHEHUs SHEPruH, MPU ATOM pa3IUdaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTUYeCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUSCKUE MOJICTN PeallbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUMN, MPUMEHATH (PU3UUECKUE MOJIETU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKUE SBICHUS, MPOIECCHl U CBOWCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIECHHOIO OICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PUBMYECKUX BEIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIE CBSA3U M BBICTPAWBATh
JIOTUYECKYIO0 I[IEMOYKY PpacCYXKJIEHHM C OIOpOM Ha MW3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Oomopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOMpast aJeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3BIBAIOIMINX (DU3NYECKUE BEIIMYMHBI,
3allMChIBATh KPATKOE YCIOBHE U Ppa3BEPHYTOE PEIICHUE 3aJa4M, BbISIBIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHbBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WCMOJIb30BaTh CIPABOYHBIC JaHHbIC, MPUMEHITH METOIbl aHaIn3a
pa3MepHOCTEH, UCTOB30BaTh IpapUUECKUE METOMbl PEIICHUS 3aJ]ay, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HAa4YeHUs (DU3NYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJTYYSHHOW MPU PELICHUH 3a]a4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITH (PU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHUs, B OIHCAHUHU
WCCIICIOBAHUSI  paclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIONKEHHUE  (THUIIOTE3Y),
WHTEPIIPETUPOBATH MMOJTYUYCHHBIN pe3yJbTarT;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3NIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3Iy4YeHUU OT I[BeTa H3JIydarouieil (morjouiaromeii) MOBepXHOCTH, CKOPOCTb
UCTIAPEHHUS BOJBI OT TEMIIEPATypbl >KUAKOCTH M IUIOMAANd €€ IOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JeMCTBUS MarHUTHOTO TIOJIA Ha MPOBOJAHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHMTa,
CBOWCTBA DJIEKTPOJABUTATENS MOCTOSHHOTO TOKa): (hOpMyTupoBaTh MPOBEPSEMOE
Opearnonokenue (TUMOTe3y) O BO3MOXHBIX — pe3ylbTarax  HaOMIOJICHHH,
CaMOCTOSITENIFHO COOMpaTh yYCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTIBITa B (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIHOJIH30BAHUEM aHAJIOTOBBIX U ITU(PPOBBHIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEpUU U3MEPEHUN U OLIEHUBATh MOTPEIIHOCTh U3MEPEHUM;

MPOBONUTH IKCIIEPUMEHTAIbHBIE MCCIICOBAHUS 3aBHUCHUMOCTEH (PU3UIECKIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAKICHMS, UCCIIEIOBAaHUE SIBICHUS TEIUI000MEHa IPU CMENIMBAaHUM XOJIOJHOM U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOJAHMUKA OT €r0 JJIMHBI, IUIOLIaAN
MOTIEPEYHOT0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOIIer0 uepe3 MPOBOAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIETbHOTO COSAMHEHUI POBOIHUKOB):
COBMECTHO € yuuTeneM (GOpMyIUpoOBaTh 3aJady M THUIOTE3y HCCIIeI0BaHus,
CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEeHHBIC 3aBUCHUMOCTH (PU3WYECKMX BEJIMYMH B BUAEC TaOmUIl U TpaduKoB,
OLIEHWBATh MOTPEIIHOCTH, JACNIAaTh BBIBOBI IO PE3yJIbTaTaM MCCIICIOBAHMS,

coOoaTh MpaBwiia Oe3omacHoro Tpynaa mnpu padbote ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yUYEHHBIX MTPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HAa UX OMUCAHUS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, TapoBasi TypOHHa, aMIIepMETpP, BOJIBTMETP,
CUETYMK  DJIEKTPUYECKOM  DHEPrHM,  BJIEKTPOOCBETUTEIbHBbIE  NPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTENH U UX TPUMEHEHUE
B OBITY W TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,



AJIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIOAb3ysl 3HAaHUA O CBOMCTBAX
busznyecKkux sIBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPONUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHUYHbIM pUCYHKaM (KUIKOCTHBIA TEpPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JABUTATENb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LIEMEH C IOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE OOO3HAYCHUS
AJIEMEHTOB JJIEKTPUYECKUX IIENEN, UCTI0JIB30BATh CXEMbI M CXEMATUYHBIE PUCYHKHU
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  U3MEpPUTEIBHBIX  MOpUOOPOB U
TEXHOJIOTUYECKHX MPOLIECCOB MPH PEIICHUN y4eOHO-TIPAKTUYECKUX 3a/1a4;

MPUBOAUTH NMPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TIPUMEPAX) MPAKTHICCKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUU B MOBCEIHEBHOW >KU3HHU I OOECreYeHUs
0e30MacHOCTH TIPU OOpaIllEeHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpPeJIE;

OCYUIECTBJIATH MOUCK MH(popManuu Guanyeckoro cojepxxanusi B UurepHere,
CaMOCTOATENBLHO (POPMYJIHPYSI TOMCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
Y CpPaBHEHHUS JIOMOJHUTEIBHBIX HMCTOYHUKOB BBIIEIATH WMH(OpMaIuio, KOTopas
SBJIIETCS IPOTUBOPEUNBON MM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh NPH BBINOJTHEHUM YYEOHBIX 33aJaHUN HAy4YHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pPHUAIIbI, PECYPChl CETU
WUuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBbIE NHUCHbMEHHBbIE M KpAaTKUE YCTHBIE COOOIIEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO CONEpkKaHUSs, B
TOM  4Wcia€  MyOJNMYHO  MPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
MCCIIEI0BATENbCKOM A€ TEIbHOCTH, TPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YYEHHbIN
MOHSATUIHBIN arnmapaT Kypca (pU3uKu, COmpOBOXKAATh BRICTYIUICHUE TIPE3EHTAIUEH;

IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M HMCCIIEIOBAaHUN (PU3MUYECKHX MPOLECCOB
pacnpenensaTh OOA3aHHOCTHM B TpPyNIe B COOTBETCTBHM C IIOCTABJICHHBIMU
3a/layaMu, CJIEIUTh 32 BBIIOJHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/1 B ACSTEIHHOCTD IPYIIIbI, BHICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICHCTBUE, TMPOSBIAS TOTOBHOCTH  pa3peniaTh
KOH(DJIUKTBHI.

K koniry oOyuenus ¢ 9 knacce npeIMeTHBIC PE3yJIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHSTHS (CUCTEMa OTCUYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHHS, HEBECOMOCTh U MEPETPY3KH, LEHTP TKECTH, MEXAHUUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE



U3y4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCIYCKAaHUSl M TMOTJONIeHus, anb(da-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOIMYECKUI
A3bIK (PU3UKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (PaBHOMEPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOIHOE MaJEHUE TeJl, IBWKEHUE I0 OKPYKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTb,
KosieOaTelbHOE  JIBKEHUE  (FapMOHMYECKHME, 3aTyXalolUe, BbIHYKJICHHBIC
Koye0aHus), PE30HAHC, BOJIHOBOE MIBM)KEHHME (PacHpOCTpPAaHEHUE M OTpPaKECHUE
3ByKa, HHTephepeHIrs U TUPpaKIus BOIH), MPSIMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTpPaKCHHE CBETA,
pasnoxkeHue OeJoro cBeTa B CHEKTP U CIO0XKEHHE CHEKTPAJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3JIy4EeHHs) 10 ONHUCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYECHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM
Mupe (B TOM uucie (PU3MUECKHE SBJIEHUS B MPHUPOJE: IMPWIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEaKTHUBHOE JIBMJKEHHME O KHMBBIX
OpPraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKHUE SIBJICHUS B IPUPOJE, OMOIOTHUECKOE
NEHCTBUE BUIAUMOIO, YJIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHHH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOAMTH MPAKTHUYECKYIO 337ady B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

OINKCHIBaTh HU3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEpPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHE, MEpPEMEIEHUE IMPU PABHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBIDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIHbHOE
YCKOpEHUE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CHJjla TSKECTH, YCKOPEHUE CBOOOIHOTO
NaJICHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHYEeCKasi paboTa U MOIIHOCTh, OTEHLUAIbHAS SHEPIHs Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas SHeprusi, MepuoJ M YacTtoTa
KoJie0aHuM, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb MPEIOMIICHUS
Cpelbl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PUINUECKHUI CMBICI UCTIOIb3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €UHUILIBI PU3NUYECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI,



CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEJTUYHHY C IPYTMMH BEIMYUHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U IMTPOTIECCHI, UCTIONB3YS
3aKOH COXpaHCHHWsI DJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIINH CHJI, IPUHITUI OTHOCUTENBHOCTH [ anmuiies, 3akoHbl Hpi0TOHA, 3aKOH
COXpaHEHUs] UMITYJIbCa, TEOPEMY O KHHETHYECKOW »HEepruu, 3aKkoH ['yka, 3aKoH
bepHyu, 3aK0HBI OTPaKEHUS W MPETOMIICHHS CBeTa, (OPMYTy TOHKOM JIUH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOTO Spa, 3aKOHBI
COXpPaHEHHs 3apsIOBOTO W MACCOBOTO YHCEI MPH SIEPHBIX PEAKIHUAX, TPH ITOM
pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €70 MAaTeMaTHIECKOE BHIPAKEHUE;

CTPOUTH (DPU3UIECKHE MOJACIN PEaThbHBIX OOBEKTOB, MPOIECCOB U SIBICHHM,
BBIZICIISITh TP 3TOM CYIIICCTBEHHBIE W BTOPOCTCIICHHBIE CBOWCTBAa OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKUE MOJETU Il OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBICHHS, POIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJE TPEOYIOIMNE YHCICHHOTO OICHUBAHUS
XapaKTEPHbIX 3HAYCHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CJICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTMYECKYIO LEMOYKY pACCYKACHUM M3 2—3 IIaroB € OMOPOM Ha HW3yYECHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH;

YBEPEHHO pelaTh pacu€THBIC 3a/lauu M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAst aIEKBAaTHYIO (PU3UUYECKYIO MO/IEIh, C UCIIOJIb30BAHNEM 3aKOHOB U (hopMmy,
CBS3BIBAIONIMX (DM3MYECKUE BEJIMYUHBI, 3alHChIBATh KpaTKOE YCJIOBHE U
pa3BEPHYTOE PEIICHHE 3a/1a49H, BRISBIISITH HEJIOCTAIOIIUE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BHIOOpP METOAA PEIICHUS 3aJa4d, WCIOJIb30BaTh CIPABOYHBIC
JTaHHBIC, TPUMEHSATH METO/IbI aHATM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpadudecKue
METO/Ibl PEIICHUS 3a/1a4, MPOBOJIUTH MAaTEMATHUECKHE MMPEe0Opa3oBaHUs U PaCUETHI,
OIICHWBATh PCATMCTUYHOCTH TOJYYCHHOTO 3HAYCHUS (PU3NYECKON BEITUYMHBI H
OTIPENEIATh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a]a4H;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh IPHU TOMOIIN (HU3UIECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIN CMOCOO pEIICHUs, B OMHCAHUU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTe3y),
OIICHMBATh IMPABWJILHOCTH IMOPSIKA TIPOBEICHUS UCCIICIOBAHNS, HHTCPIIPETUPOBATH
MOJIYYCHHBIN PE3YNbTAT;

MIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (DU3UYCCKUX SIBJICHUN WK (PU3NIECKUX
CBOMCTB Ten (M3y4yeHHe BTOpOro 3akoHa HprOTOHA, 3aKOHA COXpAaHEHHs YHEPTHUH,
3aKOHA COXPaHCHHUS HWMITYJIbCa, JEUCTBUE 3aKOHA bepHY/UIM M BO3HUKHOBEHHUE



NOIBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI K HE3aBUCUMOCTb OT aMILTUTY 1Bl
MaJbIX KoJIeOaHMii, MPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA, pa3lioKeHUe Oeoro
CBETa B CIEKTP, U3YUECHUE CBOMCTB M300paK€HUsI B TUIOCKOM 3€pKajie U CBOMCTB
U300paKeHHUsT TpeaMeTa B coOuparonieil juH3e, HAOJI0JIEHUE CIUIONIHBIX U
JUHENYaThIX CIIEKTPOB U3ITyYEHHUS]): dbopMynupoBath IPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3yJIbTaTax  HaOIIOJEHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOrO Habopa o0OpymoBaHWS,
OIMKCHIBATH XOJI ONBITA U (POPMYITUPOBATH BHIBOJIBI;

MPOBOJUTH NPU HEOOXOAMMOCTU CEPHUI0 TPSIMBIX H3MEPEHUH, OIpeaesss
CpellHEE 3HAYEHUE U3MEPSIEMOU BETMUMHBI U ONIPEIENSS HOTPEIIHOCTh PE3YIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP cItoco0a U3MEPEHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOIrO
naJeHus, )KECTKOCTh IPYXKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa W MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHWl MaTEeMaTUYECKOro U
OPYXKUHHOTO MAasATHUKOB, (DOKyCHOE pacCTOSHHE coOMparoumieil JIMH3bl U €€
ONTUYECKass CHJIa, PaJUOAKTUBHBIA (DOH) C MCHOJIB30BAHUEM AHAJIOTOBBIX H
1M(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA W3MEPEHMS], IUIAHUPOBATh
U3MEPEHHUsI, CAMOCTOSITEIBHO  COOMpPAaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHHE BEIMYMHBI U aHAIM3UPOBATH IOJYYEHHBIE DPE3YJIbTaThl,
OLICHMBAs NOTPELIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MpPHU PaBHOYCKOPEHHOM JBHKEHUU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXKEHHS OT CHJIbI
HOPMaJbHOIO JABJICHUS, MEpuojJia KoJieOaHU MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBl HWUTH, OIpEJEeJICHHE YCKOPEHUs1 CBOOOJHOIrO NaJEHHUs, HCCIIEJOBaHHE
WU3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXXEHUs CBETA OT yIJIa NaJeHus, yIila IPeJIOMJIEHHS OT YIJia MaJeHUsl CBETOBOTO
Jy4a, UCCIIEIOBAHNE TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIBI 10 TOPMO3ZHOMY MYyTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyIUpOBaTh 3aady U TUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHHUE, CAMOCTOSITENBHO
coOupaTh  JIKCIEPUMEHTAIbHYIO  YCTAHOBKY, MPEACTaBIATH  IOJYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE TaOIuIl U TrpadUKOB, OICHUBATH
NOTPEUIHOCTH, AEJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coO0aTh MpaBmiia Oe30macHOro TpyJaa mpu padboTe ¢ TabopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIHUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (Goroanmapar, MHKPOCKOI, TEJIEeCKOI, ONTUYECKHE CBETOBOJBI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), UCHOJIb3ysd 3HAHUS O CBOMCTBaX
busznyeckux  SABIEHUH W HEoOXonuMble  (U3MUYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
peleHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI JUIsl MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U coOOMparoiei JTMH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTHh WH(GOPMALIUIO O MPUMEPaX) MPAKTHIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUU B MOBCEIHEBHOW >KU3HHU I OOECreYeHUs
0e30MmacHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpPeJIE;

OCYUIECTBJIATH MOUCK MH(popManuu Guanyeckoro cojepxxanusi B UurepHere,
CaMOCTOATENBHO (HOPMYIUPYSI OMCKOBBIM 3aMpOC, HAXOJUTh MYTH ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIyY€HHOH HMH(OpMAalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCITIOJIb30BaTh NPH BBINOJTHEHUM YYEOHBIX 33JaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOYHBIE MaTepHallbl, PECYpPChl CETU
WuTepHer, BnageTs Npu€MaMU KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJIIBKUX HCTOYHUKOB (PU3HUECKOTO COAEpKaHUs, MyOIMYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATENBHOCTU MPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBIN IOHSATUWHBIM ammapar M3y4aemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpEe3eHTale ¢ y4eToM
0COOEHHOCTEN ayJJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 du3nka — HayKa 0 IPUPOJIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EctecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Wroro mo pazneny 8
Pa3znen 2. [lepBoHayaibHble CBEeeHUSA 0 CTPOEHUHU BellleCTBA
2.1 CrpoeHue BemiecTBa 2 1
JIBU>KeHMEe U B3aUMOJEHCTBHE YaCTHUII
2.2 4 2
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Uroro no pazaeny 7
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 Mexanuyeckoe IBHKXEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTb 9
3.3 Cuna. Buns! cun 15
Hroro mo pasneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




41 Masnenue. Ilepenaya naBieHust TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 )leﬁCTBlfe KUJIKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro no pazaeny 28
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
51 PabGora 1 MomHOCTH 6
5.2 [TpocThie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus 5
Wroro mo paszneny 19
Pasnen 6. IloBTopuTe1bHO-00001AK0IIUIT MOAYIb
6.1 ‘ [ToBTOpHTENEHO-0000IIAOIINIT MOJTYIIb 6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
11 CrtpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo paszneny 39
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
91 DNEKTpUYECKHE 3apsibl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICHCTBHUS
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBICHUS 11 4
24 DNeKTpOMarHuTHas MHIAYKIHS 7 1 1
Hroro no paszneny 58
Pa3nea 3. IloBTopuTebHO-00001aI0IIM I MOYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazneny )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHnYecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumopelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Wroro mo paszneny 63
Paznen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro no paznery 18

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

DIIeKTPOMArHUTHOE MOJIE U

3.1 6
AIIEKTPOMArHUTHBIE BOJIHBI
Hroro no paszneny 6
Pazgen 4. CBeroBbIe sIBJICHUSA
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznosxxenue 6emoro cBeTa B CEKTP 2



Hroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

16

5.1 Hcnyckanue u norjioneHne cBeTa aroMoM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Hroro no pazaeny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 Mexanunueckue siBIeHUS (IOBTOPUTEIBHO- 6 3
' 00001IarOIIUI MOTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMAarHUTHBIC SIBJICHUS 3 1
' (TTOBTOPHUTEIHHO-0000IATOIINI MOIYIIb)
6.4 CaetoBblIe sBIIeHUS (TOBTOPUTEIHHO- 1 1
' 0000IIArOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne T Hara uudposbie
eMa ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 dusuka — HayKa o Inpupoze. AsneHus 1
HIPUPOJIbI
2 OuznyecKue sIBICHUS 1
®u3nyecKue BeINYMHbL. Pa3MepHOCTb.
3 ®usznyeckue npudopsl. [lorpemnocru 1
IIPU NIPSMBIX U3MEPEHUSX
VYpok-uccnenoranue "M3mepenue
4 JIMHEWHBIX pa3MepPOB T U IPOMEKYTKOB 1 1
BpeMeHH"
5 JlaGopatopHnas pabora "M3mepenue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
5 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tei. Metoy psioB”
Metoapl HaydHOro no3Hanusa. Onucanue
7 (bu3NYECKUX SIBICHUN C TOMOILIBIO 1
MoJeIen
Ypok-uccnenosanue "lIposepka
8 TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa, 1 1

IMYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, YeM OOJIbIIIE BHICOTA ITycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "OrneHka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJIb30BaHuEM (poTorpadmuii)”

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciiupeHus razoB. OMbITHI
10 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JIBMDKEHUE YaCTHUII BEIICCTBA.
Huddysus. bpoyHoBckoe ABMKEHUE
Ypok-uccnenosanue "HabmroaeHue u
00BsicHEHNE OPOYHOBCKOTO IBUKEHUS U
npysun’

14

BzanmoeiicTBrIe YacTHIT BEIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

Mexanunueckoe asuxenue. [1yTs,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpABHOMEPHOE
neukeHne. CKopocTh

18

HaxoxeHne ckopocTH, IIyTH U BpEMEHHU
IIPY PABHOMEPHOM IPSIMOJIMHEMHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBHKEHUs"

20 I'paduku npsMOTMHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

21 Pemrenue 3agaud mo reMme "Pacuer
cpeaHei ckopoctu"
Jlaboparopuas pabota "Onpenencaue

22 CpeIHell CKOPOCTU CKObKEHHUs OpycKa
WJIM IIapUKa M0 HaKJIOHHOM miockocTh"”
OTHOCUTENBHOCTD JIBHKEeHUS. CII0KEHHE

23 CKOPOCTEH MpH MapaieIbHOM
JBUKCHUH
[Tonydenue u ananus rpadukoB

24 3aBUCHMOCTH ITYTH ¥ CKOPOCTH
JBUKCHHSI OT BPEMEHU
Pemenue rpaduueckux 3amaad no teme

25 "Mexanuka. PaBHoMepHOE
psIMOJIUHEIHOE ABMKeHue"

26 SIBnenue nHepuuu. 3aKOH UHEPLIUU
B3aumoeiicTBre T Kak MpUYuHA

97 W3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa HHEPTHOCTH TeJla TpU
MOCTYIATEIbHOM JIBHYKEHUHT

28 VYpok-uccnenosanue "CpaBHEHHE Mace
110 B3aNMMOAEHCTBHIO Ten"

29 IImoTHOCTE BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue

MJIOTHOCTH TBEPIOTO Tena"




31

Pemtenue 3amau mo teme "Macca tena.
IImoTHOCTE BemiecTBa"

32

33

34

35

Cwmecu u ciiasbl. [loBepxHoCcTHasA u
JIMHEHHAs IIOTHOCTh

[ToaroroBka K KOHTPOJIBHOM paboTE MO
Teme "dusrka — HayKa 0 pUpoJe.
[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJICKYJIIPHOM CTPOEHUHU BEIIECTBA.
Mexanuka"

KontponbHas padota no teme "dusnka
— Hayka o npupoze. [lepBonavanbHbie
CBEICHUs 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMH BelecTBa. MexaHuka"

Cuna. SIBnenue tarorenus. Cuia
TSHKECTH

36

Nzobpaxenue cui. Pemenue 3ampad o
teme "OnpeneneHnue CUibl TsokecTu"

37
38

Cuna ynpyroctu. 3akoH ['yka

Bec Tena. U3mepenue cuit. [flunamometp

39

40

41

VYpok-uccnenosanue "Habmonenue
W3MEHEHHUS CKOPOCTH TPU
B3auMoaecTeun tei"

Pertennie 3agau mo treme "Cuia
ynpyroctu. Bec rena"

JlabopaTtopHas padota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbxeHus (redopMaliu) Ipy>KUHbI OT
MIPUJIOKEHHOM CHUJIBI"




42

Cuna tpenus

43

44

Cnoxenue cui. PaBHonelcTByo1IAs
cHIa

Pemrenue 3agad mo treMe "CrokeHUE CUIIL.
PaBHopelicTByromas cuia"

45

Pemrenue 3agad mo reMe
"B3anmopencreue tei1. CUiinl B
MmexaHuke"

46

Pemenue 3amau no reme "Cuiia tpenus".
Ypoxk-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTU CHIIBI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"

47

Jlaboparopnas pabota "OnBbITHI,
JIEMOHCTPHPYIOIIIE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKEHUS OT CHUJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIIHXCS
noBepxHocTen"”

48

49

Pemrenne 3ama4d mo reme
"B3anmopencreue tein. CHiisl B
MmexaHuke"

KonTponbHas pabota mo teme
"B3zanmonenicTBue Tea"

50

JlaBneHue TBEPABIX Tell

51

52

Ypok-skcnepumenT "Crnocoosl
ONpeeNIeHUs JaBJICHUS TBEpI0TO Tesa"

Vpoxk-uccienoanue "3aBUCUMOCTD
p
JaBJIEHUS ra3a OT TeMneparypsl”




JlaBneHue XUAKOCTEH U ra30B. 3aKOH

53 [Tackans

o4 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JaBJICHUS KHUIKOCTU OT
[JTYOWHBI

56 I'unpocraTuueckuil napamoke

57 VYpoxk-nipoekt "M3ydyenue
COOOIIAOIIUXCS COCYOB"

58 VYpoxk-koupepenuus "I mapaBiamueckue
MEXaHU3Mbl"

59 Hcnonb30BaHne BBICOKUX /1aBJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3agau o teme "JlaBnenue
JKuakoctu"

61 ATmocdepa 3eMiH U IPUYKHBL €€
CYLIECTBOBAaHMS

62 VYpok-uccnenosanue "l[IposiBienue
neicTBus aTMocepHoro aAasieHus"

63 W3mepenue atMmochepHOro JaBiaeHus.
OmnsiT Toppuueniau
3aBUCUMOCTb aTMOC(HEPHOTO JTaBICHUS

64 OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOopsl
U1 U3MEPEHUs aTMOC(EPHOTO JIaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3JINYHBIX BHICOTAX

66 BrrtankuBatomas cuna. 3akoH Apxumena

67 Pemenne 3ama4d mo teme "3akoH

Apxumena"




68

Ypoxk-uccienoBanue
"DKcIIepuMEHTaIbHOE OOHAPYKEHNE
NEHCTBUS KUIKOCTH U ra3a Ha
MOrPY>KEHHOE B HUX TEJI0"

69

Jlaboparopuas pabota "Onpenencaue
BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYIOLIEN
Ha TeJIO, OTPYKEHHOE B )KUIKOCTh"

70

71

72

IImaBanme Ten

JlabopartopHast pabora "HcciaenoBanue
3aBHCHMOCTH Beca Tesa B BOJIE OT
o0BbeMa MOrpy>KEHHOM B KUAKOCTh YaCTH

Tena"

BOSHYXOHJ’I&B&HI/IC. IInaBanue CyaoB

73

74

75

Pemenue 3ana4 no teme "3akoH
Apxumena. YcioBus rniaaBaHus ten"

Pemenne 3agau mo teme "JlelicTBue
KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX
Teno"

VYpok-tipoekt "KoHCcTpynpoBanue
apeoMeTpa WIH JIOAKU U ONpeeTIeHIe
Ipy30n0bEMHOCTH"

76

[ToaroroBka Kk KOHTPOILHOU paboTe 1Mo
Teme "JlaBieHue TBEPABIX TEIl,
JKUJIKOCTE U ra3oB"

77

78

KonTponbhas pabota no teme
"JlaBieHue TBEPIbIX TEN, JKUIKOCTEU U
razos"

Mexanunueckasi pabora




79

MontHocTh

Pemenue 3amau Ha onpeneneHue padboThl

80
Y MOIITHOCTHU

81 PaboTa crIbl TSKECTH M CHITBI TPSHUSI

82 Pemenwue 3anaq mo Teme "PaboTa cribl
TSYKECTH U CUJIbI TpeHus"
Ypoxk-uccienoBanue "Pacuét MOIIHOCTH,

83 pa3BUBaEMOM IIPH MOIBEME TI0
nectHue"

84 [IpocThie MeXaHU3MBI

85 MowmenT cuibl. [IpaBuio MOMEHTOB
Jlaboparopnas pabota "HN3yuenue

86 MpaBWJIa pblyara ajsi HOJIBUKHOTO U
HENOJABUXHOTO OJIOKOB"

87 "3o0TOC MIPaBMIIO" MEXaHUKU
Ypoxk-nipoekt "lIpoexTupoBanue

88 IIOJINCITACTOB C 3aJaHHBIMU
napamerpamu”
VYpoxk-koHpepenuus "[Ipoctsie

89 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX

b b

opranuzmax"

90 Koaddutment nonesnoro neiictpust
MPOCTBIX MEXaHU3MOB
JlabopaTtopHas pabota "OnpeneneHue

TOJIBFDKHOTO M HETIO/IBFDKHOTO

91 KIT,
0J10k0B"

92 Mexanunueckas sHeprusi. Kunernueckas

1 IOTCHIHAJIbHAA SHEPTUA




3aKOH COXpaHEHHUs MEXaHUYECKON

93 1
SHEPTHH
YPOK-3KCIIEPUMEHT
"DKCIepUMEHTaIbHOE OIPEIEICHHE

94 H3MCHECHHUS KI/IHUeTI/IqGCKOI‘/'I Hu 1 1
MOTEHIIMATIBLHON SHEPTUU NPU
CKaTBIBAaHMM TeJIa [0 HAKJIOHHOMH
mIockocTH"

95 [ToaroroBka Kk KOHTPOJIBHOU paboTE 1O 1
teMe "PaboTa n MomHOCTh. DHeprus"

96 KontponbHas padota no teme "Pabora u 1
MOITHOCTb. DHeprus"

97 PaboTa ¢ TekcTaMH 110 TEME 1
"MexaHnueckoe aBrxenue"

98 Pa6ora ¢ Tekcramu o reme "CtpoeHue 1
BemecTsa"

99 Pabora ¢ Texctamu o Teme "CHITBI B 1
npupone”

100 Pa6ora ¢ Texcramu o Teme "JlaBnenne 1
TBEPJBIX TEJ, )KUJIKOCTEN U ra3oB"”

101 Pabora ¢ Tekcramu o Teme "DHeprus" 1

102 Pa6ora c Tekctamu o reme "lIpocteie 1
MEXaHU3MBbI"

OBHIEE KOJIMYECTBO YACOB I10 102 23

[TPOI'PAMME




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Konrpoanusie  IpaxTuteckue fll?»y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThbI padoThbI pecypeni
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1
MOJTBEPKICHUS
2 Macca u pa3mep aToOMOB 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 ¥ KanWIISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemxkenue. Temmeparypa
8 TemriepaTypHbIe IIKAJIBI
9 BHyTpeHHsst 3Heprus u crnocoosl eé 1
WU3MEHEHHUS
10 Bune! Ternonepenauun 1
VYpoxk-koHdpepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAIIOB 1
B LIEJISIX DHEeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1
TEII0EMKOCTh




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
XKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
Temneparypsl"

14

YpaBHEHHE TEIJIOBOTO OaaHca.
Temoo0OMeH ¥ TEIJIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

15

16

17

JlabopaTtopnast pabora "HccinenoBanue
SIBJICHHUS TETIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boas!"

Pemenue 3anay no teme "TemnooomeH u
TEIIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, OJTYYEHHOTO BOJIOM
pH TEII000MEeHe C HarpeThbIM
METAJUIMYECKUM [TUIHHAPOM"

18

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

19

20

21

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

JlaGopatopHas pabota "OnpezneneHue
yJIeNbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Ypok-uccnenosanue "CpaBHeHue
IIPOLIECCOB IJIaBIEHUS KPUCTAININYECKUX
TEJ U pa3MArYeHus IpU HarpeBaHUU
amopdHbIX Ten"




[TapooOpazoBanue u KOHIEHCALIHSL.

22 Ucnapenue
Kunenue. Y nenbHas Temiora

93 napooOpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
JIaBJICHUS

24 Penrenue 3amad mo reme
"[TapooOpazoBanue u kuneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBpieHus"

26 HacplieHHbIil 1 HEHACBIEHHBIA ap.
BrnaxnocTs Bo3ayxa
BitaxxHOCTB BO311yXa 1 €€ U3MEPEHHUE.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEJILHON BIAXKHOCTU BO3ayXa"

28 Pemenne 3agau mmo Teme "BnaxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIIUH

30 OHeprus TomMBa. Y ieibHasi TerjaoTa
CTOpaHHUS

31 [TpuHUIMTIBI PaOOTHI TETIOBBIX ABUraTeNeH

32 [TapoBas TypOuHa. JIBUrarenb
BHYTPEHHETO CTOPaHUS

33 KII/] TertoBoro aBuratess

34 Pemenne 3agau o teme "KIIJ] TemoBoro

nsurareis"”




Ypok-koHpepenus "TermioBsie qBUTATETN

35 Y 3aluTa OKpy-Xaroiieu cpeabl”

36 TemnoBble MOTEPH B TEIIIOCETIX
3aKOH COXpaHEeHHMsI U IPEBPAIICHUS

37 SHEPrUuU B MEXaHUYECKUX U TETIOBBIX
mporeccax
[ToaroroBka K KOHTPOJILHOU paboTe MO

38 teme "TeroBele aBienus. Mi3mMenenue
arperaTHbIX COCTOSIHM BemecTna'
KontponsHast padora o Teme "TemmoBbie

39 siBNIeHnA. MI3MeHeHne arperaTHbix
COCTOSIHH BeniecTa'

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

41 CIoco00B pa3IUYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe nose. Hanpsx€HHOCTh

43 anekTprdeckoro nois. [TpuHiun
CYMEPIIO3UIUH IJICKTPUUECKHUX MO

m Hocurenu snekTpuyeckux 3apsioB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 Ypok-koHpepeHIus "DneKTpu3anus B

OBCEIHEBHOM KU3HUA"




Perenue 3agad mo reme "3aKkoH

48 COXpaHEHHUS IEKTPUUYECKOro 3apsa’ 1

49 OnexTpuueckuil Tok. MicTouHuku 1
AIIEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

51 DJIEKTPUUYECKUI TOK B METaJLJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpsikeHue. BonbTmeTp 1
JlaGopaTtopHas padota "COopka u

56 UCTIBITAHUE JICKTPUYCCKOH IIeTTH 1
MOCTOSTHHOTO TOKa"

57 3aBUCHMOCTh CHIIBI TOKA OT HaIPsHKCHUS. 1
3akon Oma aJ1g y4acTka 1enu
JlaboparopHnas pabota "HccrnenoBanue

58 3aBUCHUMOCTH CHIIbI TOKa, POTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
PE3UCTOPE U CONIPOTUBJICHUS pe3ucTopa’

59 DNEKTPUUECKOE COMPOTUBIICHHE. 1
VY 1enpHO€e CONPOTUBIICHUE

60 JlaGopaTtopHast pabota "Onpeznenenne 1
YAEIBHOIO CONIPOTHUBIICHUS IPOBOAHUKA"
Pemenune 3amau o reme "DiekTpruecKoe

61 COIPOTHUBIIEHUE. Y IENBHOE 1

conpoTtuBieHue"




62

Pemenne 3agau o reme "3akon Oma"

63

64

65

HOCJ’Ie,I[OBaTCJ'IBHOC " IapaJljICIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlabopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCJIEI0BATEILHOM COEIMHEHUU JIBYX
pe3uctopon”

Pemenue 3amay nmo Teme
"ITocnenoBarenbHOE U MapalieIbHOE
COCIMHEHUS TTIPOBOHUKOB"

66

JlabopaTtopHast padota "I[IpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

68

69

Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
OmMa Ju1st pa3JIMuHOTO COSAMHEHUS
MIPOBOIHHKOB

OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
HMCTOYHHKA TOKA. 3akoH OMa IS TOJTHOM
enu

Pemenne 3agau mmo teme "OJ1C,
BHYTpPEHHEE COMPOTUBIICHHE UCTOUHUKA
ToKa. 3akoH OMa 11 MoJIHOH 1ernu”

70

JlaGopaTtopHast pabota "Onpenenenue
OJ1C 1 BHYTpEHHETO CONPOTUBIICHUS
MCTOYHMKA TOKA"

71

72

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"




73

VYpok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIepHBIX XapaKTEePUCTUK HEIMHEHHBIX
3J1€MEHTOB"

74

75

76

Pabota snekTprueckoro Toka. MomHocTh
ANIEKTPUUECKOTO TOKA

JlaGopaTtopHas pabota "Onpezaenenue
PabOTHI M MOIITHOCTH JICKTPUUECKOTO
TOKa"

3axon [Ixoyns-Jlenua. [lorpeburenu

QJICKTPHUYCCKOI'O TOKaA. KOpOTKoe
3aMbIKaHHC

77

Ypok-koHpepenmus "OO0bsICHEHUE U
HPUHIIAT ISHCTBHS JOMAITHUX
3JIEKTPOHATPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DIeKTpUUECKHEe 3apsIbl.
3apspKeHHBIE TeJla U MX B3aUMO/ICHCTBHSI.
ITocTosiHHBIN NEKTpUYECKUH TOK"

79

KontponbHas padoTa o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJla U UX B3aumoiercTBud. [locTostHHBIN
AIIEKTpUYECKUil TOK"

80

81

ITocTostHHBIE MATHUTEI. MarHUTHOE MOJIE
3eMIM U ero 3Ha4YeHue I KU3HH Ha
3emite

Ypok-uccnenosanue "M3ydenne
MarHUTHOTO TOJIS IOCTOSIHHBIX MarHUTOB
pY UX 00bETUHEHUH U Pa3/IeiICHUN.




Busyanu3zanust mosst HOCTOSHHBIX
MarsuTon"

82

83

84

OmneiT OpcTena. MaruutHoe nose
AJIEKTPUYECKOTO TOKA

OnbiT AMniepa. MarHuTHOE MOJI€ KaTyIIKU
¢ TokoM. [IpuMeHeHue >1eKTpOMarHuToB B
TEXHHUKE

Cwiia AMniepa u onpeeneHue e
HaIpaBlICHUS

85

86

87

88

Pemenue 3amau no reme "Cuiia Ammnepa u
omnpezeneHue e€ HarpasieHus"
DJeKTpOIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoaBuraresneii B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIIOPTE

JlaGopatopHas pabota "H3yuenue
JIeMCTBUSL MATHUTHOTO TOJISt Ha TPOBOJTHUK
¢ TokoM"

VYpok-koHpepennus "[IpakTuueckoe
IpUMEHEHHE dIeKTpoABUTraTenen”

89

90

91

JlaboparopHas padota "KoHcTpynpoBaHue
Y U3y4eHue padoThl AJEKTpoABUTATENS"
JlaboparopHas pabota "U3mepenne KI1J]
DIIEKTPOJIBUTATEILHON YCTAaHOBKH"
OmnerTel @apazes. 3akoH
AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenna




92

Ypoxk-uccnenosanue "Hccnegopanue
M3MEHEHUH 3HAaYeHUsI U HAIIPaBIICHUS
WHIYKIIMOHHOTO TOKA"

93

Pemenue 3anay no teme "3akoH
AJIEKTPOMArHUTHON UHAYKIMU. [IpaBuio
Jlenma"

94

95

96

Onekrporerepatop. Criocodbl MOTyYeHUsS
AIIEKTPOIHEPTUU

Ypok-koHpepeHIus "DIeKTpoCcTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTHUU.
[TpoGaemsbl 3kosoruu. TormmMBHEIE
3JIEMEHTHI U AJIEKTpOoMOoOuIn"

[ToaroroBka Kk KOHTPOJILHOMU paboTe Mo
TeMe "DIeKTPOMarHuTHBIE SBJICHUS"

97

98

99

KonTtponbHast pabora "DneKTpoMarHUTHEIE
SIBJICHUS"

Pabora ¢ Tekcramu no Teme "TenoBsie
ABJICHUS"

Pabora ¢ Texctamu o Teme
"DnexTpudeckue 3apsaabl. 3apsHKEHHbBIE
TeJa U UX B3auMojiencTeue"

100

Pabora ¢ Tekcramu o teMme "llocToSHHBIN
ANEKTPUIECKUIN TOK"

101

102

PaGora ¢ Tekcrtamu o teme "MarauTHbIE
sBiieHUd"

Pabora ¢ Texcramu 1o TeMe
"DeKTpOMarHuTHas UHIyKIus"




OBIIEE KOJIMYECTBO YACOB I1O

102 3 22.5
I[TPOTPAMME



9 KUIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanusie  IpaxTuteckue fll?»y‘leﬂl/lil :)Iﬁ[()l;I;OBaTEJILHLIe
padoThI padoThI pecypeni
MexaHnuyeckoe IBUKEHUE.
1 MarepuanpHast Touka. CriocoOsI 1
OIMCAaHUS MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcuyera. OTHOCUTENBHOCTD 1
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbI€ BEMUNHBI, OIIEPALIUU C 1
BEKTOpaMHM, IPOEKIIUH BEKTOPOB
4 Pannyc-BekTop mMaTepuasbHON TOUKH, 1
IepeMEIIEHUE Ha IIII0CKOCTH
5 PaBHOMEpHOE IPAIMOJIMHEWHOE 1
JBUKCHHE
6 Pemenue 3amau mo reme "PaBHOMEpHOE 1
MPSIMOJTMHEIHOE JIBIKEHME"
HepaBHoMepHOE NpsAMOIUHENHOE
7 nBuxkeHue. CpeaHsist 1 MTHOBEHHAs 1
CKOpPOCTb T€JIa P HEPAaBHOMEPHOM
JBUKEHUH
JlaGopatopHnas pabota "Onpeznenenue
8 CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka 1 1

WJIM BU>KEHUS [IapUKa 110 HAKJIOHHOU
mIockoctu"




PaBHOYCKOpEHHOE NPAMOIMHENHOE
JIBH)KEHUE. Y CKOpEHUE

10

11

12

CxopocTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO NIBMKeHus. [ paduk
CKOpOCTH

Pemenue 3agau no reme "CKopocTh

PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBIOKeHnA"

[lepemerienue npu paBHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHUH

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJia IPH PaBHOYCKOPEHHOM
NBIKECHUH 110 HAKJIOHHOU II0CKOoCTH"

14

15

16

17

Pemenue 3anau no treme "lIlepemernienue
IIPH PAaBHOYCKOPEHHOM TPSMOJIMHEHHOM
nBIOKeHun"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JBIKEHUH 0e3
HavaJpHOU ckopocTn"

I'paduueckas MHTEpIIpEeTALUS
YCKOpEHUS, CKOPOCTH, IIPOHAEHHOTO
IIyTH U IEPEMELICHUS IS
MPSIMOJIMHEHHOTO ABUKEHUS

Pemenwue 3anay mo Teme "I padudeckas
HWHTEpIpETaIsl yCKOPEHUsI, CKOPOCTH,
MPOMIEHHOT O IYTH U NEPEMEILECHUS 1151
MPSMOJIMHENHOTO ABMKEHUS"




YckopeHne cBOOOAHOTO TaACHHMSI.

18 Onbrtel [Nanunes

19 Pemenue 3anau no reme "Yckopenue
cBOOOHOTO TaIeHUs"

20 JIBu>keHue Tena, OpoIIeHHOrO MO YTIIOM
K TOPU3OHTY
Pemenue 3amad mo teme "J[BrkeHue

21 Tena, OPOIIEHHOTO MO/ YIJIOM K
rOpU30HTY"
Jlaboparopnas padota "Vccienopanue

22 JBUKCHHUSI TeJla, OPOIIICHHOTO TI0]T yTIIIOM
K TOpU3OHTY"
Pemenue 3anay no Teme "J[BrkeHue nos

23 JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBM>KEHHE IO OKPYKHOCTH

o5 JInHeliHas 1 yrimoBas CKOPOCTh, IEPHOL
Y 9acToTa

26 CKopocTh U YyCKOpPEHHE MPH IBUKEHUU
10 OKPY>KHOCTH

97 Pemenwue 3anay nmo Teme "J[BrkeHue mo
OKpYykHOCTH"
VYpok-koupepenius "PacrnoznaBaHue u

28 NpUOIMKEHHOE OTMCAHKE PA3TUIHBIX
BHUI0B MEXaHWYECKOTO JIBIDKCHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHN4eCKOe IBIKEHNE U

CITOCO0BI ero onucauus"




KonrponsHas pabora o teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

31 IIepBb1it 3ak0oH HproToHa. Bexktop cuiibl

32 Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAs cHJia

33 Tperuii 3akon Herorona. Cynepnosunus
CHUII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo teme "Cuna
ynpyroctu"
Jlaboparopnas padota "Vccienopanue

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B IIPYKUHE, OT CTENIEHU
nedopMaluu NpyKUHbI"

37 Cuna tpenus. KoagdummeHT tpenns

38 JlaGopatopHnas pabota "Onpeznenenue
KO3 pUIHEHTa TPEHUS CKOIBKEHUS"
Jlaboparopnast pabora "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKECHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "

40 JIBrKeHUE Tel M0 OKPYKHOCTH 10T
JeCTBHEM HECKOJIbKUX CHJI

41 3akoH bepHyM U nogbEMHas cuiia
KpbLIa
VYpok-koHpepenuus "CoBpeMeHHbIE

42 JeTaTeNbHBIC anmnaparkl, Cy1a Ha

NMOABOAHBIX KPBUIbAX, AHTUKPBUIO Ha




CKOPOCTHBIX aBTOMOOUIISIX. [IBMKEeHUE
1oe3ja Ha MarHUTHOU MoyIiKe"

Cuna TSHKeCTH U 3aKOH BCEMHPHOTI'O

43
TATOTCHHS

44 JIBH>KEHHE TeJl BOKPYT IT'PaBUTALIMOHHOTO
ueHrpa. [lepasg kocMuueckas CKOPOCTb

45 HesecomocTs 1 neperpysku

46 PaBHOBecue MaTepuanbHOM TOUKH.
AOCOTIOTHO TBEPAOE TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU pa3IMUHBIX Tea"
Wmnynsce Tena. I3MeHenue uMiryibca.

49 HMnynbe cuiibl. YIIpyroe u HEYIpyroe
B3aUMOJICICTBUE

50 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMIIYJbCa

51 PeaxkTnBHOE ABMKEHIE
Pemenue 3ana4 no teme "3akoH

52 COXpaHEeHMs UMIyNbca. PeakTuBHOE
nBHKeHHe"

53 Mexanunueckasi paboTa U MOIIHOCTb

54 PaboTa cuitbl TshKeCTH, CHIIBI YIPYTOCTH
Y CHJTBI TPEHUS
JlaGopatopHnas pabota "Onpeznenenue

55 paloThI CUJIBI TPEHUS IIPU PABHOMEPHOM

JBIYKEHUH TeJjla 110 TOPU30HTAIILHON
nosepxHoctu"




56

CBs3b sHepruu U paboThl

57

58

JlabopaTopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME

rpys3a ¢ UCIIOJIb30BAHUCM HCIIOABHIKHOT'O

U IIOJBYKHOIO OJI0KOB"

HOTGHHI/IaJ'IBHaH OHEpTUia

59

Kunernueckas sneprus. Teopema o
KHMHETUYECKOU SHEPTUU

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON IHEPTUU

Pemenue 3amau nmo teme "3aKOHEI

HU3MCHCHUA U COXPaHCHUSA MEXaHUYeCKOM

sHeprun"

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "B3aumonelcTBre TEI. 3aKOHBI
coxpaHeHus"

63

KonTponbhas padota no teme
"B3aumopeiicTBue Te. 3aKOHBI
coxpaHeHus"

64

65

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOaHUMN: TIEPHO/I,
4acTOTa, aMITUTY/1a

MareMaTH4ecKuil ¥ NpyKUHHBINA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA
Kose0aHui Tpy3a Ha HUTH OT JJIUHBI
HUATH"

0.5




Jlaboparopuas pabota "Hccrnenoanmne

66 3aBUCUMOCTH TIEPHOJIa KOJIeOaHMit
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67 I"apmonnueckue KonedaHus

68 JlabGopaTopHas pabora "l3mepeHue
YCKOPEHHsI CBOOOTHOTO TMaeHus"

69 3aryxatomue Konebanus. BeiHyX1eHHbIC
kosebanus. Pezonanc

70 [IpeBpamienue 3Hepruu npu
KoJ1e0aTebHOM JABMKEHUU
Ypok-uccnenosanue "l[Iposepka

71 HE3aBHCUMOCTH IEPUOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K JIEHTEe, OT MacChl
rpy3a"

7 MexaHuuyecKre BOJIHBI: IPOJOJIbHBIE U
MONEPEYHbIE

73 CBoiicTBa MEXaHMYECKUX BOJIH. JlJTnHA
BOJIHBI U CKOPOCTH €€ pacrpoCTpaHECHHS
Ypoxk-uccnenoanue "Habmonenue

74 uHTepPepeHI U TudpaKuy BOJH Ha
MTOBEPXHOCTU BOABI"
Ypok-koHpepenmus "MexaHnndeckue

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

77 Pemenue 3amau mo reme "3ByK"




78

Ypoxk-uccienoBanue
"DKCIEPUMEHTAILHOE ONPEICIICHUE
IPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
KosebaHuit"

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

80

81

Ypok-uccnenosanue "Habmroaenue u
00BsSICHEHUE aKyCTHYECKOT0 pe3oHaHca"
Wndpa3Byk u ynptpa3syk. Kondepenmus
"Ucnonbp30BaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHX"

82

DNEeKTPOMArHuTHOE IO U
AJIEKTPOMATrHUTHBIC BOJIHBI

83

84

85

CBoiicTBa JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepennus "kana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH /111 COTOBOM cBsi3U. Pannonokarmsi.
Kocmuueckast cBssp "

Pemrenue 3a1au Ha onpeneneHue
YacTOTHI U JUTUHBI 3JIEKTPOMAarHUTHOM
BOJIHBI

86

DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTh cBeTa

87

BonHoBEIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus




JlydyeBas Mmozeinb cBeTa u

88 reoMeTpuyecKas ontuka. McTouHuku
cBeTa

89 [IpsmonnHENHOE pacIpOCTpaHEHHE
cBeta. 3atMeHust ConHua u JIyHbt

90 3akoH oTpaxeHus ceera. [1mockoe
3epKalo

o1 [TocTpoenue n3o0paxeHui,
c(hOpPMHUPOBAHHBIX 3€pKAJIOM
[Ipenomnenue cBera. 3aKoH

92 npesoMieHus ceera. [lonHoe oTpaxkenue
CBeTa.

Jlaboparopnas pabota "HccrnenoBanue

93 3aBHCUMOCTH yTJIa MPEOMIICHHS OT yIJia
Ma/ICHUS] CBETOBOTO JIyda Ha TPaHUIIe
«BO3YX-CTEKIIO»"

94 VYpok-uccnenopanue "AHanus u
00BSICHEHUE ONTUYECKOT0 MUpaxka"
VYpok-koupepenius "Mcnonbp3zoBanue

95 MIOJTHOT'O BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSA3b"

96 Jlun3a, X0 Ty4el B JINH3E

97 ®opmysa TOHKOH JIMH3bI
JlabopaTtopHas pabota "OnpeneneHue

98 (hOKYCHOTO PACCTOSIHUS M ONITHYSCKOM
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonydenne n306paxeHuii ¢ TOMOIIbIO

coOuparoiel 1 pacCeHBaIOIIEH JTUH3




VYpoxk-konpepenuus "[IpuHuun

100 JEHCTBUS ONITUYECKUX TTPHUOOPOB
(Mukpockom, Teneckor, poroanmnapar)"

101 I'ma3 xak ontTuyeckas cucrema.
Ban3opykocTh U AaTbHO30PKOCTD
Pasnoxxenue 6enoro ceera B CIEKT.

102 OmnsiTel HetoToHa. Croxenue
CIIEKTpPAJIbHBIX IIBETOB. Jlucriepcus cBera
Ypoxk-nipaktukym "Habmtonenue u

103 00BSICHEHUE OMBITOB IO PA3IOKECHHUIO
6enoro ceera B criekTp. [lonyuenue
0enoro 1BeTa MpH CI0KEHUU IIBETOB"

104 Omnpitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa
[Toctynatel bopa. Moneins aroma bopa.

105 Hcnyckanne u morjioneHue cBeTa
aTOMOM.

106 KBantsl. JInHei4aTeie crieKTpsl
VYpok-nipaktukym "Habmtonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

108 PannoaktuBHOCTH. Anb(a-, 6eTa- u
raMMa-u3JIydeHus

109 Crpoenue atomHoro siapa. Hyknonnas
MOJIEJTb aTOMHOTO siApa

110 PanuoaktuBHbIe npeBpanieHus. Mzoromnsl

111 [Iepnon nmonypacnana




112

VYpoxk-konpepenuus "JleiictBue
PalMOAKTUBHBIX M3JIyUYCHHUH HA )KUBBIC
OpraHu3MbI. 3alIuTa OT PAJAUOAKTHBHOTO
u3nydyeHus"

113

SAnepHble peakuu. 3aKOHbI COXPAHECHUS
3apsJ0BOI0 U MacCCOBOT'O YHUCET

114

115

DHeprus CB3U aTOMHBIX sifiep. CBs3b
MacChl ¥ DHEPTUHU

Pemenue 3agaud no reme "AnepHeie
peakuuu. JHeprus cBszu”

116

Peaknuu cuHTe3a U ACTICHUS SEP.
Nctounuku sHeprun ConHua u 3837

117

118

119

Ypok-koudepenuus "Anepuas
SHEpreTuka. JKOJIOTHIECKUE TPOOIEMBI
SJIEpHON IHEPreTUKH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIeHUA"

KonTponbHas padbota no teme
"Konebanus u BoiHbl. CBETOBBIE U
KBAHTOBBIE ABiIcHUA"

120

Pemrenne pacdeTHsIX IO TEME
"MexaHuueckoe JIBUKeHue"

121

122

Pemrenue pacueTHBIX M KAYECTBEHHBIX
3aja4 no treMe "B3anmopeiictBue Ten"
Perrenue pacueTHBIX M KAYECTBEHHBIX

3a/1a4 1o TeMe "3aKOHbI COXPAHEHUS
SHEPrUM U UMIysbca'




Jlaboparopubie pabOTHI 110 TEME

123 n n
Mexannueckoe IBUKEHHUE

124 JlaboparopHbie pabOTHI 110 TEME

"B3aumonencrBue Tea"
pit

125 JlaGopaTopHbIie pabOTHI 11O TEME
"IIpocTbie MEXaHU3MBI"

126 Pemenne pacueTHBIX M Ka4€CTBEHHBIX
3aga4 no teme "TernoBsie mpoiecchl”

127 Pemenne pacdeTHBIX M KAY€CTBEHHBIX
3ama4 no reme "BiaxxnocTts"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

128 3aga4 o teme "KIIJ] TermmoBsix
nsuraresiaeii"
Pemenne pacueTHBIX U KAY€CTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI TOCTOSHHOI'O
TOKa"
Pemenne pacueTHBIX M Ka4eCTBEHHBIX

130 3ama4 1o teme "KI1J]
3IEKTPOYCTAaHOBOK"

131 JlabopaTtopusie paboThI 10 TeMe "3aKOHBI
IMOCTOSIHHOTO TOKA"

132 JlaGopaTopHble pabOThI 110 TeMe
"CseTOBbIE gBIIEHUS"

133 Pabora ¢ Tekctamu o Teme "3aKOHBI
COXpaHEHUs B MEXaHUKe"

134 Pabora ¢ Texcramu o teme "Kosebauus

¥ BOJIHBI"




PaGora ¢ Tekcramu o teme "CBeTOBBIE

135 | 1
SABIICHUSA
136 Pabora ¢ texcramu o teme "KBanroBas 1
u siiepHas ¢puzuka"
OBLIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

[leppikuna A.B. ®usuka. 7 knacc. YueOHUK 151 0011eo0pa3oBaTeIbHbIX
yupexnaenuit . M.:[Ipoda. 2023
2. Jlykamuk B.1. COopHuk BompocoB u 3a1a4 1o ¢pusuke. 7-9 ki, — M.:

[Ipoceemenue, 2010. —192c.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
7 xnacc

1. Ileppiikun A.B. @u3uka. 7 kjnacc. YueOHUK 17151 0011e00pa3oBaTeNbHbIX
yupexaenuit . M.:[Ipoda. 2023

2. Jlykamuk B.M. CoopHuUK BOIIpOCOB U 3a/1a4 1o gusuke. 7-9 k1. — M.:
[Tpoceemenne, 2010. —192c.

3. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIbHBIE 1
KOHTpPOJIbHBIE paboThl. —5-€ u3nanue,- M.MJIEKCA, 2013.

4. AcraxoBa T.B. ®u3zuka. 7 kinacc. Jlaboparopusie padoTbl. KoHTpobHBIE
3aganus. —Caparos:Jlunen, 2014.

5. «KonTpoasHo-u3mMepuTenbubie MaTepranbl. Guszuka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe nocooue/ A.E.

Mapon.- M.: Jlpoda, 2011.- 123c.:



8 KJtacc

1. Iepoimkun A.B. @usuka. 7 knace. YueOHUK A1 0011€00pa30BaTeIbHBIX
yupexaenuii . M.:JIpoda. 2011

2. Jlykamuk B.M. CoopHuUK BOIIpoCoB U 3a/1a4 1o gusuke. 7-9 k1. — M.:
ITpoceemienne, 2010. —192c.

3. Kupuk JI.A. ®usuka — 8. Pa3HOYpOBHEBBIE CAMOCTOSITEIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-€ u3nanue,- M.MJIEKCA, 2013.

4. AcraxoBa T.B. ®u3zuka. 8 kiacc. Jlaboparopusie padoTbl. KoHTpoIbHBIE
3aganus. —Caparos:Jlunen, 2014.

8. «KonTponbHO-u3MepurenbHbie MmaTepuaibl. dusnka. 8 kinacce/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 8 kiacc: yueOHo-MeToauyeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

9.A.B. Ilepoimkun ®uszuka-8xia 2017 M. [Ipoda

10.H.B. ®unonosuu Metoauueckoe nocodue 2015 M. Ipoda

11.A.E. Mapon, E.A. Mapon CamocTosaTenbHbIE U KOHTPOJIbHBIE PaOOTHI-8
kiacc 2017 M. Hpoda

12.B.B. lllaxmatosa ,O.P. llledep Jduarnoctuueckue padotsl -8 kiacc 2016
M. Jlpoda

13.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopurk Borpocos u 3amau

2015 M. Ipoda



9 knacc

1. Iepoimkun A.B. @usuka. 9 knace. YueOHUK A1 0011€00pa30BaTeIbHBIX
yupexaenuit . M.:/Ipoda. 2023

2. Jlykamuk B.M. CoopHUK BOIIPOCOB U 3a/1a4 1o pusuke. 7-9 ki1 — M.:
ITpoceemienne, 2010. —192c.

3. Kupuk JI.A. ®usuka — 9. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-€ u3nanue,- M.MJIEKCA, 2013.

4. AcraxoBa T.B. ®uszuka. 9 knacc. Jlaboparopusie padoTsl. KoHTposIbHBIE
3aganus. —Caparos:Jlunen, 2014.

5. «KouTpoasHo-u3MepuTenbabie MaTepranbl. dusuka. 9 kinacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®usuka. 9 knacc: yueOHo-MeToauyeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

7 . KoHTpoabpHbBIE U CaMOCTOSATENIbHBIE Pa0O0THI 10 GU3ukKe. 9 Kiacc: K
yueOHuky A.B. Ilepeimkuna, E.M. I'yrHuk «®usuka 9 knacey / O.U.
I'pomuena. — M.: U3narenbcTBO «OK3amen», 2014.

8. Tectsl o pusuke. 9 knace: k yueonunky A.B. Ilepoimkuna, E.M. ['yTHuk
«Du3uka

9 ximace» / O.U. I'pomueBa. — M.: UznarenscTBo «OKk3ameny, 2010.

9. ®u3uka. 9 xnacc. TemaTnuecKue TECTOBBIE 3aJaHUS 11 IIOATOTOBKH K

I'A. / aBT.- coct.: M.B. boitnenko, O.H. Mupomkuna. — Apocnasib: OO0



«AxkaneMus

pa3BuTus», 2014.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KIIACC

1. bubmuoTeka — Bc€ no npeamety «dusuka». — Pexum gocryna:
http://www.proshkolu.ru

2. BugeoornsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas komekuus uudpoBblX 00pa3oBaTENbHBIX PECYPCOB. — Pexxum
noctyna: http://school- collection.edu.ru

4. NnTepecHble MaTepuallbl K ypokam (U3UKU IO TeMaM; TECTHI 110 TEMaM;
HaTrJIsIHBIC TTocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5. lludpossie oOpazoBaTeabHbIE pecypchl. — PexuM qoctymna:
http://www.openclass.ru

6. DnekTpoHHbIe Y4eOHUKH TI0 Pu3uke. — Pexxum nocrymna:

http://www.fizika.ru

8 KIIACC



1. bubnunoreka — Bcé no npeamery «duszukay. — Pexxum goctymna:
http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas komnekuus nu@poBbix 00pa30BaTeIbHBIX PECYpPCOB. — Pesxxnm
nocryma: http://school- collection.edu.ru

4. VlaTepecHble MaTepHallbl K ypoKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarJsIHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludpossie 0Opa3oBaTenabHbIEe pecypcehbl. — Pexum nocryna:
http://www.openclass.ru

6. DJIeKTpOHHBIE YUeOHHUKHU N0 Pu3uke. — Pexxum gocryna:

http://www.fizika.ru

9 KIIACC

1. BuzgeoonsiThl Ha ypokax. — Pesxum moctyma: http://fizika-class.narod.ru

2. Enunas komiekuus HudpoBbIX 00pa30BaTeNIbHBIX PECYPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

3. NHTepecHbie MaTepuaibl K ypokaM (U3UKU MO TEMaM; TECThI IO TeMaM;
HarJsIIHBIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. Iludpossie 0OpazoBarenbHbIE pecypchl. — Pexxum noctyma:



http://www.openclass.ru

5. DneKTpoHHbIe Y4eOHUKH TI0 Pu3uke. — Pexxum nocryna:
http://www.fizika.ru

6.lucrannmronnas mkoa Ne368 http://moodle.dist-368.ru/ OTkpeITHIi KiTacc.
CereBoe oOpaszoBarenbHOE coobmecTBo. http://www.openclass.ru/node/109715
7. Enunas xomiekius udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHblil HEHTP MH(OPMALIMOHHO-00Pa30BaTENIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uutepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsAOps» MaTepuabl O (PU3MKE.
http://archive.lseptember.ru/fiz

11. Anumanuu ¢pusndeckux oobekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: ody4aromas nporpamma. http://www.int-
edu.ru/soft/fiz.html

13. duswmka.ru. http://www.fizika.ru/

14. ®usuka: xkoyekuus onbiToB. http://experiment.edu.ru

15. KoHTponbHBIE U caMOCTOsITEIbHBIE PabOTHI 10 U3HMKe. 9 KIlace: K
yueOHuKy A.B.

16.I1epprukuna, EM. I'ytauk «®usuka 9 kinace» / O.M. I'pomiesa. — M.:
U3 narenscTBO «IOK3ameny, 2014.

17. Tectsl o puzuke. 9 kiacc: k yueonuky A.B. Ilepsimkuna, E.M. T'yTHuK



«Pusznka

9 knacce» / O.W. I'pomuieBa. — M.: M3narensctBo «OK3ameny, 2010.

18 . ®uszuka. 9 kinacc. TeMaTnueckue TECTOBBIE 3aJaHUsl J1JIs1 TOATOTOBKH K
I'1A. / aBT.- cocT.: M.B. boitnerko, O.H. Mupomkuna. — SIpociasib: OOO
«AxaneMus
pazBuTus», 2014.

19. Jucranmuonnas mkoja Ne368 http://moodle.dist-368.ru/

20. OtkprIThIH Ki1acc. CeTeBoe 00pa3oBaTesibHOE COOOIIECTBO.
http://www.openclass.ru/node/109715
21. Enunas xomiekius nudpoBbIX 00pa30BaTEIIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

22. ®epepanbHbIi HEHTP HH()OPMAIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/
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