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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMbl IO (PU3MKE HANpPABICHO HA YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (PM3MYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TtpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpaguei, BHOCUT BKJaJ B  E€CTECTBEHHOHAyYHYI0 KApTUHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeToja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «Dusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



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

[enu n3ydyenust uU3uKy Ha yriyOJEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTPEMJICHMsI OOYYAIOIIMXCS K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEJOBATENBCKOIO OTHOIIECHHUS K OKPYKAIOLIUM SIBJICHUSIM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOAM (PU3MKKU AJI1 Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEUIIEMY H3y4YEHUI0O (U3UKH Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

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

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

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

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
duznyecKre BEIMYUHBI, BBIIBUTATh TUTIOTE3bI U MpeAarath dKCIEPUMEHTATbHBIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKECHUAX (PU3UKHU, HHTEPIPETAHS U
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usukn (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Heneno), B 8 kimacce — 102 4gaca (3 yaca B Heaenro), B 9 kimacce — 136 yacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

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

®uznueckre BeaWyuHbl. Pa3mepHocTb. EnvHMIBI (U3HMYECKUX BEJIWYUH.
W3mepenne Qusnveckux BeauuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpynaa npu padoTe ¢
1a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX €IUHUI B enuHuLbl CU.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro aByieHus. Onucanue GU3NYECKUX SIBJICHUM ¢ TOMOIIbIO MOJEIIEH.

Hemoncmpauuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSL.

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

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UeHbl JeIeHUS MIKaIbl U3MEPUTEILHOTO TpUdopa.

N3mepenue pacCTosIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne HcCiIENOBaHUA IO NPOBEPKE TMIOTE3Bl: JAIbHOCTH ITIOJETA
HIapuKa, MyIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM O0JIbIlIe BHICOTA ITYCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

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

JIBrkeHne uactuil BemiecTBa. CBsA3b CKOPOCTH JBW)KEHHMS YAaCTHI[ C
temriepatypoii. bpoynoBckoe nBwxkenue. [duddysus. BzaumopeiictBue uacrtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpuCTaIIIMYeCKUX) Tell. B3anMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX



arperaTHeIX COCTOSHUSIX M UX aTOMHO-MOJEKYJISpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Habmonenue sBneHuit, 00BACHAIOMUXCS TPUTSHKEHUEM UM OTTAIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

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

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAECTBHE TeJl.

Mexannueckoe nswxenue. Ilyre u  nepememenue. PaBHOMepHOoe u
HepaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJieHuEe Kak MpUMEpP HEPaBHOMEPHOTO
nerkeHus Ten. CkopocTb. CpenHsss CKOPOCTh HNPH HEPABHOMEPHOM JBUKCHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['padukm 3aBUCMMOCTE BENMYMH, OMNMCHIBAIOUIMX JBHKeHHE. OO0mue
HNOHATHA 00 OTHOCUTEJIBHOCTH JBHXKEeHUs. CIOXKEHHE CKOpOocTel I Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH JBWKEHMS Tel. Macca Kak Mepa MHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. I[lnotHocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mepenne cuibl ¢ MOMOIIBI0 AUHAMOMETpA. SIBIEHUE TATOTEHUS M CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKONBXKEHHsS W TPEHHUE IIOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopuvie pabomul u onvimol.



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

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

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

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

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEH U ra3oB.

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

3aBUCUMOCTh  JABJICHHUS  KUJAKOCTU  OT  IJIyOWHBI  MOTPY>KEHHUS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. I[IpuuuHbI CyliecTBOBaHUs
Bo3aAymHOM oOonouku 3emud. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3aKkoH Apxumena. Y cJI0BUE BOBHUKHOBEHUS BBITAITKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIaBAaHUE WA MOTPYKEHUE TEJT B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



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

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

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

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

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

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

Mexannueckas »dsHeprus. KuHeTmueckas U TOTCHIMAbHAS SHEPTHUS.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanre ycaoBrA paBHOBECHS pbIyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

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

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

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



Mogenu TBEPIOro, KHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB I'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBM)KEHHMSI 4acTULl. TemneparypHble IKaJIbI.

BuyTtpennsis aHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPIHUU:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunbl TEIIONEepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bupl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuectBo TemnoTel. YenbHas TEMIOEMKOCTh BeleCTBa. TemIooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HbpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEILECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHachIIIEHHBIH Map. BiaxkHOCTbH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple ABUTaTENIM M 3alATa OKPYXKAIOLIEH cpeapl. TemnnoBble IOTEpU B
TEIJIOCETSIX.

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

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGmiogenue sBIEHUN TOBEPXHOCTHOTO HATSDKEHHS, CMayUMBaHUs U
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKICHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEMIOEMKOCTEN pa3InuHbIX BEIECTB.



Habnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO PUTSHKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

OmnpeneneHue JaBJIeHUS BO3lyXa B OaJJIOHE HITIPUIIA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3JyXxa OT €ro o0néMa H
TEeMIEPATYpPHI.

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

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

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstue BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MOJTYYEHHOTO BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

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

Omnpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTH 3ieKTpudeckoro mnosisd. IlpuHomn
CYNEPHO3UIIUU HIEKTPUUECKUX T0JIEH (Ha KAaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsaioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAaHEHHUSI ANEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIioBoeE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE NMPOBOIHUKA. Y IeJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka unenu. [locnenoBarenbHoe U
napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. D/IC B e NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

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

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Toje€ 3JIeKTpUdeckoro Toka. OnbeIT  Amrmepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

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

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

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

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3uH COpOTUBIICHUH.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MopennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOe 1osie Toka. DJIEeKTPOMArHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OneiTel 10 HAOMIONEHUIO DJICKTPU3AIMU TEJI TPU COMPUKOCHOBCHHH H
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTIbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnBIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTb SJIEKTPHUUYECKOTO COMPOTHBIICHUS
MIPOBOJAHUKA OT €ro IJIMHBI, IUIOIIAIN ONEPEYHOTO CEYEHHUS U MaTepuaia.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHUSI KICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOoHA OMa J1J1s TOJTHOM 1eNnu.

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

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS OCTOSIHHBIX MAarHUTOB.

N3ydeHre MAarHUTHOTO TMOJISl TOCTOSITHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

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

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITBl 1O  HKCCIEIOBAHHUIO  SIBJICHUS JJIEKTPOMArHUTHONM HMHAYKIUU:
HCCIIeIOBAaHUE U3MEHEHUHN 3HAUCHUS U HAMPaBJICHUS! HHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

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

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTh Teja P HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKECHUE. Y CKOPEHHUE
cBoOoaHOrO najaenus. OnsITel ["anumnes.

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

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKeHHE 1O OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpallleHus Npyu PaBHOMEPHOM JBUKEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

[lepBsiii 3ak0H HptoTona. Bropoii 3akon Hetotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
amnmapatbl, CyJa Ha TM[OJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWJIAX. J[BHMyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BMKEHME TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TmiaHeT Bokpyr ComHia). IlepBas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTD M EpETPy3KH.

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

Nmnynec Tena. M3meHeHune wumnyinbca. KMMnynbe cuibl. Yrpyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYEeCKUX SIBJICHHUM, MPOUCXOJSAIIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
MHEPLUUABHBIX CUCTEMAX KaK IMOJATBEPKICHHUE MPUHIINIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITYyJIbCa IPHA YIIPYTOM B3aNUMOJICHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JIBIDKCHUS [IApUKA WIN TEJICKKH.

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

OnpeneneHue YCKOpEHHUs Tella TpH PABHOYCKOPEHHOM JBHXKEHUU I1O
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

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

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



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

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

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

Pa3nen 9. Mexannuyeckue KoJie0aHusl M BOJIHBIL.

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

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

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

3ByK. Pacnipoctpanenue m oTpaxkeHue 3ByKa. ['pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mON JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YOPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue 4aCTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIepHOJIa KOJIeOaHUN MPYKMHHOTO MasSTHUKA OT
Macchl rpy3a.

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

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

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. lllkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJIA COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

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

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeeHrEe OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOYHHMKHM CBeTa.
[IpsmonuueliHOEe pacnpocTpaneHue cBera. 3arMeHuss ComHuna wuo JlyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
n300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcnonb30BaHue MOTHOTO OTPAKEHUS] B ONTUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

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

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xon nyuei B coOuparoleit JInH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuniun gevicTBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

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

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparomie
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITel 1O BOCHPUATUIO 1LIBETa MPEIMETOB NpU HUX HAOIIOJCHUH uepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

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

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3orombl.  PannoakTuBHBIE
npespanieHus. [lepuon nmonypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
U3JTy4eHHUI Ha )KUBbIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus cBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

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

N3mepenmne paairoakTUBHOTO QOHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pU3MKK yriayOiaEHHOrO ypOBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OPEIMETHBIX M  METalpeJIMETHBIX pe3yJbTaTOB O0y4YeHUus, (OpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpeanouturenbHO (HOPMOM  OCBOEHHS MOJIYJS SBIAETCS MPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

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

BBITIOJTHEHUE JTA0OPATOPHBIX pabOT U OMBITOB (BKJIIOYasi PAOOTHI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusi TIO €CTECTBEHHO-HAYYHOW TPAMOTHOCTH), B TOM 4YHUCIIC 3aJlaHUH C
MEXIIPEIMETHBIM COJIEPKAHUEM;

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

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKHU YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1O (u3uKe, a TaKke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT copMUpoOBaHbI CIEAYIONINE JTUUHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

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

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHIUIOB B JEATCIBHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAXKHEWILEW COCTABIISIOLICH
KYJIBTYPBIL;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)gpopmuposanusn Kynomypel 300p06bsa U IMOUUOHATLHO20 O1A20N0YUUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpyooeozo eocnumanus:

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

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JIaCTH  OKpYyXKaromiell cpefpl, IUIAHUPOBAHMSI TMOCTYNIKOB M OLEHKH HUX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

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

HOTPEOHOCTh BO B3aUMOJICUCTBUU TIPU BBINOJHEHUU UCCIEJOBAaHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

NOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, YMEHUHA (OPMYIUPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

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

IUIAHUPOBAHUE CBOETO PAa3BUTUS B MNPHUOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

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

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

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromerocs: OyayT copMupoBaHbsl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(ssBNIEHMUI ), KJITaCCU(PULIMPOBATH UX;



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

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

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 penieHus yueOHoH (u3nuecko 3agadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

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

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

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

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

OIICHMBATh HAIEKHOCTh HH(POPMAIMKM TO KPUTEPHSIM, MPEJI0OKEHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

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

KoMMyHUKAaTHBHBIC YHHMBEPCAJIbHBIE Y4eOHbIE JeHCTBUSA:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEHW, HAIEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHMSI C CYXIACHUSMU JPYIMX YYAaCTHUKOB JUANOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



myOJUYHO TMPEACTABIATh PE3yJbTAThl BBITIOJHEHHOTO (DU3MYECKOTO OIbITa
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh U KCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThI MPU pelIeHN KOHKPETHON (DU3NUECKON MpoOIeMBbI;

MIPUHUMATH 1€ COBMECTHOM JESATEILHOCTH, OPTaHU30BBIBATh JICHCTBUS 110
e€ JOCTHUXKEHUIO: paCHpeNeisiTh POJU, OOCYXKJIaTh NPOILECChl M PE3YIbTAThI
COBMECTHOM paboThI, 000011aTh MHCHUSI HECKOJIBKUX JTFOJICH;

BBITIOJTHSATh CBOKO 4YacTh PabOThI, JOCTUTas KAauyeCTBEHHOTO pe3yJibTaTa Io
CBOEMY HANpaBJEHUIO W KOOPAMHHUPYS CBOU JACHCTBHS C JAPYTUMU UICHAMH
KOMAaH/IbI;

OIICHMBATh KAauyeCTBO CBOErO BKJIaJa B OOMUH TPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

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

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

CaMOCTOSATEIILHO COCTABJIATh AITOPUTM pelicHUs (PU3NUECKON 3aaud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro YesioBeKa B XOJ€ CIopa WIH IUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

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

HNPEAMETHBIE PE3YJIBTATBI

K xoniy o0y4yeHus ¢ 7 kaacce npeaMeTHbIE pe3yabTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, EAMHULBI (U3HMUECKUX BEJIUYUH, aTOM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTbh, COOOIAIOIINECS COCYABL;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepeaayda JaBlieHUs TBEPIABIMU TeJaMH, KUAKOCTSIMU M Ta3aMu, aTMochepHoe
JABJICHUE; TJIaBaHUE TeEJI, IPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaTh  NPOSIBICHHE  M3YyYEHHBIX  (U3MUECKUX  SIBJICHUH B
OKpYXaroleM Mupe (B TOM 4uciie (PU3NYECKHE SIBJICHUS B MPUPOJE: NPHUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIACIATH CYIICCTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpelHsisi CKOpOCTb, CHJIa YNPYrOCTH, CHJIA TSDKECTH, BEC Teja, Cujia TPEHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJ0a KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAasi U MOTEHUUANIbHAS SHEPIHs), PU
ONMMCAHUH TPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICI HCTIOJIb3YEMBIX BEIWYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

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

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENU PEAlbHbIX OOBEKTOB, MPOLIECCOB U
ABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICEHHBIE CBOWCTBA



O00BEKTOB, MPOLIECCOB, IBICHUM, MPUMEHATh GUZNUECKUE MOJIETH ATl OOBSICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KaueCTBEHHbIE 3a/layd, B TOM 4YHUCJIE TPEOYIOUIME YHMCIEHHOTO OLIEHUBAaHUS
XapaKTepHBIX 3HAYCHUN (PU3NYECKUX BEIWYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 LIEMOYKY pacCyKJIEHUH C ONOpod Ha M3yYEHHBbIE CBOWCTBA
(¢u3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

pemary pacuéTHble 3aAauu (B 2—3 NEHCTBUSA) MO M3y4aeMbIM TeEMaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
1 GOpMyII, CBA3BIBAIOIMINX (PU3NUECKUE BEIMYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OILICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAYCHUSA (PU3UUECKOW BEIUYUHBI U
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOUIU
buznyecKkux METOAOB, W TpejIaraTb OPUECHTHPOBOYHBIA CIOCOO peIICHHs, B
ONMCAaHWU  HUCCIEIOBAHMs  pPAaclo3HaBaTh  IPOBEPSEMOE  MPEINOIOKEHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOACHCTBUU TeJ, Mepenada NaBIeHHUS KUIAKOCTHIO
U Ta30M, TPOSBJICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYIUPOBATH BHIBOIbI;

NPOBOANUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOLIas Ha MOTPYKEHHOE B KUAKOCTbH
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C IOMOIIBIO YCPEAHEHUSI pe3yIbTaTOB CEPUU U3MEPEHUI U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Te€ja, OT TITyOHWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

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

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

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBax (U3MYECKUX SABJICHUNM U HEOOXOAUMbIC (U3UUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUHUKOB MH(MOpMAUU (PU3UUECKOTO COACPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SIBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MTPE3CHTAIINECH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJjauaMu, CICIUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYIIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aMMOJCHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K koHly oOyueHus ¢ 8 knacce mpeaMETHbIE pPe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUS BEUIECTBA, KPUCTAJUIMYECKHE U
amop(HbIE Tena, HACBIIIEHHBII W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA OJJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
MIOJIYIIPOBOJHUKH, TU3JIEKTPUKH, HICTOYHUKH MIOCTOSIHHOTO TOKA, SJIEKTPUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAayMBAHME, KallWUIAPHBIE SIBJICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Terionepeaayn (TemIonpOBOAHOCTb, KOHBEKIIMS, U3TyUYEHHUE), TEIIOBbIE MOTEPH,
ANEKTpU3alUsl TeJ, B3aUMOJEHCTBUE 3aps/iOB, JACHCTBUS SJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJIEHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOT'O MOJIS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBICHUH B
OKpyXxaromeM wmupe (B TOM uucie (U3HUECKUE SBJICHHS B HPHUPOJE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue ColiHia, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
YKUBBIX OPraHW3MOB, MATHUTHOE M0J€ 3eMJIH, Apeild MOI0COB, pOidb MATHUTHOTO
noyis JUisl KU3HM Ha 3emMjie, MOJSIPHOE CHUSHUE), TpPU HSTOM MEPEBOAMTH



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

OMHUCHIBATh HU3YyUYCHHBIE CBONCTBA TeNl W (DU3NUECKUE SBJICHUS, WCIOIL3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IJIABJICHUSI, YJeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJEJIbHAsl TEIUIOTa CropaHus
TOTUTHBA, KOA(DPHUITMEHT MOJIE3HOTO NCUCTBHS TEIUIOBOW MAaITWHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE VYAEIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUU TIPABMWIIHBHO TPAKTOBATh (PU3UUECKUIA CMBICT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH TpadUKU U3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCa, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylioHa, NPUHLMN CYNEPHO3UIUU 3IEKTPUUYECKUX TOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jlxoynsa-JIeHia, 3aKOH COXpaHEHHUs SHEPruu, MPU ITOM pa3audaTh CIOBECHYIO
(GbopMyJIHPOBKY 3aKOHA M €T0 MaTEMaTUYECKOE BHIPAYKEHHUE;

CTPOUTH MPOCThIC (PU3UUYECKHE MOJEIU PEaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, IIPOIIECCOB, SABICHUMN, MPUMEHATH (PU3HUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/aY;

OOBSICHATh (PU3MUECKHUE SBJICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM 4YHCJIE TPEOYIOIMHUE YHCICHHOTO OILICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PUBMYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJEKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTPAUBATh
JIOTUYECKYI0 LEIMOYKY PpaCCYKJEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3NYecKuX SBICHUM, (PU3NUECKHUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajJadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3y4yaeMbIM TeMaM Kypca (pu3uKu, BbIOMpas aJeKBaTHYI0 (PU3UYECKYIO MOJEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAIONMIUMX (DU3NYECKUE BEJIIMYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIE JTAaHHBIE, 00OCHOBBIBATH BHIOOP METOA PEIICHUS
3a/1aud, HCMOJIb30BaTh CIIPABOYHBIC JAHHbIC, IPUMEHSITh METOAbl AaHaIN3a
pa3MepHOCTEH, UCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO 3HA4YeHHs (U3MUECKONH BEIMYMHBI U OMPEACNATh Pa3MEPHOCTH
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MMOTYUYEHHBIN pe3ysbTaT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) MpU
U3Iy4eHUH OT LBETa H3Iydarolmed (MOorIonarmei) MOBEpXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JNEHUCTBUS MAarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumoTre3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa oOopynoBaHuS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE W KOCBEHHbIE HW3MEpPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENIbHas BIAXHOCTh BO3[yXa, CHJla TOKa, HAaIpPSKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, paboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHHI U OLICHUBATH IOTPEITHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WU
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiueii BOJABI, 3aBUCUMOCTH CONPOTUBJIIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS M YACJIBbHOIO CONMPOTHBJICHHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C YyuuTeneM (OpMYIUpPOBATh 3ajladyy W THUIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



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

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OMUCaHUs (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHHEe B OBITY W TEXHUKE, MPUMEHEHUE TMOCTOSHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTBIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTaTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHUS AJIEMEHTOB AIEKTPUUECKHUX LIETEH, UCIO0JIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

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

OCYIIECTBIATH MOUCK MH(pOopMarmu Gpuzndeckoro conepkanus B uTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONb30BaTh TPU BBHIMOJTHEHUH YYEOHBIX 3aJaHHMil HAYyYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUEHHBIN
MOHATUUHBIM ~ ammapar  Kypca  (U3UKH,  COMPOBOXKIATh  BBICTYIUICHUE
MIPE3CHTALIUEN;



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

K xonny oOyueHuss ¢ 9 knacce npeaMETHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YUarOIIMXCS YMEHH:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U IMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJIHBI,
3BYK, WMH(Qpa3ByK U yJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTI€HOBCKOE
U3y4YeHHE, IIKaJla IEKTPOMArHUTHBIX BOJIH, UCTOUHUKH CBETA, OJIM30pPYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU IIPU PEUICHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEPHOE U  HEPABHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kojie0aTeNbHOE  JIBWKEHUE (FapMOHUYECKHE, 3aTyXalolllue, BBIHYXKJECHHBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PaclpOCTpPaHEHUE M OTpaKEHUE
3ByKa, MHTepdepeHIrs U Tupakius BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETA,
pa3ioxeHue Oenoro cBeTa B CHEKTP U CIOXKEHHE CIHEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3y4YeHUs]) 1O ONHCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTb ~ NPOSBJICEHHE  M3YYEHHBIX  (PU3UYECKUX  SIBJICHUH B
OKpYXaroleM MHUpe (B TOM yucie (PU3NYECKUE SBJICHHUS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABWKEHUE TIaHET CONHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKHUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOe
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IYyYEHHU,
€CTECTBEHHBII paJUOaKTUBHBIA ()OH, KOCMHUYECKHE JIy4YH, pPaJAHOaKTUBHOE
U3JIyYeHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHI Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEBOAUTh MPAKTHUUECKYIO 3a7auy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dusznyeckue BENWYMHBI (CPEAHAs W MTHOBEHHass CKOPOCTh Tela IMpH



HEpPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHE, MEepEMELIEHUE MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO TeJla, UMITYJIbC Tela, UMITYJIbC CHUJIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMAaTUYECKOr0 U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpenpl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXoJuTh (OPMYJIbl, CBA3BIBAIOIIME NAHHYIO (DU3UYECKYIO BEIUYHMHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIIO3ULIMA CHUJI, HPUHILMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEIIb aTOMa, HYKJIOHHYIO MOJIEIb aTOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEICHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, M pelarh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IEMOYKY pacCyX ACHUM M3 2—3 1IaroB ¢ ONOpOH Ha H3y4YECHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMIMChIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
NaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  MeTOAbl  pEelIeHUs  3aJad, POBOJUThH  MaTeMaTHYECKUE



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

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXXHO pEUIUTh TMPU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH NOJYYCHHBIN PE3YIIbTAT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMsS HMITyJbca, JCHCTBHE 3aKOHa bepHyIIM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpPHOJa KOJEOaHWH MPYKHHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300pa)KeHMs MpeIMeTa B coOMparollel JIMH3e, HaOII0eHue
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTIBITa ¥ (POPMYITHPOBATH BHIBOIBL;

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

IPOBOJNTH KOCBEHHBIE M3MEPEHUST (PU3NIECKUX BEITMYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXUHHOTO  MAasTHUKOB, (DOKyCHOE  pacCcTOsHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHHs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
HKCIEPUMEHTAJIbHYIO  YCTAHOBKY, BBIYHCIATH  3HAYEHUE  BEJIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTh IYTH OT BPEMEHHU NPHU PaBHOYCKOPEHHOM JIBHXKEHUU 0e3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHHUS, MEpHOoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBl HUTH, OIPEJCICHUE YCKOPEHHUS CBOOOIHOTO TAjCHUsS, HCCIICIOBAaHUC
M3MEHEHHS BEJIMYUHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH YIJia
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUSA, CAMOCTOSTENBHO IJIAHUPOBATH HCCIIEIOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBmiia Oe30macHoro Tpyna mnpu pabore ¢ JaabopaTOpHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHITUIIEI TCUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
quCle: CHUIOMETp, JTATYUKU TOJOKEHUS, PACCTOSHUS M YCKOPEHHS, pakKeTa,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TIPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl IS MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TTPUMEPAX) TMPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYHIECTBJIAThH MOUCK MHpOpMaIuu Gpu3nyeckoro cojepxkanus B UutepHere,
CaMOCTOATENLHO (HOPMYITUPYS TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(GOPMAIMKM HA OCHOBE HMMEIOLIUXCS 3HAHUW U
JIOTIOJTHUTEIHHBIX UCTOYHUKOB,;

WCIIOJI30BaTh TPHU BBHITIOJTHEHUH YYEOHBIX 3aJaHUN Hay4dHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro copepIKaHus, CIPAaBOYHBIE MaTEpPHANIBI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YyIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIN IOHSITUWHBIM ammapar M3y4aemMoro



pa3ngena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHE TMpE3eHTAaluell ¢ yd4€ToMm
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(poBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nes 1. ®u3unka u eé posib B NO3HAHUHM OKPY KAIOIIEro MHUpa

1.1 dusnka — HayKa O MPUPOJIC 2

1.2 dusnyecKkre BeITUYNHBI

13 EcTtecTBeHHO-HAY4YHBIN METO 5
' MO3HAHUS
Hroro mo pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA

2.1 CrtpoeHue BemecTBa 2

59 JIBMDKCHUE 1 B3aMMOJICHCTBHE YaCTHI] 4
' BEIIECTBA

2.3 ArperaTHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

3.1 MexaHn4eCcKOe JBHKEHUE 10

3.2 WNuepuus, Macca, IIIOTHOCTh 9

3.3 Cuta. Bunsr cun 15
Hroro no pazneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB

41 Jasnenue. llepenaua naBnexus 5

TBépI[LIMI/I TCI1aMU, )XUIKOCTAMHA U




rasaMu

4.2 JlaBIIeHHE )KUIKOCTH

4.3 ATMocdepHOe TaBIcHHE

44 )leﬁCTBlf{e JKUJIKOCTH U Ta3a Ha 12

MOTPYXEHHOE B HUX TEJIO

Wroro no pazueny 28
Pa3nes 5. PaGoTra n MOIIHOCTD. JHeprus

5.1 PabGora 1 MomHOCTH 6

5.2 [TpocTeie MeXaHU3MBI 8

5.3 MexaHuueckasi SHeprus
Hroro mo pazueny 19
Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOYJIb

6.1 [ToBTOpPUTENEHO-0000IIAOIINN MOTYITH 6
Htoro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

JuaekTpoHHbIe (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3gen 1. TensioBbIe IBJICHUS

1.1 CtpoeHue U CBOIMCTBA BElECTBA 6

1.2 TemnoBbIe mporecch 33
Htoro no paznemny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS

51 DneKTpuuecKue 3apsabl. 3apsKeHHbIE 9
' TeJa U UX B3aUMOJICHCTBUS

2.2 [ToCTOSIHHBIN IEKTPUUYECKUI TOK 31

2.3 MarsuTHbIC SIBJICHUS 11

2.4 DneKTpoOMarHuTHast MHAYKIIHUS 7
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOAYJIb

3.1 [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 5
Hroro no pazgeny 5
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

JuaekTpoHHbIe (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3zgen 1. Mexann4deckue siBJICHUSA

Mexanndeckoe JABUXKCHUC U CII0COOBI

1.1 30
€ro ONHMCaHUs

1.2 BiaumopeiictBue Ten 18

1.3 3aKOHbI COXpPaHEHUS 15
Hroro mo pazueny 63
Pa3zgen 2. Mexann4deckue KOJIe0aHUA U BOJHBI

2.1 Mexannueckre KoeOaHus 8

2.2 MexaHuueckue BOJIHBL. 3BYK 10
Hroro mo pazueny 18
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI

31 DNeKTPOMarHuTHOE MOJIe U 5
' AJIEKTPOMArHUTHBIE BOJIHEI
Htoro no pazneny 6
Pa3nes 4. CBeToBble sIBJICHUS

4.1 3aKOHBI pacIPOCTPAHEHUS CBETA

4.2 JIuH3BI U ONITUYECKUE TPUOOPHI

4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 2
Hroro 1o pasneny 16

Pa3gen 5. KBanToBbIe IBJICHUSA




I/ICHyCKaHI/Ie 1 1OorjIomecHUE CBECTa

5.1 4
aTOMOM

5.2 CrpoeHue aTOMHOTO sizipa

5.3 SnepHble peakuu
Hroro mo pazneny 16
Pa3zgea 6. [loBTOpUTEIHHO0-00001IA0IMH MOYJIb

6.1 MexaHudeckue ABICHUS 5
' (TTOBTOPHUTEIHHO-0000IAIOIINI MOYIIb)

6.2 TennoBblie siBIICHUS (IIOBTOPUTEIIBHO- 3
' 0000110 MOIYIIb)

6.3 DNEKTPOMArHUTHEIC SIBIICHUS 3
' (mOBTOPUTETHHO-0000IIAOIINI MOIYIIb)

6.4 CaetoBbI€ sBJIEHUS (IIOBTOPUTEIBHO- 1
' 0000IIAKOIIHI MOTYJIb)

6.5 [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

®u3uka — HayKa o IpupoAe. SABaeHus Ipuposl

dusndyeckue SIBICHUS

®uznyeckue BennyuHbl. PazmepHocts. @usnueckue npubdopsl. IlorpentHoctu npu npsiMbx

3 1
M3MEPEHHSIX

4 VYpok-uccnenosanue "M3mepeHne TMHEHHBIX pa3MEPOB TEI U MPOMEXKYTKOB BpeMeHU" 1

5 JlaboparopHas pabora "M3mepenne 00bEMa )KUIKOCTH U TBEPAOTO Tea" 1

6 JIaboparopHas padota "OmnpezeneHue pa3MepoB MalbIxX Tea. MeTtoa psaaoB" 1

7 MeTtoer HaydHOTO MO3HaHUA. Onucanue PU3NIECKUX SBICHUHN ¢ TOMOIIBIO MOJIEIIeH 1

8 Ypoxk-uccnenoanue "lIpoBepka runoTe3bl: 1aibHOCTh MOJETA MIAPUKA, MTYIIEHHOTO 1
TOPU30HTAIIBHO, TEM OoJIbllIEe, YeM OoJIbllie BbICOTA ITycKa"

9 Crpoenue BeniecTBa. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOECHUE BEILIECTBA 1

10 JlabopaTtopHas pabota "OrneHka 1uaMeTpa aToMa METOJIOM PsiIOB (C UCTIOJIb30BaHUEM 1
¢dotorpadwnii)"

1 Ypok-uccnenoBanue "HabmtoieHne TemIoBoro pacuupenus ra3oB. OTBITHI 10 00HAPYKEHUIO 1
JEHCTBHS CUIT MOJIEKYIISIPHOTO MPUTSHKEHUA"

12 JIBxenue yactuil Bemiecta. Juddysus. bpoyHoBckoe nBmxeHne 1

13 Ypok-uccnenosanue "Habntonenue u 00bsiCHEHHE OPOYHOBCKOTO IBUKEHUS U 1upPy3un” 1

14 B3aumopeiicTBie YacTHI] BEIIECTBA: MPUTSHKEHUE U OTTAIKHUBAHHE 1

15 ArperatHble cocTOsiHUS BemecTBa. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJTBI 1

16 Mexanunueckoe aBuxenue. [1yte, TpaekTopusi, mepeMelieHme 1

17 PaBHOMepHOE 1 HepaBHOMEpHOE JBUKeHHE. CKOpOCTh 1




18 HaxoxaeHne CKopocTH, IyTH U BpEMEHH MPU PABHOMEPHOM MPSIMOJIMHEHHOM JIBH)KEHUU 1
19 JlaGopaTopHas pabota "OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABUKEHUS" 1
20 I'paduku npsMOTMHEHHOTO PABHOMEPHOTO JIBUKCHUS 1
21 Pemrenue 3ampau no reme "Pacuer cpenneit ckopoctu" 1
99 JlaGopaTopHas pabota "OnpenesneHne CpeaHeil CKOPOCTH CKOJBKEHUS OpyCcKa WK IIapHUKa 10 1
HaKJIOHHOM MI0CKOCTH"
23 OTtHOCUTENBHOCTH ABIKEHUS. ClI0XKEHNE CKOPOCTEH MpHU NapauieIbHOM JBUKCHUH 1
24 [Tonydenue u ananu3s rpadUKoOB 3aBUCUIMOCTH IIYTH M CKOPOCTHU ABMXKEHUS OT BpEMEHU 1
25 Pemenue rpaduyecknx 3amad mo teme "Mexanuka. PaBHoMepHOE MpsiMOTMHEHHOE IBHKeHHE" 1
26 SIBrieHre nHepLUU. 3aKOH MHEPIUU 1
97 B3aumopeiicTBue Ten Kak MpUYrMHa U3MEHEHUST CKOpOoCcTH. Macca Tena Kak Mepa HHEPTHOCTH Tejla 1
MIPH TTOCTYTATEIIBHOM JIBH)KCHUN
28 Ypoxk-uccnenoBanue "CpaBHEHUE MacC MO B3aUMOICHCTBHUIO T 1
29 IImotHOCTH BemecTsa 1
30 Jlaboparopras padota "Onpeenenne IIOTHOCTH TBEPIOTO Tema" 1
31 Pemenue 3amau mo teme "Macca tena. IInoTHOCTE BemrecTa" 1
32 Cwmecwn u crmaBsl. [loBepXHOCTHAS M TMHEHHAS TUIOTHOCTD 1
33 [ToarotroBka k KOHTPOJBHOMU paboTe o Teme "dusnka — Hayka o npupoje. [lepBoHauanbHbIE 1
CBeZIeHHsI 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHUU BellecTBa. Mexanuka"
34 Kontponbnas padota nmo teme "®dusnka — Hayka o npupoje. [lepBoHavanbHbIe CBEeEHUS 00 1
aTOMHO-MOJICKYJIIPHOM CTPOCHUH BeliecTBa. Mexanuka"
35 Cuna. SIBnenue tarorenus. Cuia TsHKECTH 1
36 N3ob6paxenue cun. Pemenue 3aga4d o teme "OmnpeneneHne cuiibl TsHkecTr"” 1
37 Cuna ynpyroctu. 3akoH ['yka 1
38 Bec Tena. U3mepenue cun. JJlunamomerp 1
39 Ypok-uccnenosanue "HabnroaeHne n3aMeHEHHUSI CKOPOCTH TIPU B3aMMOICHCTBUH Tel" 1




40 Pemenue 3ampau no reme "Cuita ynpyroctu. Bec tena” 1
41 JlaGopaTopHas pabota "OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTshKEHU (1ehopMariim) 1
IIPYXUHBI OT IPUJIOKEHHOM CUJIIBI"
42 Cuia TpeHus 1
43 Cnoxenue cwi. PaBpHosielicTByo1Ias cuja 1
44 Pemenue 3amau o reme "Crnoxkenue cwit. PaBHojaeicTByromas cuia” 1
45 Pemenue 3anau no teme "B3aumopeiicrBue ten. Cuiibl B MexaHuke" 1
46 Pemenue 3angau no teme "Cuna tpenus". Ypok-uccienoBanue mno teme "HccienoBanue 1
3aBUCHUMOCTH CHJIBI TPEHHUSI OT IIOIIAH COIPUKOCHOBEHUS"
47 JlaGopatopnast padota "OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKECHUS OT 1
CHWJIBI IaBJICHUS M XapaKTepa COMpPHUKACAIONINXCs MoBepxXHOCTe"
48 Pemenue 3anau no teme "B3aumopeiicrsue ten. Cuibl B MexaHuke" 1
49 KontposnbHas padota o teme "B3zaumonericteue ten" 1
50 JlaBiieHre TBEPIBIX TEI 1
51 Ypok-3kcnepumenT "CrocoObl onpeaeneHus AaBleHus TBEpIoro Tena' 1
52 VYpok-uccnenoBanue "3aBUCUMOCTh J1aBJIEHUS Ta3a OT TeMIieparypbl"” 1
53 JlaBnenue xxuakocTen u razoB. 3akoH [lackans 1
54 [IHeBMaTH4eCKHE yCTPONCTBA 1
55 3aBUCUMOCTb JIaBJICHUS )KUJKOCTU OT TITyOUHBI 1
56 IManpocraTudeckuii mapamaoke 1
57 Ypoxk-tipoekT "M3ydenune coodmarmmxcs cocyaoB" 1
58 Ypok-koHpepenuus "I 'napaBinyeckue MeXaHU3Mbl" 1
59 Hcnonb30BaHKe BEICOKHX JAaBIIEHUN B COBPEMEHHBIX TEXHOJIOTHUSIX 1
60 Pemenne 3agau mo Teme "JlaBineHue XuAKOCTH" 1
61 ATMocdepa 3eMiIu 1 IPUUUHBI €€ CYIIECTBOBAHUS 1
62 VYpoxk-uccienosanue "[IposiBienue neiictBus aTMochepHOro JaBieHus" 1




63 N3mepenue armocdeproro aasienus. Onsit Toppuuennu 1

64 3aBUCUMOCTB aTMOC(HEPHOT0 JaBJICHUsI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 1ist usmepeHus 1
aTMoc(hepHOro JaBICHUS

65 bapomerp-anepoun. AtmochepHoe AaBlieHHE Ha PA3IUYHBIX BHICOTAX

66 BrrtankuBaromias cuna. 3akoH Apxumena

67 Pemenue 3amayu mo reme "3akon Apxumena"

68 VYpoxk-uccienopanue "IKCIepUMEHTaIbHOE 0OHApYKEHHE JeHCTBUS )KUKOCTH M ra3a Ha 1
MOTrpy>KEHHOE B HUX Te0"

69 Jlaboparopnas pabota "Onpeenenre BEITATKUBAIOIIECH CUIIbI, IEHCTBYIOIIEH Ha TEJO, 1
MOTPY>KEHHOE B KUJKOCTB"

70 [1naBanue ten 1

71 Jlaboparopuas padota "VcciienoBanue 3aBUCIMOCTH Beca Tejia B BOJIE OT 00beMa IMorpyKeHHOH 1
B JKMIKOCTH yacTy Tena

712 Boznyxomnnasanue. [lnaBanue cynos 1

73 Pemenue 3amau o reme "3akon Apxumena. Y cinoBus riaBaHus ten' 1

74 Pemenue 3anay nmo Teme "JlelicTBUE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo" 1

75 Ypoxk-nipoekT "KoHcTpyrpoBaHue apeoMeTpa Uik JIOJKH U ONpeiesieHne rpy30MmoabEMHOCTH" 1

76 [ToaroroBka Kk KOHTPOJLHOM paboTe 1o Teme "JlaBneHue TBepAbIX TeM, JKUAKOCTEH U Ta30B" 1

77 KonTponbHas padota no teme "JlaBieHue TBEpAbIX Tell, )KUJIKOCTEHN U ra3oB" 1

78 Mexanunueckas pabota 1

79 MoIHOCTh 1

80 Pemenwe 3a1a4 Ha onpesesieHne paboThl B MOIITHOCTH 1

81 PaboTa cuitbl TSXKECTH U CUITBI TPEHUS 1

82 Ypok-uccienoBanue "PacuéT MOIIHOCTH, Pa3BUBAEMOM MPH TIOIBEME TT0 JIeCTHUIIE" 1

83 IIpocTeie MexaHU3MBI 1

84 MowmenT cuinsl. [TpaBuino MOMEHTOB 1




85

Jlaboparopuas padota "M3ydeHne npaBuiia peraara Jjsi OBUKHOTO U HEMOBUKHOTO OJIOKOB"

86 "3o0510TOC MPAaBUIIO" MEXaHUKHU

87 Pemenue 3anau o teme "3omoroe mpaBuiio Mexanuku'" / Beepoccuiickas mpoBepouyHast pabora

88 Pemenwue 3ana4 mo Teme "PaboTa CHITbI TSDKECTH U CHITBI TpeHus" / Beepoccuiickas mpoBepovHast 1

pabora
89 VYpoxk-nipoekT "IIpoekTHpoBaHKe MOJUCHIACTOB € 3aJJaHHBIMU MTapaMeTpamu' 1
OK-KOH(EpEHITUs OCTBIC MEXAaHU3MEI B OBITY, TEXHUKE, )KUBBIX OPraHU3MaX
90 0% "TT ObITY, , " 1
91 KoaddurmenT none3Horo neicTBUs MPOCTHIX MEXaHU3MOB 1
92 Jlaboparopuas padota "Onpeneneane KI1J] moaBmKHOTO 1 HEMOIBHKHOTO OJIOKOB" 1
93 Mexanunueckas sHeprusi. Kunernueckas u moTeHIIUANIbHAS SHEPTUS 1
94 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU 1
05 VYpok-3KkcrepuMeHT "DKCIepUMEHTAIIbHOE ONpe/IeIeHe U3MEHEHUSI KWHETHYEeCKON 1 1
MOTCHIIMATHFHON YHEPTHH IPU CKATHIBAHUH TeJIa TI0 HAKIIOHHOHW TUIOCKOCTH"
96 [ToaroroBka k KOHTPOJILHOM paboTe 1o Teme "PaboTa U MOIIHOCTH. DHEeprus" 1
97 Kontponbnas padota no teme "Pabora u momuocts. DHeprus" 1
98 Pabora ¢ Tekctamu o teme "MexaHndeckoe IBIKeHne" 1
99 Pa6ora ¢ Tekcramu o reme "CtpoeHue BemecTra" 1
100 Pa6ora ¢ Texkcramu no Teme "Cuisl B mpupoje” 1
101 Pabora ¢ Tekctamu no teme "JlaBienne TBEPALIX TEIN, )KUIKOCTEH U ra3on" 1
b
102 Pabota ¢ Tekcramu no Teme "DHeprus. [IpocTeie MexaHU3MBbI" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

Koan4uecTBO 4acoB

Ne n/m Tema ypoka
Bcero
OcHOBHbIE TOJOKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPUN U UX OTBITHBIC MOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI
3 Monenu TBepAoro, KHUIKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIECTBA
4 Ypok-koudepenuus "Kpucramnuueckue u amopdusie tena. ['paden. [loayuenne nckyccTBeHHBIX 1
aiaMasoB"
5 CmauuBaHme ¥ KamWUBIPHOCTh. [IoBEpXHOCTHOE HATSHKEHHUE 1
6 TennoBoe pacimupeHue u cxaTue 1
7 TenmoBoe nmxeHue. Temneparypa 1
8 TemnepaTypHbIe Kb 1
9 BuyTtpennsis sueprus u cnocoobl €€ u3MeHeHUs 1
10 Bupl Temonepenaun 1
1 Ypok-koupepenius "Mcnoib30BaHNEe TEMIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B IIEJISAX 1
sHeprocoepexeHus"
12 KomnuecTBO TEINIOTEHL. Y aenbHas TEINIOEMKOCTE 1
13 VYpoxk-uccnenoanue "IIpoBepka rumnoTe3bl TMHEHHON 3aBUCUMOCTH JITHHBI CTOJIOMKA KUKOCTH B 1
TEPMOMETPHUUECKOI TpyOKe OT TeMieparypsl"
14 VYpaBHeHue TernoBoro 6ananca. TermiooOMeH U TermioBoe paBHoBecue. 3akoH HeroToHa— 1
Puxmana
15 Jlaboparopnas pabota "VccrnenoBanue sBIEHUS TETIOOOMEHA MPU CMEIIMBAHUN XOJIOIHON U 1
ropstaeit BoasI"
16 Pemenwue 3anay nmo Teme "TemnooOMeH u TEIIOBOEe paBHOBeCHE" 1
17 JlabopaTtopHas pabota "OnpeneneHrne KOJTUIeCTBA TEIUIOTHI, MOJYYEHHOTO BOJOU MpH 1

TEITI000MEHE C HAarpEeThIM METAJUTMYECKUM ITHIHHAPOM"




18

IInaBnexnue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. YI[CJIBHaSI TCILJIOTA I1JIaBJICHUA

19 Pemenue 3agau no treme "[lnaBienue u oTBepiIeBaHUE KPUCTATUIMYECKUX Ten"

20 Jlaboparopnas padota "OnpeneneHue yeabHONU TEIUIOTHI TIaBJICHUS JIbaa"

91 VYpok-uccnenosanue "CpaBHEHHE MPOIECCOB TUIABICHUS KPUCTAUTMYECKUX TEJ U Pa3MSITUCHUS 1
IpU HarpeBaHuu aMop(dHbIX Ten"

22 [TapooGpa3oBanue u koHaeHcanus. Mcrnapenue 1

93 Kurnienue. Y nenbHas TemioTa napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyphl KUTICHHUS OT 1
aTMoc(hepHOro JaBICHUS

24 Pemenue 3amau no reme "[lapooOpa3oBanue u kuneHue"

25 VYpoxk-uccienoanue "OObsICHEHHE 3aBUCUMOCTH TEMIIEPATypPbl KUIIEHUS OT JaBJIeHUS"

26 HacpimeHnHslif 1 HeHachIIeHHbIH map. BinaxkHocTh Bo3myxa

97 BrnaxrocTs Bo3ayxa u e€ nzmepenue. JlaboparopHas padora "OnpezesieHne OTHOCUTEIBHOM 1
BJIKHOCTH BO31yxa"

28 Pemenue 3anad mo teme "BiaxxHOCTB" 1

29 Pemenuie 3a1a4 v aHanu3 CUTYyaluii, CBSI3aHHBIX C SABJICHUSMU UCTIAPEHUS U KOHJICHCAINH 1

30 DHeprus TOIUMBA. Y IeibHAasl TEeIJIOTa CTOPAHUS 1

31 [TpuHIMIIB pabOTHI TETIJIOBBIX JBUTATENEH 1

32 [TapoBast TypOuHa. /[BUraTens BHYTPEHHETO CTOPaHUs 1

33 KII/I TermoBoro nBuratenis 1

34 Pemenue 3agaa mo treme "KIIJ] TerutoBoro nBurarens" 1

35 Ypok-koHpepennus "TemnnoBsie ABUTATETH U 3alllUTa OKpYKaroleit cpeast” 1

36 TeroBbIe MOTEPH B TETUTIOCETSIX 1

37 3aK0H COXpaHEHHs U MIPEBPAIICHHS YJHEPTUH B MEXaHMUECKUX M TETUIOBBIX Mpolleccax 1

38 [ToarotroBka Kk KOHTpOJBHOM paboTe mo Teme "Ternnopbie sBIeHUS. VI3MEHEHHE arperaTHbIX 1
COCTOSIHMM BeliecTBa"

39 Kontponbras padota mo teme "TermoBsie siBjaeHus. I3MeHeHUE arperaTHbIX COCTOSTHHMA 1




Berecrsa"

40 Dnektpuzanus Ten. [[Ba pona 3apsnos

41 Ypok-uccnenoanue "MccienoBanre criocoOOB pa3IUYHBIX BEIIECTB HAICKTPU30BBIBATHCS "

42 B3aumogeiicTBue 3apsbkeHHbIX Tell. 3akoH Kynona

43 DnexTpuueckoe nojie. Hanpssk€HHOCTD eKTpudeckoro noss. [IpuHiun cynepno3unuu 1
ANEKTPUYECKUX MOJeH

44 Hocutenu snekrpuueckux 3apsioB. DieMeHTapHbIi 3apsia. CTpoeHue aroma 1

45 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa 1

46 [IpoBOIHMKH, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH 1

47 VYpok-koHpepeHus "IneKTpu3anus B IOBCEIHEBHOM KU3HU" 1

48 Pemrenue 3amau mo reme "3aKkoH coOXpaHEHUs IEKTPUUIECKOTO 3apsiaa’ 1

49 DnexTpuueckuid ToK. ICTOUHUKH 3IEKTPUYECKOTO TOKa 1

50 VYpok-uccnenoanue "MccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOIHUKH U 1
JADTICKTPUKH"

o1 DNEeKTPUUECKUN TOK B METAILIAX 1

52 DNEKTPUYECKHUM TOK B )KUJIKOCTSX U ra3ax 1

53 DneKkTpudecKas merb 1

54 Cuna Toxa. AmMnepmMerp 1

55 DneKkTpuyecKoe HampsikeHue. BonbTmeTp 1

56 JlaGopatopnas pabora "COopKa 1 HCHBITAHUE HIIEKTPUYECKOH 1IeTH MOCTOSHHOIO ToKa" 1

57 3aBUCUMOCTh CHJIbI TOKA OT HallpsbkeHUs. 3akoH OMa /1S yyacTKa Lenu 1

58 JlaGopatopHnas padota "HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, TPOTEKAIOIIET0 Yepe3 pe3ucTop, 1
OT HanpsHKEHUs! Ha PE3UCTOPE U COMIPOTUBIIEHUS pe3ucTopa”

59 DJEeKTpUUECKOe CONPOTUBIICHHUE. Y AeTbHOE COPOTUBIICHHE

60 JlaboparopHast pabota "OmnpeserieHne yaeIbHOTO COMPOTHBIICHUS TPOBOIHUKA"

61 Pemienue 3a1a4 1o teme "DNEKTPUUECKOE COMPOTUBIICHUE. Y IEIbHOE COIIPOTHBIIEHHE"




62

Pemrenne 3agaud mo reme "3akon Oma"

63 [TocnenoBarenbHOE U NapajlIeIbHOE COEAMHEHUS IPOBOAHUKOB

64 Jlaboparopnas padota "IIpoBepka npaBuiia CI0KEHUS HAPSDKEHUN TIPU TIOCTIEI0BATEIBHOM 1
COCMHEHHH JABYX PE3UCTOPOB"

65 Pemenue 3anau no teme "llocnenoBarenbHoe U MapajieIbHOE COEAUHEHUSI IPOBOJHUKOB" 1

66 JIaboparopHas pabota "IIpoBepka npaBuiia A CUIIbI TOKA IPU HapaJljIeIbHOM COEAMHEHUH 1
pe3uctopon”

67 Pemenue 3a1a4 Ha mpuMeHeHue 3akoHa Oma it pa3Tu4YHOrO COCTUHEHNUS TIPOBOJHUKOB

68 O/IC 1 BHyTpeHHEe CONPOTUBIIEHUE NCTOYHHUKA TOKA. 3akoH OMa J1J1s MOJTHOU LIeTH

69 Pemenue 3anau no teme "D/1C, BHyTpeHHEE CONPOTUBIICHUE NCTOYHUKA TOKa. 3akoH Oma Jyist 1
noJiHou nenu"

70 JlaboparopHas padota "Onpenenenne 3/1C 1 BHyTpEHHETO CONIPOTUBIICHHSI HCTOYHHKA TOKA" 1

71 [TpaBuna Kupxroda 1

72 JlaboparopHas padota "IIpoBepka npaBun Kupxroda" 1

73 VYpoxk-uccienoanue "M3yueHne BOIbT-aMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB" 1

74 Pabora anekrpuyeckoro Toka. MOIMIHOCTh 3JIEKTPUUECKOTO TOKA 1

75 JlaGopatopHnas padota "OnpezneneHne padoThl ¥ MOIIHOCTHU 3JIEKTPUYECKOT0 TOKa" 1

76 3akon Jlxoynsa-Jlenna. [Totpedurenu anekTpuueckoro Toka. KopoTkoe 3ampikaHme 1

77 VYpoxk-koHpepenuus "OO0bsACHEHNE U IPUHLIUI ASHCTBHS JOMAIIHUX JIEKTPOHArpeBaTEIbHbIX 1
npubopos"”

78 [ToaroroBka Kk KOHTPOJLHOU paboTe 1Mo Teme "INeKTpUUYECKUe 3apsiibl. 3apsKEHHBIE TeNa U UX 1
B3auMoJeiCcTBUA. [I0CTOSAHHBIN 21EKTPUUECKUN TOK"

79 KonTponbHas padota no Teme "IiekTpuuecKue 3apsiabl. 3apsuKeHHbIE Tela U UX 1
B3auMOAeNCTBUSA. [I0CTOSIHHBIN 2IE€KTpUYECKUNA TOK"

80 [TocTostHHBIE MAarHUTBHI. MarHuTHOE T0J1€ 3eMJIM U €0 3HaYSHHE IS )KU3HU Ha 3emIie 1

81 VYpoxk-uccienoanue "M3yueHrne MarHUTHOTO TIOJIS IIOCTOSTHHBIX MAarHUTOB TIPU UX 00BhETUHEHUN 1

U pazfeneHuu. Busyanuzamus mosis MOCTOSTHHBIX MarHUTOB"




82 OmneiT DpcTena. MarHuTHOE ToJIe NIEKTPUIECKOTO TOKA 1
83 OmnbIT AMiiepa. MarHuTHOE TI0J1€ KaTyIIKU C TOKOM. [[puMEHEeHre 3JIeKTPOMAarHUTOB B TEXHHUKE 1
84 Cuiia AMriepa u onpejieiieHue e€ HapaBJIeHUs 1
85 Pemenue 3anau no reme "Cuita AMriepa u onpejieieHue e€ HanpaBieHus " 1
36 DJEeKTPOBUTATEINb TOCTOSIHHOTO TOKA. VCIob30BaHme AIeKTPOABUTaTeNeii B TEXHUIECKUX 1
YCTPOMCTBAX M Ha TPAHCIIOPTE
87 Bcepoccuiickas mpoBepouHas paboTa 1
88 Bcepoccuiickas nmpoBepouHas pabota 1
89 Jlaboparopuas padota "M3ydueHne ACHCTBHSI MATHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM" 1
90 Ypok-koHpepennus "[IpakTuueckoe npruMeHeHue dIEKTpoaBUrareneii” 1
91 Jlaboparopras padota "KoHCTpyrpoBaHUE U U3yUCHHE PAOOTHI DJICKTPOABHTATEIIS" 1
92 Jlaboparopnas padota "M3mepenue KIIJ] anekrponBuratenbHoil ycTaHOBKH'" 1
93 OmnsiTel Papanes. 3aKoH eKTpoMarHuTHOM nHAykiuu. [Ipasuno Jlenua 1
94 Ypok-uccienoanue "MccienoBaHie M3MEHEHHI 3HAYCHUS M HANIPABJICHUS MHTYKIIHOHHOTO 1
ToKa"
95 Pemenue 3ana4 no teme "3aKkoH ayeKTpoMarHuTHOW nHAYKIMHU. [IpaBuno Jlenna"
96 Onexrporereparop. CriocoObl MOTYyYSHHS HIIEKTPOIHEPTUN
97 Ypok-koHpepeHIHs "IIEKTPOCTAaHIINH Ha BO30OOHOBIISIEMBIX HCTOUHUKA dHEPTUU. [Ipobiemsr 1
9KOJIOTHH. TOMIUBHBIC AIEMEHTHI U AIEKTPOMOOMIH"
98 KonTponbHas padota "DneKTpoOMarHUTHBIE SIBICHUAS" 1
99 PaGora c Tekcramu o teme "TemnnoBbie siBICHUS" 1
100 Pabota c Tekctamu 1o Teme "DnekTpuueckue 3apsabl. 3apsHKEHHBIE Tella U UX B3auMoielicTBre" 1
101 Pab6ota ¢ Tekcramu o Teme "[1ocTOsIHHBIN IeKTprYecKuil TOK" 1
102 Pabora ¢ TekcTamu 1o Teme "MarHuTHBIC SIBICHUS U SJIEKTPOMAarHUTHAS WHAYKIHS" 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




9 KJIACC

Koan4uecTBO 4acoB

Ne n/m Tema ypoka
Bcero
1 Mexanunueckoe ABrxeHue. MarepuanbHas Touka. CriocoObl ONMCaHU MEXaHUUECKOTO JBHXKEHUS 1
2 Cuctema orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKECHUS 1
3 BekTopHbI€ BEIMUNHBI, ONIEPALIUU C BEKTOPaMH, IPOEKIIMU BEKTOPOB 1
4 Paaunyc-BekTop MaTepranbHON TOUKH, IEpEMEIEHUE Ha TNIOCKOCTH 1
3) PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1
6 Pemenue 3agau no reme "PaBHOMEpHOE MpsIMOJIMHEHHOE JBH)KEHUE" 1
7 HepaBHoMepHoe npsimosnHeiiHoe aBrkeHne. CpelHss 1 MTHOBEHHAs! CKOPOCTb Teja IpU 1
HEPAaBHOMEPHOM JBUKEHUU
3 JIaGoparopHas pabota "OnpeneneHue cpeiHeil CKOPOCTH CKOJIBKEHUS OpyCKa WK ABHXKEHHSI 1
apuKa o HaKJIOHHOM ITJIOCKOCTH"
9 PaBHOYyCKOpEHHOE NPAMOIMHENHOE IBUKEHHE. Y CKOPEHUE 1
10 CKopocTh paBHOYCKOPEHHOTO NpsIMOJIMHENHOTo nBMxkeHus. ['paduk ckopoctu 1
11 Pemenue 3ana4 no teme "CKOpOCTh PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JBUKCHUS" 1
12 [lepemenienue npu paBHOYCKOPEHHOM MPSIMOJIMHEIHOM JIBUKEHUU 1
13 JlaGopatopHnas padora "OnpezneneHne yCKOpeHus Teja Mpy paBHOYCKOPEHHOM JBH>KEHHUH I10 1
HAKJIOHHOM TIOCKOCTH"
14 Pemenue 3anau no teme "llepemenienure npu paBHOyCKOPEHHOM MPSIMOJIMHEMHOM ABM>KEHUN" 1
15 JlaGopatopHnas pabora "HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU NPH paBHOYCKOPEHHOM 1
JBMKEHUH 0€3 HayallbHOU CKOpOCTH"
16 I'paduueckas MHTEpIIpeTALUs YCKOPEHHSI, CKOPOCTH, TPOMAEHHOTO MYTH U MEepEMEIEeHUS [T 1
MPSIMOJIMHENHOTO JBU)KEHHUS
17 Pemenue 3amaud mo reme "I padudeckas uHTEpIIpETAINS YCKOPEHUSI, CKOPOCTH, MPOHIECHHOTO 1

MyTH U TIepEMEICHUS ISl TPSMOJIMHEHHOTO IBUKEHUS"




18 Yckopenue cBoboaHOr0 najgeHus. OneiTel [anmunes 1
19 Pemenue 3amau mo reme "YckopeHue cBOOOIHOTO MaaeHus" 1
20 JIBrokeHue Telna, OpOIEeHHOr0 O/ YTIIOM K TOPU30HTY 1
21 Pemenue 3anau o teme "J{BrxeHnue Tena, OpOMIEHHOTO MO YIJIOM K TOPU30HTY" 1
22 JlaGopaTopHas pabota "VccnenoBanue IBHKECHHS Tella, OPOIIIEHHOTO TOJT YTIIOM K TOPHU30HTY" 1
23 Pemenue 3anau o teme "JIBrxkeHue oz AeiCTBUEM YCKOPEHHs CBOOOIHOTO MageHus" 1
24 JIBrOKEHUE 110 OKPYKHOCTH 1
25 JInHelHas 1 yrioBas CKOPOCTh, IIEPHOJ M 4acTOTa 1
26 CKOpOCTb U YCKOpEHHE MPU JBMXKEHUH 110 OKPY>KHOCTH 1
27 Pemenue 3anau no teme "J[BukeHue o okpyxHoctu" 1
98 VYpoxk-koHpepenuus "Pacnio3HaBanue U npuOIMKEHHOE ONUCAHUE PA3IMYHBIX BUI0B 1
MEXaHUYECKOIO JBUKEHUA"
29 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1o Teme "MexaHnduecKoe ABMKEHHUE U CIIOCOObI €ro 1
onucaHus"
30 Kontponbhas padota nmo teme "MexaHnueckoe IBUKEHUE U CITOCOOBI ero onucaHus" 1
31 Ilepsslii 3akoH HptoTOHA. BekTop cuiibl 1
32 Bropoii 3akon HerotoHa. PaBHOelicTBYOIIAs criia 1
33 Tperuii 3akon Hetorona. Cynepnosunus cui 1
34 Cuna ynpyroctu. 3akoH ['yka 1
35 Pemenue 3anay no teme "Cuna ynpyrocru" 1
36 Jlaboparopnas padota "HccienoBanue 3aBUCUMOCTH CHIIbI YIPYTOCTH, BOSHUKAIOLIEH B 1
MpYXXHUHE, OT CTENEHH AehopMaluy MPYKUHbI"
37 Cuna tpenus. KoagduumeHt tpenuns
38 JlaGopatopHnas pabota "Onpeznenenue ko3pPuineHTa TpeHus: CKoIbKeHUs"
39 JlabopaTtopHas pabota "VccienoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHHUS OT CHITBI 1

HOPMAaJIBHOTO JTaBJIEHUA"




40

JIBrKeHUE Tel 0 OKPYKHOCTH IIOJ JEMCTBUEM HECKOJIBKUX CHJI

41 3axon bepHymiu u noasEMHas cuiia Kpblia
42 Ypok-koHpepenus "CoBpeMEeHHBIE JIeTaTeNbHBIC aIapaThl, CyAa Ha MOIBOAHBIX KPBUIBSX, 1
AHTHKPBLIO HA CKOPOCTHBIX aBTOMOOWIISIX. J[BHKeHUE moe3/1a Ha MarHUTHON Mo tymke"
43 Cuna Ts5KeCTH M 3aKOH BCEMUPHOTO TATOTEHUS 1
44 JIBu>KeHMe TeJ BOKPYT TPaBUTAIMOHHOTO IIeHTpa. [lepBas kocMuueckast CKOpOCTh 1
45 HesecomocTs 1 nneperpysku 1
46 PaBHOBecue MaTepuabHON TOYKU. AOCOTIOTHO TBEPIOE TEIO 1
47 MowmenT cuinsl. IIpaBuino MOMEHTOB 1
48 VYpok-uccnenosanue "OnpeneneHne HEHTPA TSKECTH pa3IUUHbIX Ten" 1
49 Nmnynsc Tena. U3menenne umiynsca. MiMmyisce cuisl. YIIpyroe 1 HEYNpyroe B3auMoIeCTBUE 1
50 3aKOHbI U3MEHEHHUS U COXPAaHEHUSI UMITYJIbCa 1
o1 PeakTuBHOE nBUXKEHUE 1
52 Pewrenue 3amau no teme "3akoH coxpaHeHuUs: UMITyJibca. PeakTuBHOE JBUKEHUE" 1
53 Mexanunueckasi paboTa U MOIITHOCTb 1
54 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 1
55 JlaGopatopHnas pabota "OnpezneneHne padoThl CHIIbI TPEHUS P PABHOMEPHOM JIBH)KEHUH Tela 1
10 TOPU30HTAJILHON TTOBEPXHOCTH"
56 CBs13b SHEprun U paboThHI 1
57 JlaGopatopHnas pabora "OnpezaeneHne padoThl CHIIBI YIPYTOCTH MPH MOABEME TPy3a € 1
MCIOJIb30BAaHNEM HEMOBM)KHOTO U TIOJBMXKHOTO OJIOKOB"
58 [TorenmnmansHast SHEPTHUS 1
59 Kunernueckas sneprus. Teopema 0 KHHETHUECKON YHEPTUU 1
60 3aKOH U3MEHEHHUS U COXPAHEHUs] MEXaHUYEeCKON SHEPTuu 1
61 Pemenue 3anay no Teme "3aKOHBI U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON SHeprun"” 1
62 ITonroToBka Kk KOHTPOJIBHON paboTe 1o Teme "B3anmoseiicTBue Ten. 3aKOHbI COXpaHEeHUs " 1




63 KonTponbnas pabota o Teme "B3aumoeiicTBre Ten. 3aKOHbI COXpaHCHHS " 1

64 KonebartenbHoe apmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHHil: IEpHO/I, 4acToTa, 1
aMILTUTYAa

65 MareMaTuueckuil ¥ py>XKMHHBIA MasTHUKA. JlabopaTopHas pabora "VccienoBanue 3aBUCUMOCTH 1
nepuo/a KojiebaHui rpy3a Ha HUTH OT JIJTMHBI HUTH"

66 JlaGopatopunas padora "HccnenoBanue 3aBUCUMOCTH MEPHOIa KOJICOAHUH PYKUHHOTO 1
MasTHHKA OT Macchl rpy3a”

67 I"apmoHnueckue Koyie0aHus 1

68 Jlaboparopuas padota "V3mMepeHne YCKOpEHUs CBOOOTHOTO MacHUS " 1

69 3aryxaromue Konedanusi. Beinyxennsie koiaebanus. Pesonanc 1

70 [IpeBpanieHue 3HEPruy MpH KOJIeOATETLHOM JIBHKCHUH 1

71 Ypok-uccienoranue "IIpoBepka HE3aBUCUMOCTH IMEPHOIa KOJICOAHMIA TPy3a, TIOIBEIICHHOTO K 1
JIEHTE, OT Macchl rpy3a”

72 MexaHuuyecKre BOJIHBI: MPOJIOJIbHBIE U MTOTIEPEUHbBIE 1

73 CaolicTBa MEXaHUYECKUX BOJIH. JlJIMHA BOJIHBI U CKOPOCTH €€ paclpoCTpaHEHUs 1

74 VYpoxk-uccaenoanue "Habmoaenne nHTeppepeHnu 1 Jupakiiuy BOJIH Ha TOBEPXHOCTH BOABI" 1

75 Ypok-koHpepenius "MexaHndeckue BOJHBI B TBEpoM Tere. CelicMuieckre BOTHBI" 1

76 3Byk. Pacnipoctpanenue u oTpaxkxeHHe 3ByKa 1

77 Pemenue 3amau mo reme "3ByK" 1

78 VYpoxk-ucciaenoBanue "IKCIEpUMEHTAIBHOE ONPeIeIEHUE TPAHUL] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX 1
KoseOaHuit"

79 I'poMKOCTb 3BYyKa M BbICOTA TOHA. AKYCTUYECKUN PE30HAHC.

80 VYpok-uccnenosanue "Habmronenue u o0bsICHEHHE aKyCTUYECKOTO pe3oHaHca"

81 Nudpassyk u ynprpa3Byk. Kondepenmus "Hcmnonb3oBanue yapTpa3ByKa B COBPEMEHHBIX 1
TEXHOJIOTUsX"

82 DNEeKTPOMarHUTHOE TI0JI€ U DJIEKTPOMArHUTHBIE BOJTHBI

83 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH




Ypok-koHpepenmus "[lkana 3eKTpOMarHUTHBIX BOJTH. VCMob30BaHNE IIEKTPOMATHUTHBIX

84 BOJIH 111 COTOBOI cBA3U. Paguonokanusa. Kocmuueckast cBsa3p " !

85 Pewrenue 3ama4 Ha onpeeneHue 4acToThl U JUIMHBI 3JIEKTPOMArHUTHON BOJIHBI 1

86 DnekTpoMarHuTHas nmpupozaa ceeta. CKOpocTh CBETa 1

87 BounHoBble cBoiicTBa cBeTa: nHTEphEepeHIus 1 qudpaKius 1

88 JlydyeBast MOJieNb CBETA M TeoMeTpudeckas onTuka. FictouHuku cBeta 1

89 [IpsmonuHeitHOe pacnpocTpaneHue cBera. 3atmeHus Connna u JIyHb1 1

90 3akoH oTpaxeHus cBera. [lnockoe 3epkano 1

91 [Toctpoenue nzodpaxeHuil, copMUPOBAHHBIX 3EPKATIOM 1

92 [Ipenomiienue cBeta. 3aKoH npenomieHus cera. [lomHoe oTpakeHue cBeTa. 1

93 JlaGopatopnas padora "HccnenoBanue 3aBUCUMOCTH yTJiIa MPEIOMIICHHUS OT YIJIa A CHHS 1
CBETOBOTO JIy4ya Ha TPAHUIIE «BO3IYX-CTEKIO»"

94 VYpok-uccnenoBanue "AHanu3 U 00bICHEHUE ONTUYECKOIO MUpaxka" 1

05 Ypok-koupepennus "Mcnoap30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHUS: CBETOBO/IBL, 1
ONTUKOBOJIOKOHHASI CBSI3b"

96 JIuH3a, X0/ JTydel B TUH3E

97 ®dopmysa TOHKOH JINH3bI

98 JlabopaTtopHas pabota "Onpenenenre HOKYCHOTO PaCCTOSTHUS U ONITUYECKON CHITBI COOMPArOIICH 1
JUH3BI"

99 [Tonmy4yenne n300paXkeHU € MOMOIIBbIO COOMPAIOLIEH U paccenBarOLIeH THUH3 1

100 VYpok-koHpepenus "IIpuHumn aeicTBUs ONTHYECKUX TPUOOPOB (MUKPOCKOI, TEIECKOIL, 1
¢dotoamnmapar)"

101 I'na3 kak ontuyeckas cucreMa. ban3opykocTh U AalbHO30PKOCTh 1

102 Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. Clio)keHUE CIIEKTPaIbHBIX I[BETOB. 1
Hucnepcus ceera

103 VYpok-nipaktukym "HabitoieHne u 00bsICHEHHE OTBITOB 10 Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP. 1

[Tonydenue 6enoro 1BeTa MpH CI0KEHUU 1IBETOB"




104 Omnsitel Pe3epdopaa u rutanerapHas Mojieb aToMa 1

105 [Toctynater bopa. Moaens atroma bopa. cmyckanue u morjionieHue CBeTa aTOMOM. 1

106 KBantsl. JIuneiuarbie criekTpsl 1

107 VYpoxk-npaktukyM "HabioieHre CIUIOMIHBIX U JIMHEHYATBIX CIIEKTPOB M3IIyYSHHS U UCITyCKaHHUA" 1

yM y4 Y

108 PannoaktuBHOCTH. Anb(a-, 6eTa- 1 raMMa-u3TydeHUs 1

109 Crtpoenue aToMHOTO siipa. HykioHHAst MOJIeTh aTOMHOTO sijipa 1

110 PannoaktuBHBIC IpeBparnieHus. M3oTomnsl 1

111 [lepuona nmonypacnana 1

112 Ypok-koHpepennus "JleiicTBre painOaKTUBHBIX U3TYyYCHHUI HA KUBbIE OPTraHU3MBI. 3aIlIUTa OT 1
PaaNOAKTUBHOIO U3JIy4eHUs"

113 SnepHble peaku. 3aKOHbI COXPAHEHUS 3apSAJ0BOI0 U MAaCCOBOTO YHUCEN 1

114 DHeprus CBA3U aTOMHBIX siep. CBs3b MacChl U SHEPTUU 1

115 Pemenue 3anay no teme "SnepHble peakuny. JHeprus cBA3u" 1

116 Peakuuu cunrtesa u nenenus saep. Mcrounnku snepruu ConHIa 1 3BE31 1

117 VYpoxk-koHpepenuus "SnepHas sHepreTuka. IKoJI0rHyeckre Npoodaemsl sIepHOI SHepreTuku" 1

118 [ToaroroBka k KOHTPOILHOM padoTe Mo Teme "KoseGanus u BoaHbl. CBETOBBIC 1 KBAHTOBHIE 1
SIBJICHUS "

119 KontponbHas padora o teme "Koneb6anus u BoiaHbl. CBETOBbIE U KBAHTOBBIE SIBJICHUS"

120 Pemenue pacuetHbix 1o Teme "MexaHuueckoe 1BUKeHue"

121 Pemienue pacueTHbIX M KaueCTBEHHBIX 3ajay 1o Teme "B3aumoneiictsue ten"

122 Pemrenne pacueTHBIX U KaUE€CTBEHHBIX 3a71a4 10 TeMe "3aKOHBI COXpaHEHHsI YHEPTHU U 1
uMmIyisca'

123 JlaGopaTopuble paboThI 1o Teme "MexaHuyeckoe ABHKeHHe" 1

124 JlaGopatopusle paboTsl 1o Teme "B3aumoneiictsue Ten" 1

125 JIaGoparopHbie paboThl 1o TeMe "[IpocThie MexaHU3MBbI" 1

126 Perienue pacueTHBIX M Kaue€CTBEHHBIX 3a7a4 1o TeMe "TernsoBble mporecch” 1




127 Pemenue pacueTHBIX U KaUECTBEHHBIX 3314 110 TeMe "BrakHOoCTh" 1
128 Pemenue pacueTHpIX M KadecTBEHHBIX 3a1a4 1o Teme "KIIJl remoBbix nBurareneit” 1
129 Pemenue pacueTHBIX U KaUECTBEHHBIX 3314 110 TeME "3aKOHBI IOCTOSHHOI'O TOKa" 1
130 Pemenue pacueTHbIX U KauecTBEHHBIX 3a1a4 110 TeMe "KII/[ anexTpoycraHoBok" 1
131 JlaGopaTopHblie paboThI 10 TeMe "3aKOHBI TOCTOSTHHOT'O TOKa" 1
132 JlaGopatopubie paboTsl 1o Teme "CBeToBbIC SBICHHS" 1
133 Pabota ¢ Tekctamu 1o Teme "3aKOHBI COXpaHEHHS B MEXaHHUKE" 1
134 Pabora ¢ Texkcramu o Teme "Konebanus u BoaHbI" 1
135 PaGora c Tekctamu 1o reme "CBeToBbIC SIBICHUS" 1
136 Pabora ¢ Texcramu o Teme "KBanroBas u sipepHas ¢puzuka” 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

HCIIOJIb30BaTh U3YYCHHBIC ITIOHATUS

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (l)I/ISI/ILIeCKOG SABJICHUC

1.3

pacno3HaBaThb  IPOSIBJIEHWE  M3YYEHHBIX  (PU3WYECKUX  SBICHUM B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
TOM MEpPEBOJUTH MPAKTUYECKYIO 3a7adyy B YyueOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKUX SBICHUN

1.4

OIMCHIBATh M3yYCHHBIC CBOWMCTBA Tel U (PU3NYECKHUE SBICHUS, UCIOIB3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM [PaBWIbHO  TPAKTOBATh
(Gu3NYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYUH, UX 0003HAUYEHHUS U €IUHUIIBI
¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYIbI, CBSA3BIBAIOIINE JaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BeIMYUMHAMHU, CTPOMTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3WYECKUE SBIEHUS U TIPOIECCHI,
WCTONB3ysl  M3YYEHHBIE 3aKOHbI, TMPU OTOM J1aBaTh  CJIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA U 3aMCHIBATH €T0 MATEMATUYECKOE BBIPAKEHUE

1.6

O0BICHATH (PU3NYECKHE SABJICHUS, IPOLIECCHl U CBOICTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTYalil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrHYeCcKUX
miaroB ¢ omnopod Ha 1 — 2 W3y4eHHBIX CBOICTBa (DU3MUECKUX SIBICHUH,
bu3nyecKuX 3aKOHa WU 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3amaud B 1 — 2 [elcTBUSA, UCHOJB3YS 3aKOHBI U
dbopMysbl, CBsA3bIBatONMe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3ajlaud 3allMChIBaTh KPaTKOE YCJIOBUE, MOJCTAaBIATH (hU3MUECKHE
BEJIMYMHBI B (OPMYNIbI M TPOBOAUTH Pacu€Thl, HAXOJUTh CIPABOYHbIE
JaHHble, HEOOXOJUMBIE ISl peUIeHHs 3ajad, OIEHUBAaTh PEaTMCTUYHOCTh
MOJYYEHHOM (hPU3NYECKON BETUUHUHBI

1.8

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO pEIIUTh MpH MOMOIIU
(bu3NYECKUX METOOB, B ONMUCAHUM HCCIEA0BAaHUS BBACIATH IPOBEPSIEMOE
MPEeNoNIoKeHNEe (TUIOTE3Y), pa3inyaTh U HHTEPIPETHPOBATH MOTYYEHHBII
pe3ysbTaT, HaXOOUTh OMIMOKH B XOJE OMbITa, JEJaTh BBIBOJLI IO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOJIUTH OTIBITHI 10 HAOIIOCHUIO (PU3MUYCCKUX SABICHUHN WM QUIUUECKIX
CBOMCTB Tel: (HOPMYJIHPOBATH IMPOBEPSICMbIC IPEANOIOKCHUS, COOUPAThH
YCTAHOBKY M3 MPEUIOKEHHOr0 000pYIOBaHHUs, 3alMCHIBATh XOJ OIbITA M
(GhopMyITUPOBATH BHIBOIBI

BBIIIOJIHATh IPSAMBbIE H3MEPEHUS C UCIOJIb30BAaHHUEM aHAJIOTOBBIX MU
IUQGPOBBIX MPUOOPOB, 3alUCBIBATh IIOKa3aHUs MPHOOPOB € Y4ETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOAUTH HCCIIEAOBAHNE 3aBUCUMOCTU OAHOW (PU3UUECKON BEIMYMHBI OT
JpYyroi ¢ MCHOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, Y4YacTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro  HcCCleloBaHusl, coOuparb YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUs, CIIeAys MpPeIoKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJC
MPEIUIOKEHHBIX TAa0MHIl W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTam
M CCJIEIOBAHMUS

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (DU3MYECKMX BEIMYUH, CIEAys
NPEUIOKEHHOM MHCTPYKLUM: HpPU BBIIOJHEHUHM W3MEpPEHHH CcoOHpaTh
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY UM  BBIYMCIISITH 3HAYE€HUE HCKOMOU
BEJINYUHBI

co0IroAaTh MpaBujia TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1ad0paToOpHBIM
o0opynoBaHruEM

yKa3bIBaTh TPUHIMIBI JEHCTBUS MPUOOPOB M TEXHHYECKHX YCTPOWCTB,
XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  M3y4EHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C MOMOILBIO UX OMHUCAHUS, UCHONb3Yys 3HAHHS O
CBOWCTBaX (PM3NYECKHUX SIBIEHUN M HEOOXOIUMBbIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

NPUBOANUTh  TNPUMEpPHl  (HAaXOAWTh  HWH(OpPMAIMIO O  MpHUMEpax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (PU3NYECKMX 3HAHUM B MOBCEIHEBHOM
KHU3HU Ui oOecriedeHus: 0e30MacHOCTH NpU OOpalleHuu ¢ npubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 37J0POBbs M COOIIOIEHUS] HOPM
HKOJIOTHUECKOTO MOBEJIEHHS B OKPY’KaloLIeH cperie

OCYIIECTBIISATh OTOOp MCTOYHMKOB HHGopManuu B cetd HHTepHeT B
COOTBETCTBUH C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS
3HAaHMMW W TNYTEM CpaBHEHMS pa3IMYHBIX HMCTOYHHKOB  BBIICIATH
uHPOpPMaLIMIO, KOTOpasi SBISETCS NPOTUBOPEUMBOHMIM MOXKET OBITH
HEJOCTOBEPHOMN

UCIIOJIb30BaTh IMPH BBIMOJIHEHUH YYEOHBIX 3a/JlaHUil Hay4HOMOIYJSPHYIO
JUTEpaTypy (PU3MUYECKOTO COJEepkKaHUS, CIIPAaBOYHBIE MAaTEPUANIbI, PECYPChI
cetu HMHrepHer, Bnaaerb NpuU€MaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHON 3HAKOBOM CUCTEMBI B JIPYT'YIO

1.18

co3laBaTh COOCTBEHHbIE KpAaTKHE NMUChbMEHHbIE U YCTHBIE COOOLIEHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpPMAIMH (PU3NYECKOrO COAEPKAHUS, B TOM




qrclie MyOJIMYHO JeNaTh KPaTKUe COOOMICHUS O pe3yIbTaTax MPOEKTOB WU
y4eOHBIX MCCIEOBAHUM, MPHU ITOM TPAaMOTHO HCIIOJIb30BaTh H3y4YEHHBIN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYIICHUE
Mpe3eHTaluei

1.19

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

OpY BBIOJHEHUH YYeOHBIX IPOEKTOB U HCCICIOBAHUN PpaCHpEeaessTh
00s3aHHOCTU B TpyYIIIE B COOTBETCTBUM C IIOCTABJIECHHBIMU 3ajavyaMu,
CIEIUTh 3a BBIIOJIHEHUWEM IUIAaHA JIEHCTBUM, aJEeKBaTHO OLICHUBATH
COOCTBEHHBI  BKJIaJ B  JEATEIBHOCTh  IPYIIbl,  BBICTPAaUBaTh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHHE OKPYXKAIOIINX

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTaThbl 0CBOCHU S OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O oﬁmero 06pa30Bal—[I/lﬂ

HCIIOJB30BaTh MMOHATHA

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIINUX JaHHOC (l)I/ISI/ILIeCKOG SABJICHUC

1.3

pacno3HaBaTh  IPOSIBJIEHWE  M3YYEHHBIX  (PU3WYECKUX  SBICHUM B
OKpYXXarollleM MHUpE, B TOM uucie (U3MUECKUEe SBICHUS B IPUPOJE, NpU
9TOM TEpPEBOJUTh MPAKTUYECKYI0 3a7adyy B Yy4eOHyI0, BBIIEIATh
CYIIECTBEHHBbIE CBOMCTBA (IMPU3HAKN) (PU3HUECKUX SBICHUHN

1.4

ONMCHIBATh M3YyYEHHBIE CBOICTBa Tel U (PU3MYECKHE SBICHUS, HCIIONb3YA
¢usznuyeckue  BENWYMHBI, TPU  ONUCAHUM MPAaBWIBHO  TPAaKTOBaTh
(¢u3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIMYMH, O00O3HAUYEHUS MU €IUHUIIBI
¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BeIMYUMHAMHU, CTPOMTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3NUECKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBIECHUS U TPOIECCHI,
WCTONB3ysl  M3YYEHHBIE 3aKOHbI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(GOpMYITHUPOBKY 3aKOHA U 3aMKMCHIBATh €T0 MATEMATHIECKOE BBIPAKEHNE

1.6

OOBSACHATh (PU3MYECKUE MPOLIECChl U CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallui NpPaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYeCcKuX
niaroB ¢ momompbio 1 — 2 u3yuyeHHBIX CBOMCTBA (PU3MYECKUX SBIICHUH,
bu3nYeCcKuX 3aKOHa WU 3aKOHOMEPHOCTHU

1.7

pemath pacy€THbIE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YS 3aKOHBI U
dbopMysbl, CBA3bIBatONMe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIOBHUS 3aJayM 3alKChIBaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK
JAHHBIX JJI8  pEIIeHWs 3aJa4yd, BHIOMpPATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble il €€ pelleHHs, NPOBOAUTH pACUYEThl M CpPaBHUBATH




MOJIY4YCHHOC 3HAUCHUC (1)I/ISPI‘I€CKOI>’I BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6HCMBI, KOTOPBIE MOXHO PpCIINTh IIPU ITOMOIIU
q)HBI/I‘-IeCKI/IX MCTOOOB, HCIOJIB3yd OIMCAHUC HUCCICAOBAHUA, BBIACIIATH
IMPOBEPACMOC IMPCAIOJIOXKCHUC, OLICHUBATbL MPAaBHUIBHOCTH  IMOPAJAKa
IMPOBCACHUA UCCIICA0OBaHNMA, ACJIaTh BBIBOABI

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYCCKUX SBICHUH WIN (PU3HUYCCKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEAMOIOKEHHS, COOUPAThH
YCTAHOBKY W3 MPEIIOKEHHOTO 00OPYJOBaHUs, OMUCHIBATH XOJ OIBITA W
(GhopMyITUPOBATH BHIBOIBI

BBITIOJIHSITh MPSIMbIE U3MEPEHHUSI C UCIIOIHb30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (PU3MYECKUX BEIIMYWH, CPABHUBATH PE3YJIbTAThl U3MEPECHHUM C
yu€TOM 3a/1aHHOI a0COIFOTHOM MOTPEITHOCTH

IPOBOJNTH MCCIIECAOBAaHUE 3aBUCHMOCTH OJHOM (pM3MYECKOH BEIUYMHBI OT
JIpYyrol ¢  UCIOJNB30BaHMEM  TNPSAMBIX  U3MEPEHHUIl:  IUIAHUPOBAThH
Uccie0BaHue, COOMpaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIEAys
NpeAoKeHHOMY — IUIaHy,  (UKCHpOBaTh  pe3ynbTaTbl  HOJXYYEHHOM
3aBUCHMOCTH B BHJIE TaOIUIl ¥ TpaduKOB, JeNaTh BBIBOJBI 110 PE3yJIbTaTaM
UCCIICTOBAHMS

IPOBO/IUTh KOCBEHHBIE W3MEPEHHS (HU3MYECKUX BEIMYWH: IUIAHHPOBAThH
U3MEpEeHUs, COOMpaTh  HKCHEPHUMEHTAIBHYIO  YCTaHOBKY,  CIEIys
NpeI0KEHHON HHCTPYKIIUH, ¥ BEIYUCIISTH 3HAUYCHUE BETMYMHEI

coOiroaaTh MpaBuja TEXHUKUA O€30MacHOCTH Mpu padoTe ¢ J1abopaTOPHBIM
o0opynoBaHruEeM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JIEHCTBUS  HU3YYEHHBIX MpPUOOpPOB U
TEXHUUYECKHUX YCTPOMCTB C OMOpPOM Ha WX OMMCAHUSA, UCIIONb3Yys 3HAHUS O
cBOMicTBax  (IM3MUECKHMX SIBICHUH U  HEOOXOoAMMBbIE  (PU3NUYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIBHBIC
HpI/I60pBI mo cxeéMaM H CXCMATHYHBIM PUCYHKaM, COCTaBJISATh CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCIENOBAaTeIbHBIM W NapaluieIbHbIM
COEITMHEHUEM JJIEMEHTOB, pa3jnyasi YCJIOBHbIE O0O3HAYEHHS 3JIEMEHTOB
SIIEKTPUYECKUX LIeTIEH

1.16

OPUBOANUTH  NpUMEpbl  (HAXOAMTh  HMH(OpMaAIMIO O  NpUMepax)
MPAKTUYECKOTO MCIONb30BaHUs (U3NYECKUX 3HAHUW B IOBCEIHEBHOM
KU3HU 11 ofOecriedeHus 0e30MacHOCTH MpU OOpalleHUH ¢ mpudopaMu U
TEXHUYECKUMHU yCTPOWCTBAMH, COXPAaHEHUS 370POBbsSI U COOTIOACHUSI HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKaIOLIeH cpejie

1.17

1.18

OCYIIECTBIISATh MOUCK HH(pOpMaNUU (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUMXCS 3HAHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIACNATh UH(OPMAIIHIO, KOTOpas SBIISETCS
MIPOTUBOPEUNBON UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IPU BBINIOJIHCHUN y‘-IC6HBIX 3aJlaHui HayYYHO-TIOIMYJISIPHYTO




JIUTEpaTypy (PU3MUYECKOTO COACpPKAHUSA, CIIPABOYHBIC MAaTEPUAIIbI, PECYPChHI
cetu HMHurepHer; Biagerb NpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IMCHMEHHBIC M KPAaTKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO
COJICpKaHUs, B TOM YHCJIC MyOJIMYHO MPEACTABISATh PE3yJIbTaThl MPOCKTHOM
WK UCCIICIOBATEIBCKOM JAEATEIbHOCTH, IPU STOM I'PAMOTHO HMCIOJIb30BaTh
U3yJYCHHBIH MOHATHHHBIA ammapar Kypca (GHU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OpU BBHINOJIHEHHH YUYEOHBIX NPOEKTOB U HCCIEJOBAHUN (PU3UUECKUX
IIPOLIECCOB  paclpeAcisaTh OO0S3aHHOCTM B TpYIIlE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33Jla4aMHM, CJIECIUTh 32 BBIIOJIHEHUEM IUIaHA ACUCTBHU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIAJ B
JESATEIIBHOCTD I'PYIIBI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3aWMOJEHCTBHE,
IPOSIBIISAS TOTOBHOCTD Pa3peliaTh KOH(IMKTbI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

IIpoBepsiemble npeaMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

1.6

pa3nuyaTh SBJICHHS MO OMUCAHHWIO UX XapPaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE

pacrio3HaBaTh  INpOSBICHHE M3Y4YEHHBIX  (puU3MuyecKkuX  sSBIEHUA B
OKpY’KalollleM MHUpe, B TOM 4uciie (U3UYECKue SIBICHUS B MPHUPOJE, MPH
TOM TEpPEBOJUTh MPAKTUYECKYI0 3a7adyy B Yy4eOHyI0, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUIN

OIKCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3UYECKHE SBJICHUS, MCIIOJB3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONHMCAHUU NPAaBWIBHO  TPAKTOBATh
¢u3nUecKuil CMBICT HCIIOJIB3YEMbIX BEIHYMH, OOO3HAYEHHUS WU EIUHMIIBI
¢u3NYeCKuX BEIMYMH, HAXOOUTh (OPMYIbI, CBS3BIBAIOLINE JaHHYIO
¢u3NYeCKyl0 BEIUWYMHY C JPYTUMHU BEJIUYUHAMH, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYUH

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SBICHUS H TPOIECCHI,
WCIIOJb3Ysl  U3YYEHHBIE 3aKOHbI, IpA OTOM J1aBaTb  CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U 3aMKMCHIBATh €T0 MATEMATUIECKOE BBIPAKEHNE

O0OBACHATH (I)I/I3I/I‘-ICCKI/IC mponeccol u CBOMCTBaA TCJI, B TOM 4YHUCIC U B

KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BLIABJIATH
MPUIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicHEeHHE U3 2 — 3 JTOTHYECKUX




[IaroB C TOMOIIBIO 2 — 3 HW3yYEHHBIX CBOMCTBA (PU3NYCCKUX SIBICHUH,
(bU3HYEeCKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3amaud (OmUparouIMecs Ha cucteMy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJlM3a YCJIOBMS 3a/ayd 3allHUChIBaThb KpPaTKOE
YCIIOBHE, BBISBJIATH HEAOCTAIOUINE WIM W30BITOYHBIE TaHHBIC, BHIOMPATH
3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE JJIsl PELICHUs], IPOBOJUTH PACUEThl U
OLIEHUBAThb  PEAIMCTUYHOCTh  IIOJIYYCHHOTO  3HAYeHHUA  (PU3UUECKOU
BEJIMYUHBI

1.8

pacrio3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXHO pELIMTh MpPHU MOMOIIU
($U3UUECKUX METOJIOB, HCIOJIB3Yysl OINUCAHUE WCCIEIOBAHUS, BBLICIATH
IpoBEpsEMOE  NPEINOJ0KEHNWEe, OLEHMBATh IMPAaBWIBHOCTh  MOpsSAKA
IOPOBEIECHUSI  UCCIIEAOBAaHMs,  J€laTh  BBIBOJBL,  HMHTEPIPETUPOBATH
pe3yibTaThl HAOIIOAEHUH U ONBITOB

1.9

IMPOBOAUTDH OIIBITHI 11O Ha6JIIOl[€HI/IIO (1)I/I3I/I‘-ICCKI/IX SIBIICHUH WIIN (1)I/I3I/I‘-I€CKI/IX
CBOMCTB TeJl: CAMOCTOATEIbHO COOMpATh YCTAHOBKY W3 H30BITOUHOTO
Habopa 00opynOBaHMs, ONUCHIBATH XOJ OIBITAa W €ro pe3ysbTaThl,
(bopMynHpOBaTh BHIBO/IBI

1.10

POBOJUTHh NPU HEOOXOAMMOCTH CEPHI0 NPSMBIX HW3MEPEHUH, ONpeness
CpedHee 3HAYCHHE W3MEpsieMOil BenW4YMHBI ((POKYCHOE paccTosHUE
coOuparonield  JUH3BI), OOOCHOBBIBAaTH BBIOOp CIOCO0a H3MEpPEHHS
(M3MepuTeNHHOTO MpUOopa)

1.11

IPOBOAMTH  HUCCIIEJJOBAHME 3aBUCUMOCTEH (U3MYECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX H3MEpPEHUIl: IJIaHUPOBaTh HCCIEA0BaHUE,
CaMOCTOSITEIbHO ~ COOMpaTh  YCTAHOBKY, (DUKCHUPOBaTh  pe3yIbTaThl
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoOB, JeNaTh BHIBOJIBI IO PE3YyJIbTaTaM UCCIIEJOBAHUS

1.12

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYHH: ITIAHUPOBATH
HN3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIIIOJHATH
HU3MCPCHUA, CICAYyA npennomeHHoﬁ UHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U AHAJIM3UPOBATH IMOJIYYCHHBIC PE3YJIBTATHI C y‘léTOM 33.].'[21HHOI>1
MOTrpeIIHOCTHU I/I3MepeHI/II71

1.13

1.14

1.15

coOnroaaTh MpaBujla TEXHUKH 0€30MacHOCTH MpHu paboTe ¢ 1abopaToOpHBIM
0obopyoBaHuEM

pa3ianyaTh OCHOBHBIE TMPU3HAKH M3YyYEHHBIX (U3UYECKUX MOJIEINIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUCYHBIH HCTOYHHK
CBeTa, JIy4, TOHKas JINH3a, [JIaHeTapHasi MOJIeNIb aToMa, HyKJIOHHasi MOJIEb
aTOMHOTO siipa

XapakTepu3oBaTh MPUHLUMBI  JEHCTBHS  W3yYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOIl HA MX OMMCAHMS, MCIOJIb3ys 3HAHUA O
cBOWcTBaX  (U3MYECKUX SBJICHUH M  HeoOXomumble  (pusnueckue
3aKOHOMEPHOCTHU




1.16

HCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTETHHBIX MPUOOPOB U TEXHOJIIOTUYECKUX MPOIECCOB MPHU
pelieHnr  y4eOHO-TIPaKTHYECKUX  3a/ay, ONTHUYECKHE CXeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie U coduparouieit TuH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIIONBb30BaHUS (U3MUYECKUX 3HAHUH B TIOBCEIHEBHOM
JKU3HHU I oOecriedeHust 0€30MMacHOCTH MPpU OOpalieHuH ¢ MpuOopamMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 37I0POBbsI M COOIOICHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpelie

1.18

OCYILECTBIIAATh TMOMCK HWHGpOpMANMUU (QHU3HUECKOTO COACpPKAHUS B CETH
WuTepHer, camMoCcTOATENbHO (POPMYTUpPYsT MOMCKOBBIA 3alpoCc, HAXOIHUTh
IOYTU OHpEeNeHHs] TOCTOBEPHOCTH IOJIyYeHHONM MH(OpMalUM Ha OCHOBE
UMEIOIIMXCS 3HAHUU U JTOIOJIHUTEIIBHBIX HICTOYHUKOB

1.19

UCTIOJIB30BaTh IMPH BBIOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (PU3MUECKOro COAEpKaHMs, CIIPAaBOYHBIE MAaTEPHAIbI, PECYPCHI
cetu HMHrepHer; Biagerb NpUEMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO371aBaTh COOCTBEHHBIEC TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UYECKOTO COJCpIKAHUS,
nyOJUYHO TIPEACTABIIATh PE3YyJIbTaThl MPOCKTHON WM MCCIIEIOBATEIbCKON
JIEATEIIbHOCTH, ITPX 3TOM I'PAMOTHO HCIIOJb30BaTh U3YYEHHbIN MOHSITUHHBIN
anmapar Hu3y4aeMoro pasziena (QU3MKH U CONPOBOXIATh BBICTYIIJICHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAuTOPUN CBEPCTHUKOB

1.21

MpPU  BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB U HCCICIOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OO0S3aHHOCTM B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ[a4aMH, CIEAUTh 32 BHITIOJIHEHUEM IUIaHa JIEHCTBUU U
KOpPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHHBaTh COOCTBEHHBIH BKIAJ B
NEeSTENIbHOCTh TPYIMIbI, BBICTPAUBaTh KOMMYHHKAaTUBHOE B3aMMOJCHCTBHE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTb KOHPIUKTHI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

®usuka — Hayka o npupoje. SBinenus npupoabl. Ouznueckue

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

1.1 SIBJICHUA: MEXaHUYCCKHUEC, TCIIJIOBBIC, OJICKTPHUICCKHUE,
MAarauTHBIC, CBETOBLIC, 3BYKOBBIC

dusnueckue BETUYMHBL V3MepeHHe (U3HYECKHX BEINYHH.
1.2 duznueckue puOOpHI. [TorpemuocTs U3MEPEHUM.
MexayHapoiHasi cucTeMa €JMHUIL

EcrecTBeHHOHayuyHBId ~ METOA  TO3HaHMS:  HaOJIIOJCHHE,
IIOCTAHOBKA HAy4YHOT'O BOIIPOCA, BBIIABH)KCHUE T'MIOTES,

! 13 SKCIIEPUMEHT [0  IPOBEPKE  TUIOTE3,  OOBSICHEHHE
HaOJII0/1TaeMOT0 SBICHUS
14 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuyeckue paboTHI:
##HPar###113mMepeHne paccToSHUH.
15 ##HPar###113mepenrie 00bEMa KHUJIKOCTU U TBEPIOTO TeA.

##HPar###Onpenenenue pa3MepoB MajbIX Tel.
###Par##13mepenne TEeMITepaTypbl pu ITOMOIIH
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

#H##Par###CTpoeHne BellecTBa: aTOMbl W MOJEKYJbL, HUX
2.1 pazMepbl. ONBITHI, J0Ka3bIBAIOIIME JUCKPETHOE CTPOCHHE
BEIIECTBA

#H##Par### ] |pokenne vactuil BemecTtBa. CBSI3b  CKOPOCTH

2.2 JBUKEHMSI YacTHUI] C TeMmIepaTypoil. bpoyHOBckoe nBHXKeHHeE,
b dysus
2 53 B3aumMopneiicTBie YacTHUI] BeIIECTBA: TPUTSIKEHUE U
' OTTaJIKUBaHUE

###Par### ArperaTHble COCTOSTHUSI BEILIECTBA: CTPOEHHE Ta30B,
KHUJIKOCTeH U TBEPABIX (KpUCTAIMUECKUX) Tel. B3aummocBs3b

2.4
MEX]y CBOMCTBAMU BEILLIECTB B Pa3HBIX arperaTHbIX COCTOSHUIX
U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6 [IpakTuyeckue pabOTHI:




JABVOKEHUE 1

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

H#HH#HPar###O0nbITEl IO HAOJIIOJCHHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.

H#HHHPar###O0neITHl MO0 OOHApY)KEHUIO  JICHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSDKEHUS

B3AMMOJENCTBUE TEJI

3.1

3.2

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABHKECHUE

#H##Par###Ckopoctb. CpelHssl CKOPOCTh TP HEPABHOMEPHOM
IBYOKEHUH. PacuéT myTu u BpeMeHH JBUKCHUS

3.3

SIBnenue uHepuuu. 3akoH MHepuMU. B3aumonelicTBue Ten Kak
IIPUYMHA U3MEHEHUs CKOPOCTH JIBUKEHUS Tell. Macca kak Mepa
HMHEPTHOCTH Teja

3.4

3.5

#HH#HPar### lnotHocts  BemectBa. CBA3b  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BEMa BellleCTBa

Cuita xak XapaKTCPUCTHKA BSaHMOI[efICTBI/IH TCI

3.6

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

3.7

3.8

H#HH#HPar### IBnenue tarorennsa U cwia TsHxectu. Crua TshKeCcTu
Ha Jpyrux maserax. Bec tema. HeBecomocTs

Cuna TPCHUA. TpeHI/Ie CKOJIBKCHUSA U TPECHUC ITOKOA. TpeHHe B
npupoac U TCXHUKC

3.9

###Par#H#CnoxeHre Cuil, HalPaBJIEHHBIX MO OJHOM MPSMOIL.
PaBHO€licTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (IIaphKa B
YKUJKOCTH, MOJIEIH JIEKTPUYECKOTO aBTOMOOUIISL U TaK Jajiee).
OmpenenieHne cpeaHedl CKOPOCTH CKOJIBXKEHUS Opycka WIH
mapuKa 1Mo HaKJIOHHOW TuiockocTu. OmpeneneHue MIOTHOCTH
TBEpAOro Tena. ONBITH, JAEMOHCTPUPYIONIHME 3aBUCUMOCTH
pacTspkeHus (nedopMaliuu) Npy>KUHBI OT MPHIOKEHHON CHUIIBL.
OneITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS
CKOJIbKEHHUSI OT Beca Tela W XapakTepa COMPHUKACAIOIIMXCS
ITOBEPXHOCTEN

Ou3nyeckue SBICHUS B MPUPOJIE: MPUMEPHI IBUKEHHUS C

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

3.12

TexHuueckue ycTpoucTBa: TMHAMOMETP, TOAMINITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUIKOCTEN 1 TA30B

4.1

HNaBnenne TBEpmoro Tema. CrnocoObl  yMEHBIIEHUS H



YBCIUYCHUA NABJICHUA

4.2

4.3

JlaBnenue rasza. 3aBUCHUMOCTb JaBJ€HUs raza oOT 00BEMa,
TEeMIIepaTyphl

[lepenava naBieHust TBEPABIMU TEIAMU, KUIKOCTIMU U Ta3aMH.
3akoH Ilackana. [TneBMaTHuecKre MaIlIMHEI

4.4

3aBUCUMOCTD JaBJICHUS KUOAKOCTU oT I‘JIY6I/IHBI.
I'mapocratuueckuit  mapagokc. CooOmarmmuecss  COCy/bI.
I'uapaBnarueckue MEXaHU3MBI

4.5

Atmocdepa 3emmm u armochepHoe pgasineHue. I[IpuumHBI
CYIIECTBOBaHUS  BO3AYIIHOM  00omouku  3emun.  OnbIT
Toppuuennu. 3aBHCHMOCTh  aTMOC(EPHOrO  JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

WN3mepenue  armocdepnoro  gasinenus. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX TEJO.
BrrtankuBatonias (apxumMeioBa) cuia. 3aKoH Apxumena

4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnnaBanue

[IpakTuueckue paboOTHI:

HccnenoBanme 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa
NOTPYXKEHHOW B KUAKOCTh dacTu Tena. Omnpenenenue
BBITAJIKUBAIOILLECH CUJIbI, JEUCTBYIOLIEH Ha TEJO, MOIPYXKEHHOE
B JKHUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKHUBAOIIEH CUIIBL,
JEHUCTBYIOIEH Ha TEJIO B KUAKOCTH, OT Macchl Tena. OTMbBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKUBAIOIIEH  CHIIBL,
JecTBYIONIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIKOCTb 4YacTM Tella W OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHME JOJKU U
onpeenacHue e€ rpy30no I bEMHOCTH

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

411

Texauueckue yCTpoOHcTBa: cool1maronuecs COCY/Ibl,
YCTPOWCTBO BOJIOINIPOBOJIA, TUIPABINIYECCKUN TIPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, TTOPIITHEBOM HACOC, apeoMeTP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckas pabota

5.2 Mexannueckass MOIIHOCTD

5.3 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' [IpaBuso paBHOBecHs pblyara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K OJI0Ky

55 «30710TO€ TpaBUiIO» MexaHukd. KoadduuueHt mosne3Horo

JIENCTBUS MEXaHHU3MOB. HpOCTLIC MCXaHU3MbI B 6BITy u




TEXHUKE
5.6 [ToreHimanbHast SHEPTUM TeJa, MOJHITOTO HaJl 3eMIIEH
5.7 Kunernueckas sneprus
58 [lTonnass MexaHuyeckas »SHeprus. 3aKOH U3MEHEHHUS U
' COXpaHEHUS MEXaHWYECKON IHEPTUU
[IpakTuueckue pabOTHI:
#H##Par###Onpeneneaue  paboThl  CWJIBI  TPEHHSI  TIPH
59 PaBHOMEpPHOM  JIBIDKEHMM  Te€la 10  TOPU3OHTAIBHON
' noBepxHoctu. MccrnenoBanue ycioBHM paBHOBECHUS phluara.
Nsmepenne KIIJ[ nHakioHHOW muiockocTu. M3ydenue 3akoHa
COXpaHEHUS MEXaHWYECKON IHEPTUr
5.10 ®uznueckue sIBJICHUS B IPUPOJIE: PbIYAry B TEJIEe YEJIOBEKa
TexHuueckue YCTPOMCTBA: pbryar, MOJBH>KHBIMN 5
5.11 HEMOJBIKHBIA ~ OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasjena  3JieMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
6.1 cTpoeHusl BemiecTBa. Macca u pasmepbl Mosiekyid. ONbITHI,
' MOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOpUHU
6.2 Mopenu TBEPIAOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSIHHI
' BemecTBa. Kpucrammmaeckue u amopdusie Tena
6.3 OOBbsicHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX Tel Ha
' OCHOBE MOJIO)KEHUI MOJIEKYISIPHOKUHETUYECKON TEOpUHU
6.4 CmaunBaHuE M KalTWUISIPHBIC SIBJICHUS
0 6.5 TennoBoe paclIMpeHne U CxKaTUE
6.6 Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHHUSI YACTHUIL
6.7 Buytpennsis sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEU
' SHEPTUHU: TETUTOTIEpeiada U COBEpIIIEHUE PAOOTHI
6.8 Bunbl  temonepenaud: — TEMJIONPOBOAHOCTb,  KOHBEKIIHS,
U3IIy4eHHE
6.9 KonugecTBo TemmoThl. Y aenbHas TETUIOEMKOCTD BEIIECTBA
6.10 TemiooOMeH U TEIIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOIO
' Oananca




6.11

IInaBmenne wu OTBCPACBAHUC KPUCTATINIMUYCCKHUX  BCUICCTB.
Y,HCJ'IBHaH TCIJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanne u koHjaeHcarus. HWcnapenme. Kunenue.
VY nenbHas TEIU1oTa napooOpa3oBaHMs. 3aBUCHUMOCTD
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHUS

BaaxnocTts BO3ayXa

6.14

3H€pI‘ W TOILJIMBA. yI[eHLHaSI TCIJIOTA CTOpaHUA

6.15

6.16

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

3aKOH COXpaHEHHS W TMPEBpaAlICHUS DHEPTrUU B TEIJIOBBIX
rporieccax

6.17

6.18

6.19

[IpakTuyeckne paboOTHI:

#HHHPar###ONBITEL Mo OOHApYKEHHIO  JIEHCTBHA  CHII
MOJIEKYJISIPHOTO NPUTSKECHHUS.

H#H#Par#H###ONbBITHL 10 BBHIPALIUBAHUIO KPHUCTAJUIOB MMOBAPEHHOMN
COJIM WX caxapa.

H#HA##Par#H###0nbITHL 10 HAOMIOACHUIO TEIJIOBOIO PACIIUPEHUS
ra3oB, KUAKOCTEN U TBEPIBIX TEJl.

###Par#H#Onpenenenue  AaBieHUs Bo3AyXa B OajioHe
HINpULA.

H#H#Par#H#ONbITHL, 1€MOHCTPUPYIOLUE 3aBUCUMOCTD JTaBJICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WIN OXJIAXKICHHS.
H###Par###1IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JUTHHBI
CTONOMKAa JKUJAKOCTM B TEpPMOMETPUYECKOH TpyOke OT
TEMIIEPATYPHI.

###Par###Habmonenne U3MEHEeHNsI BHYTPEHHEW YHEPruu Tesa
B pe3yJbTaTe Terionepesayi 1 padoThl BHEITHUX CHIL.
#H##Par###ccnenoBanue  SBJICHHS ~— TEIJIOOOMEHA  MpH
CMELIMBAHUH XOJIOJHON U rOpsiYer BOJBI.
#HH#Par###Onpenenenue  KOJUYeCTBa TEIUIOTHI, MOJXY4YEHHOTO
BOJIOM TpU TeEIIoOOMEHEe C HarperbiM METaUIMYeCKUM
LWIMHIPOM.

H##HPar#H#Onpenenenue yaeapHON TENI0EMKOCTH BEIIECTBA.
H##HPar#Ht#ccnenoBanue nporecca HCIapeHus.
###Par#H#0OnpeneneHe OTHOCUTENbHON BIaKHOCTH BO3TyXa.
###Par#H#OnpeneneHne yaeabHOM TEMIOThI IIaBICHUS JIbJA.

dusnueckue SIBJICHUS B IPUPOJIC: TIOBEPXHOCTHOES HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTAUIBI B TPUPOJE,
usnyuenue CoJHIIA, 3aMep3aHue BOJOEMOB, MOPCKHUE OpH3BI;
o0pa3oBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoOiicTBa: KaIuJuIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAIIIOB, KUJAKOCTHBIN TEPMOMETp, AATUMK




TEMIEPATYpbl,  TEPMOC, CHUCTEMA  OTOIUIEHHS  JIOMOB,
TUTPOMETpPBI, TCUXPOMETp, TNapoBas TypOWHA, JBHUraTelb
BHYTPEHHETO CIrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuszanus Ten. [[Ba posia aneKTpU4ecKuX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kynmona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICMCTBUSL 3apSKEHHBIX TN OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEXY TE€JIaMH )
OnekTpuueckoe nosie. HanpsxEHHOCTh 3JIEKTPUUYECKOTrO TMOJIS.
7.3 [IpyHuMn  cynmepmo3uuLMM  3JEKTPUYECKMX  Mmoied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu 3JIEKTPUUYECKUX 3apsJI0B. DJIeMEHTapHBII
7.4 anekTpuueckuil 3apsan. Ctpoenue aroma. IIpoBogHuKM U
JUBJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTo 3apsiaa
76 DNeKTpUUECKUM TOK. Ycenosus CYyILLIECTBOBAHUA
' ANEKTPUUYECKOTO TOKA. MICTOUHHUKY TOCTOSIHHOTO TOKa
77 JIeficTBUSL  DIIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHYECKOE,
' MarHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax
7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HalPsKEHNE
79 ComnpoTuBi€HUE MPOBOJHUKA. YIEJIBHOE CONPOTHBICHUE
' BEILIECTBA
7.10 3akoH OMa 1J1s yyacTKa Lenu
7.11 [TocnenoBarenbHOE U MapauIeIbHOE COSTMHEHUE MPOBOIHUKOB
712 PabGota U MOIIHOCTH DMEKTPUUECKOTO Toka. 3akoH JIkoyms —
' Jlenna
713 DNIeKTpUUECKHUE TENMU U MOTPEOUTENH DIIEKTPUUECKONW IHEPTUU
' B ObiTy. KOpoTKO€ 3ambIKaHue
714 [TocrossHHbie ~ MarHUTH.  B3anmoaeicTBHE  MOCTOSIHHBIX
) MarHUTOB
715 MarnuTtHoe nosie. MaruutTHoe noje 3eMJId U €ro 3Ha4yeHue s
' JKU3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE TOJIE  DJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne PJIEKTPOMArHiuTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHHK C TOKOM.
717 DNeKTpoABUTATENIb ~ MOCTOSIHHOTO  Toka.  Mcmonp3oBaHue
' AJEKTPOJBHUIATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCTIOpPTE
718 Onbitel ®Dapazess. SIBneHue HIEKTPOMATHUTHOM WHAYKIIMH.
' [Tpasuio Jlenna
7.19 OnekrporedHepatop. CrnocoObl TOMYYEHHUS  DIICKTPUUYECKOM




SHEPruM. DJICKTPOCTAHIIMM HAa BO300HOBISIEMBIX HCTOYHHKAX
SHEPTUU

7.20

7.21

7.22

[TpakTuyeckue paboOTHI:

OnbITel IO HAOJIIOACHUIO HJIEKTPU3ALMHU TeJI UHAYKIUEH U Tpu
COIPUKOCHOBEHUH.

HccenenoBanue AeiMCTBUSA 2JIEKTPUYECKOTO 110JIS HA TPOBOIHUKHU
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

H3MmepeHue U peryJIMpoOBaHUE CUIIBI TOKA.

W3mepeHnue U peryinpoBaHue HaIlPSHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, MAYILIErO 4epes
pPE3UCTOP, OT COINPOTUBICHUS PE3UCTOpa U HANPSIKEHUS Ha
pesucrope.

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

ITpoBepka IIpaBuJIa CIIOKECHMS HaIpPsKEHUN pu
IIOCJIE0BATENbHOM COEIUHEHUH ABYX pe3uctopoB. IIpoBepka
paBwia JUisi CHJbl TOKAa IpPU MapajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero — yepes  pesuctop.  OmnpeneneHue  MOLIHOCTHU
AIIEKTPUYECKOTO  TOKa,  BBIACNIAEMON  HAa  PE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB.  M3ydeHWe  MarHuTHOrO  IOJIs
MOCTOSIHHBIX MAarHUTOB IpPHU UX OOBEAMHEHUU U Pa3/EICHUM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OMbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYIIKM C TOKOM M MarHuTa OT CHUJIbl TOKa U
HanpaBJIeHUs TOKa B  KaTymke. M3ydeHwe  nelicTBus
MarHMTHOTO IOJI Ha IIPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue paboTel anexrpoasuratens. Msmepenune KIIJ]
AJIEKTPOJIBUTaTENIbHON YCTaHOBKHM. OIBITHI 110 MCCIEI0BAHUIO
SBJIGHUS  JJIEKTPOMAarHUTHOM  MHIYKIUHU:  UCCIIEJJOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI HHAYKIHOHHOTO TOKa

@usnueckue sBICHUSA B IPUPOAEC: DJIEKTPUUYECKUE SIBIICHUS B
aTMocdepe, 3JIeKTPUYECTBO KHUBBIX OPraHW3MOB, MAarHUTHOE
noje 3eMiH, Jped( MONI0COB, POJb MAarHUTHOTO MOJS IS
KU3HM Ha 3eMJie, MOJISIPHOE CUSHUE

TexHuuyeckue yCTpOﬁCTBaZ 9JICKTPOCKOII, aMIICpMETp,
BOJIbTMETP, PEOCTAT, CUETUYHK BHGKTpH‘{eCKOﬁ OHCpPTHH,




AIIEKTPOOCBETUTEIHHBIE puooPHI, HarpeBaTeIbHbBIC
ANEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABHUTATEIh
MOCTOSTHHOTO TOKAa, TeHEPATOp MOCTOSHHOTO TOKA

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 2JIEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWUYECKUE SBJIEHUA

8.1 Mexannyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTH MEXaHUYECKOTO TBUKECHUS

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

8.4 CpenHsisi 1 MTHOBEHHasl CKOpPOCTb Tejla NP HEPAaBHOMEPHOM
JIBUKCHHAH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE

8.6 #H##Par###CBoboHOe agenue. OnbIThl [ amunes
###Par###PaBHOMEepHOE NIBIDKEHUE MO OKpY:KHOCTH. [lepuon u

8.7 gactota oOpameHusi. JluHeliHas W  yrioBas CKOPOCTH.
LleHTpOocTpeMuTENbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HetoTOHA

8.9 Bropoii 3akon HeroToHa

8 8.10 Tperuii 3akon HeroToHa

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

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H##Par#H#Cuna  TpeHHsA: cuila TPEHHUS CKOJBXKEHHs, CHUIla
TPEHUS TIOKOSI, IPYTUe BUJIBI TPEHUS

8.14 #H#Par###Cuna TSHKECTM W 3aKOH BCEMHUPHOTO TATOTEHUSI.
Yckopenne cBOOOTHOTO TaIeHUS

8.15 JBmxenne muaHer Bokpyr Comnma. IlepBas kocMumyeckas
ckopocTb. HeBecoMocTh 1 neperpysku

8.16 PaBHOBecue marepuabHON TOUKU. AOCOIIOTHO TBEPIOE TEIO

8.17 ###Par###PaBHOBecHe TBEPIOro TeNa C 3aKPEMJIEHHOW OCBIO
BpaiieHusa. MoMmeHT cuibl. LleHTp TskecTn

8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynbsce cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 #HHPar###PeakTUBHOE IBIDKEHUE




8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22

8.23

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

[ToTennuanpHas SHEPrus Tena, MOTHATOTO HaJl MOBEPXHOCTHIO
3eMiin

8.24

8.25

8.26

[ToTenumanpHast YHEPTUS CKATOU MPYKUHBI

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

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

8.27

8.28

[IpakTuueckue paboOTHI:

OnpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHUS Opycka WU
JBUKEHMSI IIapuKa IO HAKJIOHHOM IuiockocTH. OmnpereneHue
YCKOpPEHHUSI Tella TpU PABHOYCKOPEHHOM JBIDKEHHH 10
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH NTYyTH OT  BpEMEHH  IpHU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4albHON CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHKEHUU
0e3 HavyalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psii HEUETHBIX
9Hucel, TO  COOTBETCTBYIOIIME  TPOMEXYTKH  BPEMEHH
OJTMHAKOBEI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHITBI
HOpMajbHOrO naBieHus. OmnpeneneHue kod(p@uiMeHTa TpeHus
CKOJIb)KEHHUSI. Onpenenenue KECTKOCTH HPY>KUHBI.
Omnpenenenue paboOTbl CHUIIBI TPEHUS MPU PaBHOMEPHOM
JBIDKEHUM  Tela MO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue paboOThl CHIIBI YIPYTOCTH NPH MOABEME Ipy3a C
WCTIOJIH30BaHNEM HEMOIBH)KHOTO U TIOJBM)KHOTO OJIOKOB

dusznueckue SBJICHUS B npupoac: IIPUIKWBbBI W  OTJIUBBHI,
JABHXKCHUC TIJIAHET ConneyHoi CHUCTCMBI, pCAKTHUBHOC NBUXKXCHUC
JKHUBBIX OpPTaHHU3MOB

8.29

TexHudeckue yCcTpOMCTBA: CIUJIOMETDP, JATYUKU ITOJOKEHUS,
pacCTOSHUS U YCKOPEHHUS, PAKETHI

MEXAHNYECKUE KOJIEFAHIMA 1 BOJIHBI

9.1

KonebarensHoe JABHIKCHUC. OcHOBHEIC XapaKTCPUCTHUKU
KOoJIeOaHUIA: nepuon, 4acroTa, aMIuiuTya

9.2

9.3

MareMaTtnueckuii ¥ TPYXUHHBIA MasTHHKHU. lIpeBpamienue
SHEPTUU NMPU KosieOaTeIbHOM JIBUKEHUU

3aTYXaIOH_[I/Ie KoJIeOaHHSI. BBIHy)KI[eHHLIC kosieOanus. Pe3onanc

9.4

Mexaandeckne BoaHbl. CBOWCTBA MeEXaHWUYECKHX  BOJIH.
[IpononbHBIE M MONIEpEYHbIE BOJIHBL. [[71MHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPAOM TeEIE,
CeiiCMUYECKHE BOJHBI




9.5

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

9.6

9.7

WudpasByk U yabTpa3ByK

[IpakTuyeckue pabOTHI:

OrmpezieneHre YacTOThI U IIeprUo/ia KoJeOaH!i MaTeMaTHIECKOro
MasTHHKA.

OrmpezeneHne 4acToThl W IEpUoJa KoJieOaHUH IMPYKHHHOTO
MasTHHKa

Hccnenosanue 3aBUCHMOCTHU nepuoJa KoJIe0aHuH
MOJIBEIICHHOIO K HHUTH Tpy3a OT JUIMHBI HUTU. MccrenoBaHnue
3aBUCHMOCTH IepuojJa KoJIcOaHWH TPYKMHHOTO MAasTHUKA OT
Maccel rpy3a. IIpoBepka HE3aBHCHMOCTH IepuoOAa KoyeOaHMi
rpy3a, MOJBELUICHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH
npyxuHbl. Mi3mMepeHne ycKopeHus: CBOOOIHOTO MaICHUS

9.8

@u3nyeckue SABJICHUS B MOPUPOJEC: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEMCMHUYECKHUE BOJIHBI, I[yHAMHU,
9X0

9.9

TexHuueckue ycTpoicTBa: 3X0J0T, UCIIOJIb30BaHUE YIIbTPa3BYKa
B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 ONEeKTpOMarHuTHOE  Mojie.  DJIEKTPOMAarHUTHHIE  BOJIHBIL.
' CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 371€KTPOMarHUTHBIX BOJH

10.3 DneKkTpoMarHuTHas rpupoja ceera. Ckopoctb cBeta. BomHOBBIE
' CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWMCTB JJIEKTPOMAarHUTHBIX BOJH C IIOMOIIBIO
MOOWIBHOTO TenedoHa

105 dusnueckue SBIEHUS B NpUpoje: OHOIOrMyYeckoe AeHCTBUE
' BUJIMMOT0, YIBTPa(HOIETOBOTO U PEHTI€HOBCKOIO M3IIy4eHH

10.6 TexHuuyeckue ycTpOHCTBa: MCIOJB30BAHUE AJIEKTPOMArHUTHBIX
' BOJIH JUIsl COTOBOM CBSI3H

CBETOBBIE ABJIEHU A

111 JIyueBas monens cBera. Mcrounuku cserta

11.2 [IpsimonnHENHOE pacpoCTpaHEHHUE CBETA

11.3 Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpake€HUs CBETa

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

115 JIunza. Xop mydyel B JINH3E

11.6 Ontrueckas cuctema QoTtoarmapara, MUKPOCKOTIA M TEJIECKOIa

11.7 I'maz  kak  onrudeckas  cucrema.  bau3opykoctb U

JaJIbHO30PKOCTH
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Paznoxenune Oenoro cBera B croekTp. Ombitel HpioToHA.

118 CrnoxeHue crieKTpalibHBIX 1IBETOB. Jlucnepcus cBera
[IpakTuyeckue pabOTHI:
###Par###lccnenoBanue  3aBUCHUMOCTH  YIJla  OTPaKEHHUS
CBETOBOI'O JIy4a OT yIJla NaJeHHUS.
##HPar###113ydeHre xapakTepuCTHK U300paKeHHs MpeaIMeTa B
IJIOCKOM 3€pKaie.
#H##Par###ccnenoBanie 3aBUCHUMOCTH  yIJIa  MPEJIOMIICHHS
CBETOBOIO Jlydya OT yrja HaJeHUs Ha IpaHULe «BO3AYX —
11.9 CTEKJIO».
##HPar### 1 lonydenue n300paXeHU ¢ TIOMOIIBIO COOMparoIIen
JIVH3BI.
###Par###Onpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKOU
CWJIBI COOMPAFOIIEH JIMH3HI.
#A##Par###OnbITHL IO Pa3TI0KEHUIO OEIOT0 CBETA B CIIEKTP.
#A##Par###OnbITL 0 BOCHPHUATHIO IIBETa MPEIMETOB MPU HUX
HaOJIIOICHNH Yepe3 LIBETOBbIE (PUIILTPHI
®dusnueckue sBIeHus B mnpupone: 3atMmenus Conuua u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHE SIBJICHHUs B armocdepe (mBeT Heba,
pedpakius, pagyra, MUPax)
11.11 TexHuueckue yCTpOHCTBa: OYKHM, MEPUCKOMN, QoToanmapar,
' ONTHYECKUE CBETOBOJIBI
KBAHTOBBIE SABJIEHUA
121 OneiTel Pe3zepdopna u miaHeTapHas Mojenb aTtoma. Mojenb
' aroma bopa
12.2 Hcnyckanne ©  moOrjomeHue cBera  aToMoM.  KBaHTHI.
' JluHeHyaTeie CEKTPhI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3ydeHus
124 Crpoenune atoMmHoro siapa. HykinoHHas Moziens aTOMHOTO sijipa.
' HU30TOMBI
125 PagunoaktuBHble npeBparienus. [lepuoa momypacnaga aTOMHBIX
' sanep
126 SAnepHble peaknuH. 3aKOHBl COXPAHEHHs 3apsiOBOrO U
' MAacCOBOTO YHCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. Mcrounuku sHeprun ConHia
' 1 3BE3]1
12,9 SAnepHas sHepretuka. J[elicTBUEe paguOAKTUBHBIX M3JIy4YEHUN Ha
' JKUBBIC OPTAaHU3MBI
[IpakTuyeckue paboOTHI:
12.10 HabuoieHne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.

HccnenoBanme TpeKoB: M3MEPEHHE JHEPIMH  YaCTUILIBITIO




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

12.11

dusnueckue SIBIICHUS B IIPUPOLE: €CTECTBEHHBIN
panuOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, pPaTHOAKTUBHOE
U3JIy4CHUE NPUPOAHBIX MUHEPAIIOB, ACHCTBUE PaJMOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

12.12

TexHuueckue ycTpoilcTBa: CIEKTPOCKOIN, WHAMBUIYalbHBbIH
JO3UMETp, KaMepa Bunbscona




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

Kon
NpoBepsieMOro
TpeOOBaHMS

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

[Tonnmanue posnu (U3MKU B Hay4YHOH KapTHHE MUpa; cHOPMUPOBAHHOCTH
0a30BBIX TMPEACTABICHUI O 3aKOHOMEPHOM CBS3M M [O3HABAEMOCTHU
ABJIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyromie pond (QU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU M TEXHOJIOTMH, 00 3BOJIOLUU (PU3NYECKUX 3HAHUUH M UX pOJIM B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAAEC POCCUHCKHUX U
3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB
OKpPY’KaloIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHMs O BHJAX MarepuH (BEIIECTBO M IOJIE), O JBIKEHUU Kak CrocobOe
CYIIECTBOBAHMS MaTepuu, 00 aTOMHO-MOJICKYISIPHOW TEOPUU CTPOCHUS
BEIECTBA, O (PM3MYECKON CYIIHOCTH SIBIICHUH MPUPOIBI (MEXaHUYECKHX,
TEIJIOBBIX, JIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHE Pa3JINyaTh SBJICHUS
[0 OINHCAHUIO UX XapaKTEpHbBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOEe SIBICHUE; YMEHHE DPacllo3HaBaTh
MPOSIBIICHUE H3YYCHHBIX (DU3MUECKHX SIBICHUNA B OKPYXKAIOIIEM MHUpE,
BBIJIETISIS MX CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU)

Biianenne ocHOBaMM IMOHATHUHMHOIO anmapara M CHMBOJWYECKOIO S3bIKA
GU3MKM ¥ UCHOJB30BaHUE HUX JJS pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapakTepu3oBaTh CBOWCTBa TeJ, (U3UYECKHE SBICHHMS M IPOLECCHI,
UCTIONB3Ys QyHIaMEHTAJIbHBIE U SMIUPUUYECKHUE 3aKOHbI

YMeHrne OmnuChIBaTh HM3yUYCHHBIE CBOMCTBA TeNl W (PU3UUYECKHUE SBIICHHUS,
UCIIONB3Ys PU3HUECKUE BETUUMHBI

Bnanenue ocHOBaMH METOAOB HAy4YHOTO MO3HAHHS C Y4ETOM COOIOICHUS
MpaBuJI 0€30MACHOTO TpyAa: HabMoieHne GU3NYECKUX SBICHUM:

YMEHHE CaMOCTOSATEIBHO COOHMpATh ASKCIICPUMEHTAIBHYIO YCTAaHOBKY W3
JTAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIUH, OMKUCHIBATH XOJ] OMBITA U
3aMUChIBaTh €0 Pe3yJbTaThl, (POPMYIUPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CAMOCTOATENbHO  COOMpaTh
DKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY IO HHCTPYKIIMH, BBIYHCIATH 3HAYCHHUE
BEJIMUMHBI M aHAJIU3UPOBATh MOMYUYEHHBIC PE3YNIbTATHI C YUETOM 3a/laHHOM
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECIIOXKHBIX OKCIICPUMCHTAJIBHBIX HCCHeﬂOBaHHﬁ;
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY W IPOBOIHUTH
UCCIICIOBAaHUE 110 WHCTPYKIWH, TPEACTABIATH MONyYCHHBIC 3aBUCHMOCTH




¢u3nueckux BEIMYMH B BUAEC TaOmMIl W TpaduKOB, YUUTHIBAThH
HOTPEITHOCTH, JIENIaTh BBIBOJIBI IO Pe3yJIbTaTaM MCCIIeIOBAHUS

[TonnMaHMe XapakTEpHBIX CBOWCTB (M3WYECKUX MOJeneil (MaTepualibHas
TOYKa, a0COIIOTHO TBEPAOE TEIO0, MOJEIN CTPOCHUS Ia30B, XKHJIKOCTEH U
TBEPABIX TeJ, IUIAHETapHAasi MOJEIb aToOMa, HYKJIOHHAs MOJENb aTOMHOI'O
Apa) U yMEHUE IPUMEHSATh UX JJIs1 00BsCHEHUS (PU3NYECKHX TPOLIECCOB

VYMeHne 00BACHATh (PU3NUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM YHCIIE U
B KOHTEKCTE CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISIBJIATD MMPUYNHHO-CJICICTBCHHLIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONOpOW Ha HM3y4YCHHbIE CBOWCTBA (PU3MUECKUX SIBICHUH,
¢du3nveckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJICTTH

YMenue pemats pacu€THble 3a/1a4u (Ha 6a3e 2 — 3 ypaBHEHMIA), UCIIONIB3YS
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (DU3UYECKHE BEITMYMHBI, B YACTHOCTH,
3alMCchIBaTh KPAaTKOE YCJIOBUE 3a/1a4Yd, BBIABJISATH HEJOCTAIOLIUE JaHHbIE,
BBIOMPATh 3aKOHBI W (QOPMYNbI, HEOOXOoAWMBIE ISl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIE, IPOBOAUTH pPacu€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHUS (DU3MUECKON BETUYHHBI; YMEHUE
ONpEeACNATh Pa3MEPHOCTh (U3MUYECKON BENMYUHBI, MOIYYEHHOW MpHU
pellIeHnH 3aa9u

YMeHHe XapakTepu30BaTh PUHIIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHUCJIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTUYECKUX
IPOLIECCOB 0 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH
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YMeHue ucnosiab30BaTh 3HaAHUS O (U3NYECKUX SIBIICHUSX B IOBCEIHEBHOU
JKU3HU i1 oOecrieyeHus O€30MacHOCTH MpU OOpalieHHH € OBITOBBIMU
npubopaMu M TEXHMYECKUMHU YCTPONCTBAMH, COXPAHEHMs 3JI0pOBbS U
COOJIIOJIEHHsI HOPM HKOJIOTMUECKOTO MOBEJEHHS B OKpY)KaoLIEH cpene;
NOHUMaHHE HEOOXOJUMOCTH TPUMEHEHUS JIOCTHXKEHUH (U3UKU U
TEXHOJIOTHH ISl pallMOHATIBHOTO MIPUPOIOIIOIB30BAHUS

11

OnelT  moMcka, MpeoOpa3oBaHUSs W TpPEACTaBleHUs UHGOpMaLuu
¢u3nueckoro - coiepkKaHMs C  MCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTUH; YMEHHME OLEHUBAaTh JOCTOBEPHOCTH
NOJy4eHHOW MHQOpMalMM Ha OCHOBE HMEIOLIUXCA 3HAaHUM W
JIOTIONTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIOJIBb30BaTh IPH BBINOJIHEHUU
y4yeOHbIX 3aJaHUil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJiep’KaHusl, CIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BiaieHue
0a30BbIMH HaBbIKaMU IpeoOpa3oBaHusl MHGOPMAIMK U3 OJHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE IHUCHMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKMX HCTOYHUKOB



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

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

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

PaBHOoMepHOe u HepaBHOMepHOe maBmxkeHue. CpenmHssi ckopoctb. Dopmyna is
1.2  BelYMCIEHHS CpeAHEl ckopocTH: V = S/t

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

13 x()=x,+vft

I'paduku 3aBUCUMOCTH OT BpEeMEHM Il TPOEKIUH CKOPOCTH, IPOEKIMH
IIEpEMEIECHUS, IIyTH, KOOPIAUHATHI IIPY PABHOMEPHOM IPSIMOJIMHEWNHOM JIBUKECHUH

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

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIbl Ui MPOEKIUH EPEMELLEHNUs, IPOCKLUNU CKOPOCTH U MPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

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

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JIA MPOCKIUNU YCKOPCHHS, IMPOCKIUN CKOPOCTH,
NpoeKru ICPEMCHICHUA, KOOPAWHATHI IIPU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM
JBHXXCHHUHN

CBobonHoe manenue. dopmynbl, omMchBaOUMe CBOOOJHOE TNaJE€HHE Tela Mo
15 | BEPTHKAmA (IBU)KEHHUE Tena BHU3 WM BBEPX OTHOCHTEIBHO IMOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpPJAUHATEI ITPpU CBO60)1HOM MMaaACHUH TCJIa 110 BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JBUKCHHSI TeJla 10 OKPY>KHOCTH. HarpaBiieHre CKOpOCTH.
1.6 ®opmynia I BBIYUCIEHUS CKOPOCTHM 4Yepe3 paauyCc OKPY)KHOCTH U MEPHUO]
oOpareHus:




LenTpocTpemurenbHoe yckopeHue. HampaBineHne eHTpOCTPEMUTEIBHOTO YCKOPEHMUSL.
®opmyra 17151 BBIYUCICHHS] YCKOPEHUS:

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

Macca. IInotHocts Bemectsa. Popmyra i BBIYUCICHUS IIIOTHOCTH:

_m

1.7 V
1.8 = Cwuna — BexTopHas puzmueckas BenumunHa. CIOKEHHE CHIT
1.9  SIBnenme unepuuu. [lepsorit 3akon HproToHA
Bropoii 3akon HeroTona:
110 F=m-a
CoHarnpaBleHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIBI, ICUCTBYIOIIECH Ha TEJO
Bzaumopeincteue ten. Tperuit 3akoH HeroToHa:
1.11 F p —F1—>2
TpeHnrne MoOKos M TpeHHE CKOJbKEeHHS. Dopmyna sl BBIYMCICHUS MOJIYJSI CHUIIBI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yIpyrou aedopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHOe TATOTEHHE. 3aKOH BCEMUPHOTO TATOTCHUS:



F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO NaieHusl.
dopmyiia s BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M IoBepXHOCTH 3emiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
Heperpy3Ku

Hmnynbc Tena — BeKTopHas pu3nyeckasi BeIMYMHa.
1.15 p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl

3akoH COXpPAaHCHUSA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTCMBI TCII:
1.16  p=mmU +imyU, =const

PeakTuBHOE ABM)KCHHUE

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc
MeXaHI/I‘leCKaﬂ MOIIIHOCTH:
1.17
n=4

t

Kunernueckas u noreHmanbHas sHeprus. @opmya i BEIUUCIEHUS] KHHETHYECKOI
SHEPruu:

J'HUE

By
118 Teopema o knHeTHUECKOU dHeprun. Popmyra i BBIYUCICHUS TOTEHIMAIBHON
' SHEPIUHU Tella, IOJIHATOrO

HaI 3eMIIEH:

E,= mgh

Mexann4geckas SHEPTUA:

E:Ek'l'Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

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

[IpocThie MexaHU3MBI. «30JI0TOC MTPABHUIIO» MEXAHUKH.
1.20  Psruar. Mowment cmisl: M - Fl.

VYcioBue paBHOBECHS pbluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0510KK. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

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

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

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

Fap =PEV

Ycnopue nmaBanus Tena. [1naBanue CYAO0B U BO3AYXOIIIaBAHUC

1.24

1.25

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

voL
T

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

1.26

3aryxaromue konebanus. BelnyxneHHble konebanus. Pezonanc

1.27

1.28

Mexanuueckue BOJIHBL. [Ipo/1osibHBIC U TTONIEPEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
pacrpoCcTpaHeHHUs BOJHBI:

h=v-T

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

1.29

IIpakxmuueckue pabomoi

W3mepeHne cpeaHeil MIOTHOCTH BEIIECTBA; apXUMEOBON CHIIbI; KECTKOCTU MPYKUHBL;
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CUIIbI TPEHUS, CHIIBI YIIPYTOCTH; CpeaHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IJIOCKOCTH; YCKOpeHHs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Iepuoja  KoJjeOaHuii
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHl U MEpHoia KojJeOaHuil Mpy>KUHHOTO MasTHUKA;




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

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

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

1.30 OpPraHM3MOB, PbIYard B TeJI€ YEIIOBEKA, BIMSHUE aTMOC(HEPHOTO NaBIICHUS HA YKHBOU
OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICCHUE,
celiCMHYEeCKHE BOJHBI, IlyHAMH, 9XO
Texnuueckue ycmpouicmea: CIAJOMETpP, JAaTYUKH TIOJIOKEHHS, pACCTOSHUS U
YCKOpEHHS, AMHAMOMETP, NOIINITHUKY, PAKEThI, pblYar, MOIBMKHBIA Y HENOBIKHBIH

1.31 OnoKu, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOJIA, TUAPABINUECKHIA IIPECC, MAHOMETP, OapoMeTp, BHICOTOMED,
MOPILIHEBOW HACOC, apeOMETP, IXOJIOT, UCIOIb30BaHUE YIIbTPa3BYyKa B ObITY U TEXHUKE

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

21 Mogenn  TBEPOOTO, IJKUAKOTO W  Ta3000pa3HOTO  COCTOSIHMK  BEIIECTBA.
Kpucrammmieckne n amopgHbIe TENIa

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

' bpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmauuBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHE

26 Buytpennss sneprus. Pabota u Teronepenaya Kak crocoObl H3MEHEHHs BHYTpEHHEH

' SHEPruu

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

28 o=cm(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OaaHca:

2.9 Ql +Q;g gy

2.10 Hcnapenue u xKoHAeHcalus. Vi3MeHeHHe BHYTPEHHEH SHEPrUU B MPOLIECCe UCTIAPEHUS




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

2.11  BnaxHOCTh BO3ayXa
[MnaBnenne u kpuctayum3anus. V3MeHeHHe BHYTPEHHEW SHEPrUM NP TUIABICHUHM H
KpUCTAITM3alUU. Y IebHAsl TEIJI0Ta TUIaBJICHUS:
212 0)
& m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeibHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  Tlpuninunsl paboTtsl TemioBbix apurareneid. KI1J[ TermmoBoro npurarens
Ipakxmuueckue pabomul
N3mepenne yAenmbHON TEIIOEMKOCTH METAUIMYECKOTO [HJIWHAPA; KOJIWYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJON KOMHATHOW TeMIepaTrypbl (UKCHPOBAHHOW MacChl, B
515  KOTOPYIO OmymieH HArpeThlid IWJIMHID, KOJMYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM
' WIMHIPOM, TI0CJIe OMYCKaHHs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIHHON
BJIQXKHOCTH BO3/yXa; YAEIbHOM TEIJIOTHI MIaBiIeHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbl TPH PA3IUYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHa WIpH
CMEIIMBAHUU XOJIOIHOM U ropsiueil BOAbBI; MpoIecca UCTIapeHHs
Quzuueckue s61eHUsl 8 NPupode. TIOBEPXHOCTHOE HATSDKCHUE W KATUJUISIPHBIC SBICHUS
2.16 B mpupone, Kpuctaiibl B mnpupozae, uziaydenue CoilHIIA, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEes, CHera
Texnuueckue ycmpoticmeéa: KaNWUISAPBl, TPUMEPHl HCIOIH30BAHUS KPHCTAILIOB,
2.17 | KWJKOCTHBIA TEPMOMETp, NATYHK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOILJICHHS JIOMOB,
TUTPOMETPBI, ICKUXPOMETP, ITapoBas TypOMHA, TBUTATEIhL BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dnextpuzanus ten. /IBa BUAa dIEKTPUUYECKUX 3apsI0B
3.2  BzammoneiicTBHe 3apsoKeHHBIX Tell. 3akoH Kymona
3.3 | 3aKkoH coxpaHEeHUs dIEKTPUIECKOro 3apsaa
34 Onextpudeckoe  moje.  Hampsok€HHOCTH — 3JIeKTpUYeckoro  mouis.  [IpwHImm
' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn osnektpuyeckux 3apsaoB. [leiicTBue  anekTpudyeckoro TONsS  Ha
' aneKTpudecKkue 3apsbl. [[pOBOTHUKY U TUANEKTPUKH
[TocTossHHBIN ANEKTpUYECKUU TOK. JlelcTBHS aiekTpuueckoro Ttoka. Cuia Toka.
3.6  Hampsokenue.
I=qg/t,U=A/q
37 DNIEKTPUYECKOE COMTPOTUBIICHHE. Y ACTBLHOE JICKTPHUECKOES CONTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckon nernm: | = U/R
[TocnenoBarenbHOE COCTUHEHUE MPOBOTHUKOB:
3.9

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




Hapanneanoe COCAUHCHHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

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

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 pos
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MarauTtHoe noJje MOCTOSHHOTO MarHuTa. B3auMoielicTBHuE MOCTOSITHHBIX MarHUTOB
3.14  ]JleiicTBHe MarHUTHOTO TIOJIA HA IPOBOJHUK C TOKOM
3.15  Omsrrel @apanes. SABneHue MeKTpoMaruinTHON HHAYKIuu. [Ipasuio Jlenma
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI DNIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpPsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TPOBOJIHMKA, IUIOMIAQJAM €r0  IOMEPEYHOr0 CEYEeHUST U YJEIBHOTO
COIIPOTHUBIICHUSI.
[IpoBepka mpaBwia IS DJIEKTPUYECKOTO HANPSHKEHHUS TPH  TOCIENOBATEIEHOM
COCIMHEHUH TPOBOJHUKOB, TIpaBWIa ISl CHJIBI DJIEKTPUYECKOTO TOKa TMpH
napanjielbHOM CO€MHEHUH NPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue sA61eHUs 6 npupode. DIEKTPUUECKHUE SBIEHHs B aTMmocdepe,
3.17  JEKTPHUYECTBO KMBBIX OPraHU3MOB, MAarHWTHOE IOJIe 3eMIIH, JAPEH( MOIFOCOB, PO
MarHUTHOTO TIOJIS JUTs1 )KU3HU Ha 3emJie, OJISPHOE CUSTHHE
Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pPeocTaT, CUETUMK
318 DIIEKTPUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHOOPHI, HarpeBaTelbHBIC
' AIEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUYECKHE TMPETOXPAHUTETH, IJICKTPOMArHUT,
AIIEKTPOABHUTATEIh IIOCTOSTHHOTO TOKA, TEHEPATOpP MOCTOSTHHOTO TOKA
3.19  DnekrpomarHuTHbIC BONHEIL. [lIKkana 3eKTpOMarHuTHRIX BOJH
3.20  Jlyuesas mojueib cBeta. [IpsiMOIMHEIHOE pacipoCTpaHEHHE CBETa
3.21  3akoH oTpaxeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucnepcus cBeTa
394 JIunza. Xop nydeii B nun3e. @okycHoe paccTossHue TUH3bL. OnTHYecKas CUia JIMH3bIL:
' D=1/F
3.25 I'ma3 kak onTryeckas cuctema. Onrnyeckue mpuoOopsI
396 Ilpakxmuueckue pabomul

HH#Par###113MepeHre oNTHYECKON CUITbI COOMpArOIIeil JIMH3bI; (OKYCHOTO PACCTOSTHHS



coOuparomield TUH3BI (0 CBOWCTBY pPaBEHCTBA Pa3MEpPOB MpeaMeTa U U300paKeHWs,
KOTJIa IIPEIMET PACIIONIOKEH B TBOMHOM (DoKyce), moKa3aTels MPEIOMIICHHS CTEKIIA.
###Par### ccnenoBanue  CBOMCTBA HM300paKEHUs, IOJIYYEHHOTO C  ITOMOIIBIO
coOuparonield JIMH3bI, U3MEHEHUs (DOKYCHOTO pacCTOSHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJjla TPEIIOMJIICHHS CBETOBOTO Jiydya OT YIJla TaJeHHUs Ha TpaHHIIC
«BO3JIyX — CTEKIIO»

Duszuveckue A61eHUS 8 npupode: 3arMeHus CoJiHIIa U .HYHBI, OBETa TCJI, OIITHYCCKHUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1  PaamoakTUBHOCTH. Anb(a-, OeTa-, ramMma-u3nydenus. Peakuuu anbda-u Oera-pacmnaga
4.2 Onbitel Pezepdopna mo paccesuuto anbda-vactuil. [LnanerapHas Moiesnb aToma
4.3  CocraB aToMHOrO sigpa. M30TOIBI
4.4  Tlepuon momypacnazia aTOMHBIX P
45  SlnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJ0BOIO U MAaCCOBOI'O YHCET
Qusuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIH PAaTUOAKTUBHBIA (OH, KOCMHUYECKUE
4.6  ny4d, paJMOAKTUBHOEC M3JIyYCHUE MPUPOTHBIX MHUHEPAJIOB, IEHCTBUE PalMOAKTUBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUAYAIBHBIA JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHEPICTHUKA



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

» duznka: HHXKEHEPHI Oy IyIIero: 7-i Kiacc: yriyOJeHHbIH YPOBEHb: YICOHUK:
B 2-X yacTax; 1-e uznanue bemnara B.B., Boponuosa H.H., JlomauenkoB N.A. u
np.; nox peaakmueit [Tanedpariena FO.A. AKIiMOHEpHOE 0OIIIECTBO
«3narensctBo «IIpocBemenue»

» Ou3uka: HHXKEHEphl Oynymiero: 8-i Kiacc: yriyoJIeHHbIA YPOBEHb:
y4eOHUK: B 2-X yacTax; 1-e uznanue benara B.B., Boponmosa H.I.,
JlomauenkoB U.A. u np.; nox penakuueit [Tanedpariesa 0. A. Akimonepnoe
obmectBo «M3marenscTBO «IIpocBemieHne»

» dusuka: HHXKEeHephl OyyIiero: 9-i kiacc: yriyOJeHHbIH YPOBEHbD:
y4eOHUK: B 2-X yacTax; 1-e uznanue benara B.B., Boponmosa H.I.,
JlomauenkoB U.A. u ap.; nox penakuueit [laneGpatuena FO.A. AkuinonepHoe

obmectBo «M3narensctBo «IIpocBeiiennes

METOINYECKHUE MATEPHAJIBI I YYUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://Ibz.ru/metodist/iumk/physics/e-r.php
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