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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOTO oOOIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHWN, W Ha (OPMHPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOywatoniuxca. B mporpamme 1o (u3MKe  YYUTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30oBaHMUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, TOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KAaT B OCHOBE TIPOIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouoyiorued, actpoHomMuend u (GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 THaBHBIX 337a4 (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOITUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyuyeHuss (PU3NKK HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit deneparuu, peaau3yroNux



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

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTpEeMJICHUS OOyYarouIuxcsi K HaAyYHOMY HU3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTaBICHUM O HAYYHOM METOJAE MO3HaHWS U (HOpPMHUPOBAHHE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dopMupoBaHHEe YMEHHUU TPUMEHATH (U3UUECKUE 3HAHHWS U HAy4YHBIC
JI0Ka3aTeNbCTBA I OOBACHEHUSI OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JESTEbHOCTU, CBA3aHHOM C (PU3MKOM, TMOJArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTM K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTmxeHrne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

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

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSCHITH (PU3UYECKUE SIBJICHUS Ha
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
PAKTUKO-OPUEHTUPOBAHHEIE 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHI: HaOMIONaTh SBJICHHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMNBITHI, SKCIIEPUMEHTAIbHbIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyYEHHBIEC JaHHBIE U J1€71aTh BHIBOJIBI;

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

3HaKOMCTBO CO cpepaMu Mpo(ecCHOHATBHON AESITENTbHOCTH, CBA3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 gaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 yacoB (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusuka — Hayka 0 npupone. SIBieHus npupoisl (3JIEMEHTHI COJEpIKaHus,
BKJIIOYAIOLIUE MEXIpeIMETHbIe CBs3M). Puznueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Uzmepenne Qusuuecknx BeanuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocTts n3mepenuil. IlpaBuna Oe3onacHoro Tpyaa npu padbore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

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

®dusnueckre NpubOpel M MHPOLEAYypa NPSAMBIX H3MEPEHUN aHAJOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BeLIeCTBA.

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

JIBrkeHne wuactui BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



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

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHuEeM QoTorpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nen 3. JIBuskeHne 1 B3aUMOJAEHCTBHE TeJl.

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

['paduku 3aBuCMMOCTEM BETUYWH, OINMUCHIBAIOIIUX JABWXKeHHe. OO1ume
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. IlnoTHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBICHHE TATOTEHUS U CHUia
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSAMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

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.

Paznen 4. JlaBijienne TBEPABIX TeJl, dKMAKOCTENH U ra3oB.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JaBnenne rasza. 3aBUCMMOCTb JaBJICHHMsS ra3za OT O00bEMa U TEMIIEPATYPHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHHUS  KUJAKOCTU  OT  IJIIyOUHBI  TMOTPY>KEHHUS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAymHOM oOonouku 3emud. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuuecknii mpecc.

[IposiBrienne 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 TEN: IJIABaHUE WM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

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 Ui KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

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

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

Mexannueckas »sHepruss. KuHeTmueckas U TOTCHIMAbHAs SHEPTHUS.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTUH.



8 KUIACC

Pa3nea 6. Tens1ioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.

Mopenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUIA. TEeXHOJOTMM TOJYyYeHUS HCKYCCTBEHHBIX aniMa3oB. OObsCHEHUE
CBOWCTB Ta30B, *KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJICKYJISIPHO-
KMHETHUYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KalWIUIAPHBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb [IaBJIEHUS raza oOT
00BEMa, TeMIIEPaTypHhl.

Temneparypa. CBs3p TeMmepaTypbl CO CpPEIHEN KHUHETUYECKOM HSHEprueu
TEIUIOBOTO JIBUKEHHUS YacTHll. TeMrepaTypHbIe IIKAJIBI.

BuyTtpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH SHEpruu:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Buzer TEIUIONEpEeAaUH:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoie U
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonuuecTtBo TemnoThl. YjenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OaslaHca.

[I;maBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAS TEIUIOTA
maBneHus. [lapooOpazoBanue u koHneHcarus. Mcnapenue. Kunenue. Y aenpHas
TEIJIOTa  MapooOpa3oBaHus.  3aBUCUMOCTh  TeMIIEpaTypbl  KWUMEHUS  OT
atMocepHoro naBiieHUs. HachlllleHHBI M HEHACHIEHHBIA Tap. BiaxHOCTh
BO34yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0OTAa CTOPaHUsL.

[TpuHiunel pabotsl TemoBbeix asuratenei. KIIJ TemmoBoro nBurarens.
TerioBple ABUTATEId M 3alATA OKPYXKAIOWIEH cpeapl. TemnnoBble TMOTEpU B
TETIOCETSX.

3aKOH COXpAaHEHUSl U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
IIpoLECCax.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysuu.

HaGnronenne sBIEHUN TOBEPXHOCTHOTO HATSHKCHHUS, CMAuYWBaHUS U
KAWUISIPHBIX SIBIICHUM.

HaOmronenue TenioBoro pacimpeHus Ted.

N3meHeHne naBieHUs raza NpU H3MEHEHWHW 00bEMAa W HarpeBaHUM WM
OXJIAXKICHUU.



[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bunae! Tenmonepenayu.

OxJtaykieHue Ipyu COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.

CpaBHeHUE TEILNTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Habnronenue kurneHus.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopnvie pabomul u onvimaul.

OnpITh IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSHKEHUSI.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmeparypbl IpPU TMOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBI.

OnpIThl MO HAOJIOIEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULA.

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

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

HaOnronenne wu3MEHEHUs BHYTPEHHEH OJHEpPrHMM Tejla B  pe3yJibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

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

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

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccenenoBanne nporecca UCIIapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazgen 7. JjekTpudyecKkue 1 MArHUTHBIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH Kynona.

Onekrpuyeckoe mnoJie. Hanpsoxk€HHOCTH siekTpudeckoro nosis. IlpuHomn
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TOJYNPOBOJAHUKH. 3aKOH
COXPAaHEHMS DIEKTPUUYECKOTO 3apsa.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
WM CTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAIIAX, )KUJIKOCTAX U ra3ax.

DnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaIPSKEHHE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma Juis ydactka unenu. [locnenoBarenbHoe U
napajuielbHOE CoeIMHeHHE TPOBOAHUKOB. D/IC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma mna nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heamnennrie 3j1eMEHTEL.

PaGota ¥ MOIIHOCTH dJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[loctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAUYECHUE JJISl )KU3HU Ha 3eMIle.
OnbiT Opcrena. MarHutHoe moJie JJIEKTPUYECKOro Toka. OmnbiT  Ammepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeleineHue €€ HampaBJICHUs.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
POOIEMBbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJICKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus Tell.

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

YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTA.

DNeKTpocTaTHYeCcKast HHAYKIHUS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPAT0B.

MopenupoBaHue CHIOBBIX JIMHUM 3JIEKTPUYECKOTO IO C ITOMOILIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDJICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSKEHUS BOJIbTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.



B3aumonaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/IeAEHUS MOJHOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

OnbiTel Dapajnes.

DJIEKTPOre€HEePaATOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OneiTel TI0 HAOMIONEHUIO DJICKTPU3AIMU TEJI TPU COMPUKOCHOBCHHH W
WHIYKIUEN.

HUccnenoBanne AEHCTBUS DJICKTPUUECKOrO IO HA NPOBOAHUKUA U
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 PEe3UCTOp, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIaAu MOMEPEUYHOr0 CEUYCHUS U MaTepuaa.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwiia CJIOXKEHHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIBLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia g CWJIBI TOKAa TIpYM TNapajIeIbHOM COCIUHEHHUH
PE3UCTOPOB.

Onpenenenue /1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeINoIHEHUS 3aKoHa OMa 17151 TOJTHOM LIEeTIH.

N3ydeHne BOJIBTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX DJIEMEHTOB (JIAMITBI
HaKaJMBaHUS VI MOJYTPOBOJHUKOBOIO JIUOJA).

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOpE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.

N3ydeHre MarHUTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MIPU X OOBEIMHEHUU U
pa3ieiICHUHN.

HccnenoBanne neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuta OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE W OT HaJu4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIKE.



N3ydeHne 1ercTBUS MArHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUATATEIS.

N3mepenue KIIJI anmekTpoaBUATraTeibHONM YCTaHOBKH.

OnpITEl 1O  HKCCIECOOBAHHUIO  SIBJICHUS JJIEKTPOMArHUTHONM  HMHIYKIUU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUECHUS M HAIIPABJICHUS! MHAYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe paBwxkeHue. MarepuanpHas Todka. CrocoObl OmMHCaHUS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEPAIIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOP MATEpPUAIBbHOW TOYKH, TEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSAMOJMHEWHOE JBWKEHUE. HepaBHOMEpHOE TPAMOIMHENHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHENMHOE ABHKEHUE. Y CKOPEHHUE
cBoOogHOTO MMagenus. OneITel I anmuies.

['paduyeckas uHTEeprpeTalysi YCKOPEHUsI, CKOPOCTH, MPONACHHOTO MyTH U
IepEMELECHHUS ISl TPSIMOJIMHEUHOTO JBUKECHUSL.

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

JIBHKeHHe 110 OKPYKHOCTU. JIMHENHHAas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
Y 4acToTa o0paIieHus: Mpu paBHOMEPHOM JBHXKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPY>KHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CHIIa.

ITepBebiit 3ak0oH HproToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHS CKOJIbKEHHUS, CHJIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJla HAa TNOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE MToe3/1a Ha MarHUTHOM MOTyIIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwMcie TmiaHeT BOkpyr Comuua). Ilepsas
KOCMHUYECKasi CKOpOocTb. HeBECOMOCTB 1 EpErpys3KH.

PaBHoBecue maTepuanbHON TOUkKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.



Nmnynsc Tema. H3meHenue wummnynbsca. MMnoynbc cuiibl. Ynopyroe u
HEYIpYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHHUSI U COXPAHECHHS MMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxarton npyxxunsl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOM SHEPrHH. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHHYECKOMN YHEPTUH.

Jemoncmpayuu.

HabGnrogenne MexaHMYeCcKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCYETA.

CpaBHeHUE MyTe M TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JIBXKECHUS.

HabGnronenue nBM>KEHMs Tela 0 OKPY>KHOCTH.

Habnronenne MexaHWYeCKUX SIBIICHUW, MPOUCXOSAIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBU)KEHUM OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

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

Hab6nronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUM TEJL.

N3meHeHne Beca Tela Mpu yCKOPEHHOM JBUKECHUHU.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHue UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre UMIyJbca MPH YIIPYroM B3aUMOJICHCTBUH.

HabGnrogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

CoxpaHeHue dHEepPruu Mpu ABMKESHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa sl pa3roHa W JallbHEMIIEro pPaBHOMEPHOIO
JIBYDKCHUS IIapUKA WIIN TEJICKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS OpycKa WM JIBHOKEHUS
IapyKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aIbHOU CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMIKEHUHN 0€3 HadaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJl, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHMSI CKOJBXKEHHSI OT  CHJIbI
HOPMAJIBHOTO JaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTU CUJTBI YIIPYTOCTH, BO3HUKAIOUIEH B MPY>KUHE, OT
cTerneHu aepopMaIiiy Mpy>KUHEI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUM TeJa 10
TOPU30HTATBHON TOBEPXHOCTH.

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

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEPUOI,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojaebaHus. 3aTyXawllue KoJieOaHusl.
Boinyxiennblie konebanus. Pesonanc.

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

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYEeCKUX BOJIH: HHTEpepeHus u qudpakius. J[JimHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHn4ecKre BOJHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpaxkeHue 3Byka. [ pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpasByk. Hcmosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MOA MACMCTBUEM CHJIbI TSDKECTH W CHJIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUHM U pe30HaHCa.

PacnpoctpaneHrie npo0JibHbIX U MOMEPEYHBIX BOJIH (Ha MOJENH).

HaGmonenune natepdepeHiinu u 1uppakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

Omnpenenenre 4acTOTHI U MEPUO/Ia KOJICOaHUN MAaTEMATHIECKOTO MasTHHKA.

OmnpeneneHue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.



HccnenoBanre 3aBUCUMOCTH TIepuoja KOJIeOaHW Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJICOAaHUH MPYKHHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TMepuoja KojeOaHuil Tpys3a, MOABEIICHHOIO K
JIEHTE, OT MAcChl rpy3a.

OMnBbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MACChI IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Pazgea 10. DneKTpOMAarHuTHoOe MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANeKTpOoMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBS3b.

DJIEKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
cBeTa: MHTEephEepeHIU U TUPPAKIUSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNuTtepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimol.

N3yueHne CBOWCTB 3JIGKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBLHOIO
TenedoHa.

[IpoBenenre OMBITOB 1O HAOIIOACHUIO HHTEPHEPEHITNH U TU(PpaKIIIU CBETA.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlydeBass Mozenb CBeTa W TeoMETpUYecKas onTuka. VICTOUHMKM CBeTa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBeta. 3atMeHus ComHna wu JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
n300pakeHnid, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH npesiomiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcnonb30BaHrEe MOJHOTO OTPAXKEHUS B ONMITUYECKUX CBETOBOJIaX, ONMTOBOJIOKOHHAS
CBSI3b.

Jlunza, xonm mnyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n3o0pakeHud, C(POPMHUPOBAHHBIX TOHKOH JMH30H. OmnTHyeckas cucTeMa
doToanmapara, MHUKpPOCKONAa M Tejeckomna. [7ma3, Kak ONTUYecKas CcucTema.
bru3opykocTh U 1adTbHO30PKOCTb.

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

Hemoncmpayuu.

IIpssmMonuHeHOE pacpOCTPaHEHUE CBETA.



OTtpakeHue cBeTa.

[Tomyuenue n300pakeHU B INIOCKOM 3€pKaie.

[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xoj ayuyel B coOMparolie JIMH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[Tomyuenune n300paxeHuil ¢ IOMOUIBIO JIUH3.

[Tpuniun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

Monenb riasa.

Paznoxenue 6e10ro cBera B CIIEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIJIa OTPaKEHUsI CBETOBOrO Jyda OT yrIJia
NaJICHUs.

N3yyeHue CBONCTB N300paKeHUsI B TNIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MPEJIOMIIEHUS OT yTIila MaJeHus CBETOBOIO
Jy4a Ha TPAaHULE «BO3TyX—CTEKIIOM.

[Tosryuenue n300pakxeHnii ¢ MOMOIIBIO COOMPAIOLIEH JIMH3HI.

Omnpenenenne (POKyCHOTO pacCTOSIHUS M ONTHYECKOW CHJIbI cOOMparoleit
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOACHUHM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 0000mIeHUsT MPEIMETHOTrO  COACpKaHUS W OMNbITa  JEATEIBHOCTH,
MPUOOPETEHHOTO TIPH U3YYEHUH BCero Kypca (U3UKU YIrIIyOJIEHHOTO YPOBHS, a
TaK>Ke JJIs1 HOJArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY dK3aMEHY 0 (PU3UKE.

B nmpomecce wu3ydeHuss JAaHHOTO MOIYJSl PEATU3YIOTCS M TOJy4aroT
JanbHeilee pa3BUTUE ydeOHbIE JACHCTBUA, OOecHeuuBarouue JOCTHKEHUE
NPEIMETHBIX W METAlpPEeAMETHBIX PE3yJbTaTOB OO0ydYeHHs, (POpPMHUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUM Ha OCHOBE
npuMeHeHusT (GU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBUS (BBIIBHUKEHUE
TUIO0TE3, MOCTAHOBKA €M W IUIAHUPOBAHUE MCCIEIOBAHUSA, aHAIU3 JIAHHBIX U
MOJTy4YE€HHUE BBIBOJIOB).

[TpenmoutuTenbHON  QOpMON  OCBOCHHST MOIYJNA SIBISETCS MPAKTUKYM,
porpamMma KOTOpOrO BKJIFOYAET:

pelieHre 3a7ad, OTHOCSAIIMXCS K Pa3IMYHbIM pa3jiesiaM U TeMaM Kypca
(GU3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COJAEPKAHUE PA3HbIX Pa3/IeloB;



BBITIOJIHEHHE JIA0OPATOPHBIX PabOT M OMBITOB (BKIItOUYAsi paOOTHI M OMBITHI U3
nepeyHeil K paszaenaM Kypca) B YCIOBHUSIX CAMOCTOATEIBHOTO IJIAHUPOBAHUS
MIPOBEJICHUS UCCIIEOBaHMs, BEIOOpa 1 000CHOBAaHHUS METOAA U3MEPEHHSI BEIHUNH,
cOOpKH PKCIIEPUMEHTATBHOIN YCTaHOBKY;

BBINOJIHEHHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a1aHUA TIO E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH), B TOM YHCIE 33JaHUN C
MEXKMPEIMETHBIM COJIEP>KaHUEM;

paboTy HaJ TPYNIOBBIMH UM UHAUBHYaJIbHBIMU MPOEKTAMU, CBI3aHHBIMHU C
cofiepKaHueM Kypca (pU3HKH.

N3yueHne MOBTOPHUTEIHHO-0000INAIONIETO MOAYJISI MOKET 3aKaHYMBATHCS
IPOBEJICHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (pU3MKK yriayOlIEHHOTO ypOBHS,
BKJIIOYAIOLIEH 3aJaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBITOJIHEHUS
JUArHOCTUYECKON pabOThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TIOCYJapCTBEHHOMY JK3aMe€Hy 1o (u3MKe, a  Takxke
CBUCTEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON TPAaMOTHOCTH.



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

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

OCO3HAHUE BAXKHOCTH MOPAIbHO-ITUYECKUX IPUHIMUIIOB B JEATEIBHOCTU
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 PAa3BUTHS TEXHOJOTWM, BAKHEHILIEHW COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH,

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPaHCIIOPTE, Ha JOporax, C SJEKTPUUECKUM U TEIUIOBBIM 00OpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHW3aIluy, ropoja, Kpas) TEXHOJOTHUYECKOW W COIMAIbHOMN
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

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

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K UIMEHAIOUWUMCA YCI0GUAM COUUATILHOU U RPUPOOHOU
cpeowl:

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

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

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHUU;

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

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUS HAa OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YUCOHbBIC JCHCTBHS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIEHUI), KIIacCCUPUIUPOBATH UX;



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOILIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

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

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

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

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

MIPOTHO3UPOBATh BOZMOXKHOE JaJIbHENIIIee pa3BUTHE (PU3UMUECKHUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

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

aHaJTM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITETLHO  BBIOMpaTh  ONTUMalbHYHO  (QopMy  MpencTaBiICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIIOXKHBIMH CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATDH LEIH COBMECTHOW JESATENIBHOCTH, OpPraHU30BBIBATh JEHCTBUS IO
€€ JOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITNIOJIHATh CBOIO YacTh padOThI, AOCTUTas KayeCTBEHHOI'O pe3yibTara II0
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOMU JIEHUCTBUS C JPYTMMH YJIECHAMH
KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

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

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peIieHUs (U3MUESCKOW 3amadul WIu
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIliy U TIpeajiaraTh IJiaH €€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KCHHS)  PE3YJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JPYTOTO.

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

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIN:



UCIIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMHUUYECKUE SIBIICHUS, HAOIIOACHHE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOIHHEIHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PABHOMEPHOE [IBIDKEHUE, HEPABHOMEPHOE JBUKEHHUE, WHEPUUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TJIaBaHUE TeEJI, IPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMNbBITOB, JEMOHCTPHUPYIOUIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH NPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YNPYTOCTH, CHJIA TSDKECTH, BEC Tella, CWJa TPEHUS,
JaBJeHUE TBEPIOrO Teja, JaBI€HHE CTOJ0a KMIKOCTH, BBITAJIKUBAIOLIAS CHJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uxX O0OO3HAUCHUS U EIUHUIBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SBJICHHS M IPOLECCHI,
UCIIOJIb3Ys TIPaBWJIA CIIOKEHHSI CWJI (BIOJb OJIHOW TpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTH MPOCTbIE (PU3MUECKHE MOJENIU PEaNbHbIX OOBEKTOB, MPOILIECCOB U
SBJIICHUM, BBIJENATh NPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBACHATh (PU3NYECKHUE SIBICHUSA, IPOILECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
(GuU3NYECKYI0 MOJEIb, BBIABISATH MPUYHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacyéTHble 3aAauu (B 2—3 NIEHCTBUS) MO U3y4aeMbIM TeEMaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HOpMYyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI, 3aMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOpP METOJa pELIEHUS 3aJadyd, MCIOIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUINTh MpU OMOUIU
buznyecKkux METOAOB, W TpejIaraTb OPUECHTHPOBOYHBIA CIOCOO peIICHHs, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

MIPOBOJIUTH OTBITHI MO0 HAOMIOACHUIO (DU3UUYECKUX SIBJICHUN WM (PU3MUECKHUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATh MPEANOJOKEHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAUTH TpPSMbIe M KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tella, 00bEM Telna, CUila, TEMIepaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LUQPPOBBIX MNpUOOPOB, OOOCHOBHIBATH BHIOOP
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJNUTH HECIIOXKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEH
¢u3nyecKux BEMUYHMH (3aBUCHUMOCTH IMYTH PaBHOMEPHO IBMXKYIIETOCS Tejaa OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHHUsI OT IUIOIIAJM COINPUKOCHOBEHUS TEJ, CUJIbl YNPYTrOCTH OT YJJIMHEHHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C yuuTeneMm (GOpMyJIHMpoBaTh 3a7adyy W THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
NPECTaBIISITh MOJTYYCHHbBIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JieJaTb BBIBOJABI IO pe3ysibTaTaM
UCCIIEIOBaHMUS;

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

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAIOUIMECs] COCyAbl, OapoMeTp, pblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
quclie: NOJUIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKUI TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBax (U3MYECKUX SABJICHUM U HEOOXOAUMBbIe (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MpHU OOpalllEHUH C NpUOOpaMu U TEXHUYECKUMHU YCTPOICTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMyTEM CpPaBHEHUS pPa3IMYHBIX HCTOYHUKOB BBLICIATH
uHbOpMaIMIO, KOTOpas  SBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JAUTepaTypy (pU3MUEeCcKOro coaep kaHus, CIPaBOYHBbIE MaTepUaibl, PeCypChl CETH
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(GOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPATKHWE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOJMYHO JeNlaTh KPaTKUE COOOIICHMS O PE3yJbTaTaX MPOEKTOB WM y4eOHBIX
UCCJIENOBAHUM, IIPU 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YYEHHBIM ITOHATHHHBIN
anmnapar Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

IPU BBIIOJHEHUU YYEOHBIX IIPOEKTOB W HCCIECJOBAaHUM pacHpenesiaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJlauaMu, CICTUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUI, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJAa B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K xoHuy oOyueHus ¢ 8 knacce mpeAMETHbIE pe3yJabTaTbl Ha YIIIyOJIE€HHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbIe COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTAPHBIA JIEKTPUUYECKUN 3apsi, TPOBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU ITOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWJUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUEHHE), TEIUIOBBIE MOTEPH,
AIIEKTPU3ALMS TN, B3aUMOJCHCTBHE 3apsllOB, NEHUCTBUSA DJICKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TIOJIST Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUI0O UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh  TPOSIBJICHWE  HW3YYCHHBIX  (DU3WUECKHX  SBICHUH B
OKpyXXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISIPHbIE SIBJICHUS B MNPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue CoiHia, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTpUYECKHE SIBICHUS B arMocdepe, 3IEKTPUUYECTBO
HUBBIX OPTaHW3MOB, MArHUTHOE TI0Jie 3eMJH, Apeiid MOIIOCOB, POJIh MATHUTHOTO
moJyise ISl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



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

OMKCHIBATh M3yYCHHBIE CBOWCTBA TN W (HU3UYECKUE SIBJICHUS, UCIOJB3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IJIABJICHUSI, YJEeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJElIbHasl TEIUIOTa CroOpaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE VYENbHOE COMPOTUBJICHUE BEIIECTBA, padoTa U MOIIHOCTH
AIEKTPUUECKOTO TOKA), MPU OMMCAHUU TIPABMIIHBHO TPAKTOBATh (PU3UUECKUIA CMBICT
WCITOJIb3YEMBIX BEJIMUMH, WX OOO3HAYEHUS M CIUHUIBI (DU3WYECKUX BEIIMYMH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJMYMHAMU, CTPOUTH IpadUKu U3YYCHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIHYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCa, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3ULUUA 3JIECKTPUUECKUX TMOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jlxoynsa-JIeHia, 3aKOH COXpaHEHHUs SHEPruu, MPU ITOM pa3audaTh CIOBECHYIO
GbopMyIHPOBKY 3aKOHA M €T0 MAaTEMaTUYECKOE BHIPAKEHHUE;

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

OOBSICHATH (PU3MUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM 4YHCJIE TPEOYIOIMHUE YHCICHHOTO OILICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, IIPU 3TOM BBIOUpATH aJICKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTMYECKYI0 LEMOYKY pAacCyXIECHHM C ONOpOM Ha HU3YUYEHHbIE CBOMCTBA
bu3nUecKux SBICHHUH, (PU3NUeCKre 3aKOHBI, 3aKOHOMEPHOCTH M MO/IEIH;

YBEPEHHO peliaTh pacdy€THbIe 3amaun (C omopod Ha 2—3 ypaBHEHHS) TIO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAIONMIUMX (DU3NYECKUE BEJIIMYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIE JIaHHBIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO0 3HA4YeHUA (PU3MYECKOW BEIUMYMHBI M ONpPEENSITh Pa3MEPHOCTH
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHUM  HWCCJENOBAHMS  PAClO3HaBaThb  NPOBEPSIEMOE  MPEIINOIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoliecca OCThIBaHMs (HarpeBaHus) NpU
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMIAAU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIM3al1sl MArHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 HM30BITOYHOrOo Habopa oOopynoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEPEHHsS] (U3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENbHAas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAIpPSIKEHUE,
yleabHas TEIIOEMKOCTh BEILECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WU
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiyeii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHs] M YAEJIbHOIO CONPOTHBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U IMApaJUIEIbHOTO COEIWHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIATh MMOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOIHIl 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 TMPOIECCOB C OMOPOM Ha MX OMUcaHUs (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (IPUMEPBI), MPEAOXPAHUTENH W HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA U H3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
MOCJIEIOBATENbHBIM W NApAJUICIbHBIM COEIMHEHHEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

MPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O IPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEH CpeIe;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpast SIBJSIETCS MPOTUBOPEUYUBOM MITH MOXKET ObITh HEJJOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM I€ATEIbHOCTH, IPU 3TOM TPAMOTHO HMCTIONIb30BaTh U3yUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIIOJHCHHEM IUIaHA JCHCTBUU U KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K xonny oOyueHuss ¢ 9 knacce npeiMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YYArOIIUXCSl YMEHUI:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U IMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJIHBI,
3BYK, HMH(Qpa3ByK M YyJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJHBI, PEHTI€HOBCKOE
U3yYeHHE, IIKajla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU TP PEHIEHUHU YUEOHBIX U MPAKTUYECKUX 33724,

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIbHOW TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCT,
Koje0aTeNIbHOE  JIBW)KEHUE (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHHE (PacIpOCTPAHEHUE M OTpPaKEHUE
3ByKa, MHTepdepeHIrs U Tupakius BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XK€HHE M IIPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTpPaXKEHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3y4YeHUs]) 1O ONHCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBJICHHE;

pacno3HaBaThb — NPOSBICHHE  HM3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM MHUpe (B TOM yucie (PU3NYECKUE SBJICHHUS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJAHOAKTUBHOE
U3Jy4€HHE NPUPOJHBIX MUHEPAIOB JEWCTBHE PAaJMOAKTHBHBIX H3JIy4EHUI Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPEAHSsI W MTHOBEHHAs CKOpPOCTh Tella IpHu



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEWMHOM  JIBMDKEHHM,  YIJIOBass  CKOPOCTh,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPIAOTO Tela, UMITYJIbC TEJIA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi DHEpPrus, IOJIHAsI MEXaHW4YecKas JHEeprus, NEepHoJ M 4YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb IIPEIOMIICHUSA
Cpenpl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (DU3UUECKUX BEIWYHH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLUIT
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJIENIb ATOMA, HYKJIOHHYIO MOJIEJIb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UYECKHE MOJENIN PEATbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHMI,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE 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 MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MYECKHX BEJIUYHMH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M M BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBAaTHYI0 (PU3UYECKYIO MOJIeNb, C HCIOJb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
NaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE AaHHBIC, IPUMEHATh METOJbI aHAJIN3a PAa3MEPHOCTEN, UCIOJIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
¢bu3nyecKoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHUHBI,
MOJTyYEHHOM MPH PEIICHUH 3a/1a4H;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OLIEHWBATh MPABWIBHOCTh TMOPSAJIKAa TMPOBEICHUS HCCIIETOBaHU,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

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, 3aBUCHMOCTb IMEpHOJa KOJeOAHWW MPY>KHMHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHne Oenoro CBeTa B CIEKTP, U3YUEHHE CBOWCTB M300pakKeHUs B IUIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa o0OpynoBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHHM, ONpeaesnsis
CpeqHee 3HAYeHHE U3MEpPSAEMON BEJIMYMHBI M ONpEAeNsss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCcKas paboTa M  MOIIHOCTh, YacTOTa M TMEPHOJ  KojeOaHUMU
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb HM3MEPEHMs, CAMOCTOATEIBHO COOUpPAThH
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTbh IIyTH OT BPEMEHU MpPH PaBHOYCKOPEHHOM JIBH)KEHUU 0e€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHHUS, MEpHOoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBl HUTH, OIPEJCICHUE YCKOPEHHUS CBOOOIHOTO TAjCHUsS, HCCIICIOBAaHUC
M3MEHEHUS BEJIMYMHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTbH yria
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 MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yIbTaTaM UCCIEAOBAHMUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHClIe: CHUIOMETP, JATYUKU TIOJIOKEHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH HU3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOIUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIoIIEH Cpeie;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENLHO (HOPMYITUPYS TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(GOPMAIMKM HA OCHOBE HMMEIOLIUXCS 3HAHUW U
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh MPHU BBIMIOJTHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYEcKOro coaeprKaHus, CIPaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBbIE 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 (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE TMIpPE3EHTAle ¢ Y4ETOM
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
2.1 CrpoeHue BemiecTsa 2 1
59 JIBMOKEHUE U B3aMMOJICHCTBHE YAaCTHI] 4 5
' BEILIECTBA
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 1
Htoro no pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHUUEeCKOE OBUKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTb 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 JNanenue. [lepenaua naBiaeHust TBEPABIMU 5 2




TCI1aMU, XKUAKOCTAMHU U Ira3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlf{e JKMJIKOCTH U Ta3a Ha 12 1 3
MOTPYXEHHOE B HUX TEJIO

Wroro no pazueny 28

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
51 PabGora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus 1

Hroro mo pazueny 19

Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IM I MOAYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOJTYIIb 6

Htoro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHre u CBOHCTBA BEIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNEKTpUYECKHE 3apsabl. 3apsHKCHHBIC Tea 9 1
' U UX B3aUMOJICHCTBHS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBJICHUS 11 4
2.4 DNeKTpOMarHuTHas MHIAYKINS 7 1 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOAYJIb
3.1 [ToBTOpHUTENBEHO-0000IIAOIINN MOTYITH 5
Wroro no pazmeny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KJIACC

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

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

DIIeKTPOMArHUTHOE MOJIE U

3.1 6
AJIEKTPOMATrHUTHBIE BOJTHBI
Wroro no pazneny 6
Paznes 4. CBeroBbI€e ABJICHHSA
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 8
4.2 JIuH3b1 U onTUYECKUE IPUOOPHI

4.3 Paznoxxenue 6e10ro cBeTa B CEKTP




Uroro mo pazueny 16

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 19.5






HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE

Ne Hara undgpoBbie

Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusuka — HayKa o0 npupoje. ABiaeHus 1

PUPOJIbI

®usnuecKue ABICHUS 1

dusnyecKkue BeMYruHbl. Pa3MepHOCTD.

®uznueckue npudopsl. [lorpemnoctu npu 1

IPSIMBIX U3MEPEHUAX

Vpok-uccnenosanue "M3mepenue

JIMHENHBIX pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "H3mepenue 1 1

00BEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHas pabora "Onpeznenenue 1 1

pa3mepoB MajbIxX Tea. Metoj psiioB”

Mertobpl HaydyHOTO nO3HaHMs. Onucanue

(GUBUYECKUX SBJICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: JATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTANIbHO, TEM OO0JIbIIIE,

4yeM OoJIbIIe BhICOTa IMycka'

Crpoenue BemiectBa. ONbITHI, 1




JOKa3bIBAOIHUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guaMerpa
aToOMa METOJIOM PSIOB (C UCTIOIB30BAHUEM
dororpadwuii)"

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

JBuxenne yactuil Bemecta. Juddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

B3anMoelicTBre 4acTHI] BEIIECTBA:
MPUTSHKEHUE U OTTAJIKUBAHUE
ArperatHble COCTOSIHUSI BEILIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunueckoe nBuxeHue. [1yTs,
TPaeKTOpHs, IEPEMELLIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxkeHne. CKopocThb

18

19

HaxoxxneHune ckopocTy, yTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "Onpeznenenue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUs"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

21 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTopHnas pabota "Onpeznenenue

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

93 OtHOCUTENBHOCTH ABMKEHUA. ClokeHue
CKOPOCTEH Mpu napaieIbHOM JABHKEHUU
[Tonyuenue u ananus rpaukoB

24 3aBUCHUMOCTH TIYTH ¥ CKOPOCTHU JABUKCHHUS
OT BpEeMEHH
Pemenue rpaduueckux 3agad no reme

25 "Mexanuka. PaBHomepHOe
NpsIMOJIMHEIHOE ABMKEeHne"

26 SIBneHne nHEepUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia MPU
MOCTYNATeNbHOM JIBUKEHUHU

28 Vpok-uccnenopanue "CpaBHEHHE MaCC IO
B3anMMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabora "Onpenenenue
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amgau no reme "Macca Tena.
ITmorHOCTE BemtecTBa"

32 Cwmecu u crnaBel. [loBepxHOCTHAs U




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPoO/Ie.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOECHUHU BELIECTBA.
Mexanuka"

KoHnTtposbhas padora mo teme "dusnka —

34 Hayka o npupoze. IleppoHaqasibHbIe
CBE/ICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHMHU BelllecTBa. MexaHuka"

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

36 N3o06paxkenue cui. Pemenue 3anay o
teme "OnpeaeseHue CUibl TIKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

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

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

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

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1eopMann) NpyKUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielcTBYOIIAs cuila

44 Pemenue 3anau no teme "CnoxxeHue cui.

PaBHoaeiicTBytomas cuia”




Pemenne 3agaug mo reme "B3aumoneicreue

45 ten. Cuiel B MeXaHuke"
Pemenne 3agau no reme "Cua tpenus".

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHUJIBI
TPEHMSI OT ILIOIAN COIPUKOCHOBEHUS"
JlaGopaTtopHas pabota "OmbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI IaBJIICHUS U
XapakTepa COIPHUKACAIOIINXCS
noBepxHocTen"

48 Pemenne 3agaud mo reMme "B3aumoneictsue
ten. Cumsl B Mexanuke"

49 KouTponbhas pabota no Teme
"B3zaumMonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

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

59 VYpok-uccnenosanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIEepaTypsl”

53 JlaBnenune KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTponcTBa

55 3aBUCHMOCTb JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocraTtnyeckuii napanoke

57 Ypok-npoekT "M3ydenne cooomarnmxcs

cocyaoB"




Ypoxk-koudepenuus " uapapauueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATtmochepa 3eMin 1 IPUIHUHBL e
CYLIECTBOBaHMS

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

63 N3mepenue atMmochepHOro aBjieHuUs.
OmnsiT Toppuuenau
3aBUCUMOCTBH aTMOC(EPHOTO TaBJICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr st
U3MEpEeHUs aTMOC(EepHOro 1aBiIeHUs

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3JIMYHBIX BHICOTAX

66 BrrrankuBatomias cuia. 3akoH Apxumena

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

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

69 BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIOIIEN Ha

70

TEJO0, MOTPY>KEHHOE B JKUJKOCTD"

IInaBanue Ten




JlaboparopHnas pabota "Hccienoanue

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

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrtenue 3amad mo teMe "3akoH
Apxumena. YcioBus riaBaHus teua"
Pemenue 3agau mo treme "JleicTBue

74 YKUJKOCTHU U Ta3a Ha OTPY>KEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUE
rpy30H0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

76 teMme "JlaBieHne TBEpAbIX TN, KUAKOCTEN
1 Ta3oB"

77 KonrtponsHas padora no reme "JlaBneHue
TBEPJBIX TeN, )KUIKOCTEN U ra3oB"

78 Mexanunueckasi pabota

79 MomHocTb

80 Pemenue 3agau Ha onpeneneHue paboOThI U
MOIIIHOCTHU

81 PaGota cuibl TSKECTH M CUITBI TPEHUS
Pemenue 3amau o Teme "Pabora cuiibt

82 TSDKECTH U CHITBI TpeHus" /Beepoccuiickas
poBepoYHas paboTa MpH MPOBEICHUH C
HCII0JIb30BAaHUEM KOMIIBIOTEpA

83 VYpok-uccnenosanue "Pacuér MOIIHOCTH,

pa3BUBaeMoM IIpH NMOABEME 110 JecTHULE"




84

IIpocTeie MexaHU3MBI

85 MowmenT cwibl. [IpaBuino MoMeHTOB
JlaboparopHas pabota "M3ydeHnue npaBuia

86 pblyara JJisi HOJIBUXKHOTO U HEMOIBHKHOTO
0J10K0B"

87 "30510TOE MIPaBMIIO" MEXaHUKHU

88 Vpoxk-npoekt "[IpoexkTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU MapameTpaMu”
Ypoxk-koudepenuus "[IpocTsie

89 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

90 KoaddunmenT nonesznoro neicTBus
MPOCTBIX MEXaHH3MOB
JlaGopatopHas pabota "OnpezneneHue

91 KIIJI moaBu>XKHOTO M HEHOABHUXKHOTO
0s10k0B"

92 Mexannueckas sHeprusi. Kunernueckas u
MOTEHIIMaIbHAs SHEePTUs

93 3aKOH COXpaHEHMsI MEXaHUUECKOMN
SHEPTUU
VYpok-3KcrepuMeHT "IKCnepuMeEHTaIbHOE

94 oTIpeNieIeHne N3MEHEHUS! KHHETUIECKOH 1
MOTCHIINATHHON YHEPTHH MPU CKATHIBAHUN
TeJa M0 HAKJIOHHOMN IJIIOCKOCTH"

95 [ToxroroBka K KOHTPOJILHOU paboTe 1Mo
teme "Pabota U MOImHOCTE. DHEeprus"

96 KonTtponshas padora no teme "Pabora u

MOITHOCTB. DHeprus" /Beepoccuiickas




poBepoYHas paboTa pu MPOBEICHUHN HA
OyMa)KHOM HOCHUTEJIEC

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

08 Pa6oTa ¢ Tekctamu 1o Teme "CtpoeHue 1
BellecTnra”

99 Pa6ota c Texctamu 1o Teme "Cuiibl B 1
npupoje"

100 PaGora ¢ Texcramu o Teme "JlaBnenue 1
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B"

101 PaGora ¢ Texkctamu no teme "DHeprus" 1

102 Pabora ¢ Texctamu no Teme "IIpocTsie 1
MEXaHU3MBI'"

OBIIEE KOJIMYECTBO YACOB I10 102 93

[NPOTPAMME




8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoThI pecypen
OCHOBHBIE TIOJI0XKEHUST MOJIEKYIISIPHO-
1 KHHETHUYECKOW TEOPUU U UX OIBITHBIE 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUH BEIIeCTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CMaunBaHue U KanWIISIPHOCTD. 1
[ToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemnepaTypHbI€ Kbl
9 BHyTpeHHsIst 3Heprus u crnocoosl eé 1
U3MEHEHUS
10 Bune! Ternonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
LEJSIX dHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1

TCIINIOEMKOCTD




13

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

14

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

15

16

17

JlaGopaTtopnast pabora "HcciaenoBanue
SIBJICHHS TETNIOOOMEHA IPH CMEIIMBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "TemnooomeH u
TEIJIOBOE paBHOBecHE"

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

18

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

19

20

21

Pemenue 3amau nmo treme "IlnaBienne u
OTBEP/ICBAaHUE KPUCTAIUTNYECKHUX TEN"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHUs JIpaa"

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

"

TCII

22

[TapooOpa3oBaHue ¥ KOHACHCAIIHS.




Hcnapenue

Kunenue. Y nennHas Tenora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIEPATYPhI KUTICHUS OT aTMoc(hepHOoTro
aBJICHUS

24 Pemenue 3amau no teme "IlapoobpazoBanue
U KuneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBHIEHHBIN Iap.
BiaxxHOoCTB BO311YXa
BrnaxHocTs BO31yxa U €€ u3MepeHue.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEIILHOM BIAXXHOCTU BO3ayXa"

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

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TerIoTa
CTOpaHHUS

31 [IpuHIMIBEI PaOOTHI TETIOBBIX IBUTATENEH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBurareis

34 Pemenne 3agau mo reme "KIIJ] TermoBoro
nsurareis"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATEIN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie TOTEPH B TEIUIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[MoxroroBka Kk KOHTPOJILHOW paboOTe MO TEME

38 "TemoBsie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUI BeriecTa"
KoHnTtposbHas padora mo teme "TermmoBbie

39 siBNeHns. MI3MeHeHne arperaTHpix
cocTosiHUI BemecTBa"

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

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
HadJIeKTPU30BLIBATHCA"

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

43 aeKTpuYeCcKoro nois. [IpuHnun
CYNIEPIO3ULNH IIEKTPUUECKUX TTOJIEH

44 Hocurenu snekTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsaa. CTpoeHue aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHUKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

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

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUs

3JIEKTpUYECKOro 3apsaa




OnekTpuueckuil Tok. lctouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DIIEKTPUYECKHI TOK B METaJIax 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

94 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpskeHue. BonbTmeTp 1
Jlaboparopnas pabota "COopka u

56 HCIIBITAaHUE DJICKTPUUCCKOU TN 1
MOCTOSIHHOTO TOKa"

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

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepe3 pe3nucTop, OT HAPSHKSHUS Ha
pe3uCTOpe U CONMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTMPOTHBIICHUE

50 JlaGopatopHas pabota "OnpezneneHue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

61 Pemenue 3agau no teme "DneKkTprueckoe 1
CONPOTHUBJICHHE. Y IEIBHOE COMPOTUBIIEHUE"

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

63 [TocnenoBarenbHOE U MapaieIbHOE 1

COCIUHCHUA ITPOBOIHHNKOB




64

JlaboparopHnas pabota "IIpoBepka npaBuia
CJIO’KEHUS HAIIPSDKEHUH TIPU
MIOCJIEIOBATEIILHOM COCTUHCHUU JIBYX
pe3uctopon"

65

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

66

67

68

JlabopaTtopHas pabota "[IpoBepka npasuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHSI IPOBOTHUKOB
OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa JiJ1s TOJIHOU
enu

69

Pemenue 3amau o reme "DJIC, BHyTpeHHEE
COINPOTHBIIEHNE UCTOYHMKA TOKa. 3akoH OMa
IS TOJIHOM 1enu”

70

71

Jlabopatopnast padora "Onpenenenne IJC
N BHYTPCHHET'O COIMPOTHUBIICHUA NUCTOYHHKA
TOKa"

[IpaBuna Kupxroda

72

JlaGopaTtopHnas pabota "I[IpoBepka mpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEWHBIX
3J1eMEHTOB"

Pabora snexkrpudeckoro Toka. MouHoCTb




SJICKTPHUYCCKOI'O TOKA

75

76

JlaGopaTtopHnas pabora "Onpeznenenue
pabOThl ¥ MOIIHOCTH 3JIEKTPUYECKOTO TOKa"

3akon JIxoyns-Jlenna. [Torpedurenu
JNEKTpUYECKOro Toka. KopoTkoe 3ambikaHMe

77

Ypok-koHpepenmus "O0bsICHEHHE U
MPUHLIMI ACHCTBUS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DnekTpuuecKue 3apsabl. 3apsKEHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

79

KonTponbhas pabota no Teme
"DnekTpuuecKue 3apsabl. 3apsLKEHHbBIC Tena
" X B3aumoeiicTeus. IlocTosHHBIN
anekTpudeckuil Tok" /Beepoccuiickas
poBepoYHasi paboTa Mpu MPOBEJCHUU C
HCIIOJIb30BaHUEM KOMIIBIOTEPA

80

81

82

ITocTosiHHBIE MAarHUTLI. MarHUTHOE MOJIE
3eMiId U €ro 3HadeHue U KU3HU Ha 3eMIIe

VYpok-uccnenosanue "M3ydenne
MarHMTHOTO TOJIS IOCTOSIHHBIX MarHUTOB
py UX 00bETUHEHUH U Pa3/IeiICHUN.

n

anyanmaum{ I10J14 ITIOCTOAHHBIX MarHUuTOB

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [IpuMeHeHune 371eKTPOMarHuToB B




TCXHHUKE

Cuna AMriiepa u onpejeneHue e

84
HarpaBJICHUs

85 Pemenue 3amad no teme "Cuna Amnepa u
omnpezaeneHue e€ HanpaBiaeHUA"
DNEeKTpOoABUTaTENb IIOCTOSIHHOIO TOKA.

86 Hcnonp3oBanue 31eKTpoABUTATENICH B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

87 JlabGopaTtopHast pabora "H3yueHnue aercTBus
MarHUTHOTO TIOJIsI Ha MTPOBOJIHUK C TOKOM"

88 Ypok-koHpepenus "[IpakTudeckoe
MIPUMEHEHHUE 3JIEKTpOABUraTeiein"

89 JlaboparopHnas padota "KoHCcTpyrpoBaHue u
u3ydeHue paboThl dIEKTpOABUTATENA"

90 JlabopaTtopnast pabora "N3zmepenne KII1/]
AJIEKTPOJIBUTATEIHFHON YCTAHOBKH"

01 OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu. [Ipasuno Jlenna
Ypoxk-uccnenosanue "Mccnenopanue

92 W3MEHEHUH 3HAaYeHMsI U HalpaBJICHUS
MHAYKIIMOHHOTO TOKa"

Pemenne 3amau mo reme "3akoH

93 AJIEKTPOMArHUTHON MHIyKIHH. [IpaBuiio
Jlenma"

94 OnextporeHepatop. CriocoObl MoITyueHHs
AIEKTPOIHEPT U

95 Ypok-koHpepeHIus "DIeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKA OHCPTHHU.




[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

[MoxroroBka Kk KOHTPOJILHOW paboOTe MO TEME

96 . ; 1
DNEKTPOMArHUTHBIE SIBJICHUS

KoHnTtposbHast pabora "DineKTpoMarHuTHbIC

97 sBiieHus "/ Beepoccuiickas mpoBepoyHast 1
paboTa 1mpu IpOBEICHUHA Ha OyMaKHOM
HOCHUTEJIE

08 Pabora ¢ Tekctamu no Teme "Temnnossie 1
siBIeHUS"
Pabota c Texctamu 1o Teme

99 "JeKTpUUecKre 3apsbl. 3apsHKCHHBIE Tela 1
U UX B3aumojencraue"
Pa6ota c Texkctamu o Teme "[locTosTHHBIN

100 1
ANEKTPUIECKUIN TOK"

101 PaGora ¢ TekcTamu o Teme "MarHuTHbIe 1
ABJICHUS"

102 Pabota c Texkctamu 1o Teme 1
"DeKTpoMarHuTHas UHIYKIus"

OBIIEE KOJIMYECTBO YACOB I10 102 995
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
Mexanudeckoe nBuxeHue. MarepuanbHas
1 Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
3 BekropHbie BETUYMHBI, ONIEPALIH C 1
BEKTOpPaMHU, ITPOCKIIUU BEKTOPOB
4 Pannyc-BekTop MaTepHalbHON TOUKH, 1
nepeMeIIeHne Ha TIOCKOCTH
5 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1
6 Pemenue 3amau o reme "PaBHOMepHOE 1
psIMOJIMHEHOE ABIKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
7 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTb TeJla TPU HEPABHOMEPHOM
JIBIKEHUN
JlaGopatopHas pabota "OnpezneneHue
8 CpeIHel CKOPOCTH CKOTBKEHUs OpycKa 1 1
WJIU IBMOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
9 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE 1

JBUOKEHUE. Y CKOpEHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "Ckopocthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IUI0CKOCTH"

14

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

15

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

16

I'padmueckas uHTEpIIpEeTaLINs YCKOPEHUS,
CKOpPOCTH, MPOUJEHHOIO MMYTH U
MEpEMEIICHUS IS TPSMOJIMHENHOTO
JOBHUXXCHUSA

17

18

Pemenue 3amau o teme "I'paduyeckas
WHTEpIpETALMs YCKOPEHUs, CKOPOCTH,
MIPOMJIEHHOTO ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBobogHOTrO nageHus. OmbITh
lamunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBMkeHUE TEa,
OpOIIEHHOTO O] YTJIOM K TOPU30HTY"
JlaGopaTtopnast pabora "HccnenoBanue

22 JBUKEHHS TeJia, OPOIIIEHHOTO TIOJT YIJIOM K
rOpU30HTY"
Pemenne 3agau mo teme "JIBrkeHue 1Mo

23 JIEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageaus”

24 JIBuKeHHE M0 OKPY>KHOCTH

o5 JInneliHas n yrinoBasi CKOPOCTb, IEPUOA U
4acToTa

26 CKOpOCTh U YCKOPEHHE MPH JIBIXKEHUH TI0
OKPYKHOCTH

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

28 npuOIMKEHHOE ONMCAHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO JABMKCHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

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

30 "MexaHn4ecKoe ABMKEHNE U CIIOCOOBI €T0

onucanus"




31

[Iepsbiii 3axk0oH HproToHa. BekTop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uius
cui

34 Cuna ynpyroctu. 3akoH ['yka

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

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopMaiuu npy>KUHbI"

37 Cuna tpenus. KoapdummenT tpenns

38 JlaGopatopHas pabota "OnpezneneHue
Kod(puImenTa TpeHHs CKOJIbKECHHS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBrKeHME Ten 0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHII

41 3akoH bepHyM ¥ noIbEMHAs cujia Kpbliia
Ypoxk-koudepenuus "CoBpeMeHHbIE
JeTaTeNbHbIE alllapaThl, Cy/1a Ha

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

43 Cuiia TSKeCTU Y 3aKOH BCEMUPHOTO

TATOTCHUSA




JIBM>KEHHE Te BOKPYT I'PaBUTALMOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOPOCTb

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTepHUanbHON TOUKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuno MOMEHTOB

48 Vpok-uccnenopanue "OnpeneneHue
LEHTpa TSKECTU pa3IMyHbIX Te"
Nmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeIiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHEHUS
UMITYJIbCa

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

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckast paboTa 1 MOITHOCTb

54 Pabota cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHnas pabota "Onpeznenenne

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBY)KEHUH TeJa N0 TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "Onpeznenenue

57 paboThI CUIIBI YIPYTOCTH MPH MOABEME

T'py3a € UCIIOJIBb30BAHUCM HEIIOABHUIKHOT'O 1




[MOABWXKHOTO OJIOKOB"

58

59

HOTCHHI/IaJ'IBHaH OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUuu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pemenue 3amau no teMe "3aKOHEBI
W3MECHEHUS U COXpaHEHUS MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "B3aumoneiicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTtponpsHas pabora o Teme
"B3auMoaencTBre TeI. 3aKOHBI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KoseOaHUil: mepuo,
4acTOTa, aMILIATYAA
MareMaTH4ecKuil U NpyKUHHBIN

MasTHUKH. JlabopaTtopHas paboTa
"HccnenoBanue 3aBUCUMOCTH TTEpUOJIA

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH NEepHoa KoneOaHun
MIPY’KNHHOT'O MasATHUKA OT Macchl Irpy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopuas padora "U3mepeHue
paTop p p
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3nepruu npu
K0J1e0aTeIIbHOM JIBHKCHUU
VYpoxk-uccinenosanue "l[IpoBepka

HE3aBHCUMOCTH II€pHUOaa KonebaHuii
I'py3a, HOABCUHICHHOI'O K JICHTC, OT MacCChI

rpygaﬂ

MexaHudeckue BOJIHEL: IpOOOJbHBIC U
IMOIICPCUYHBIC

73

CBolicTBa MEXaHUYECKUX BOIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpoCTpaHEHHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTepdepeH U TUGPaKIUU BOJIH HA
MOBEPXHOCTH BOJBI"

VYpok-koHpeperuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4eckue
BOJIHBI"

3Byk. Pacnipoctpanenue u otpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"JKCIEpUMEHTAIIBHOE OIPEIEIIEHNUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

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

80

VYpok-uccnenosanue "Habmonenue n




00BsICHEHHE aKyCTUYECKOT0 pe3oHaHca"

Nudpa3Byk u ynprpazByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTpOMarHUTHOE OJIEe U
3JIEKTPOMArHUTHBIE BOJIHbI

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

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

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

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CkopocTb cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tuppaxus

88 JlydyeBas MOJieNIb CBETA U T€OMETpHUYECKast
ontuka. MicTouHMKM cBeTa

89 [IpsimonuHeitHOe pacipocTpaHEeHUe CBETA.
3armenus Comnnua u JIyHsl

90 3akoH oTpaxeHus cBeTa. [lmockoe 3epkaio

01 [TocTpoenue nzobpaskeHuit,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBeTa. 3aKOH MPEITOMIICHUS
cseta. [lonHOE OTpakeHue cBera.

93 JlaGopaTtophast pabota "HcciaenoBanue




3aBUCHUMOCTH yTJjia IPeIOMJICHUS OT yriia
MaJICHUsI CBETOBOTO JIyya Ha TPaHHUIIC
«BO3IYX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

94 1 1
00BSICHEHHUE ONTUYECKOr0 MUpaxa"
Ypok-koupepenmus "Mcnonp3oBanue
95 MTOJTHOT'O BHYTPEHHETO OTPAKCHHUS: 1
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3h"
96 JIun3a, X0 My4eil B TUH3E
97 dopmyIia TOHKOH JTMH3BI
JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN 1 1
CHJIBI COOMPAFOIIICH JTMH3BI"
99 [Tonyuenue nzo6paxxeHuii ¢ TOMOIIbIO 1
coOuparoliel U pacceuBarolei JIMH3
Ypoxk-konpepenuus "IIpuniun aeiicTBus
100 ONTUYECKUX MPUOOPOB (MUKPOCKOIIL, 1
Teneckor, ¢poroannapar)"
101 ['ma3 kak onTuveckas cucrema. 1
biM30pyKOCTh M JaTbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKT.
102 Onebitel HetoToHa. CroxxeHue 1
CIEKTpaJIbHBIX 1[BeTOB. [lucnepcus ceta
OBIIEE KOJIMYECTBO YACOB I10 102 195
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, § xknacce/ [lepsimkun A.B., O611ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiecTBo «M3aaTenbCTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBoO ¢ orpaHuYeHHOM
O0TBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

. MeToanueckue MaTepuabl

* http://www.fizika.ru/Caiit 11 yuamuxcs u npenojaBatenci pusuku. Ha caiite
pa3MeIieHbl Y4eOHUKN

busuku 1 7, 8 u 9 kiaccoB, COOPHUKHM BOIIPOCOB U 3a]1a4, TECThI, ONTUCAHUS
71a00paTOPHBIX PaAdOT.

VYuutens 3aech HailayT 0030pbl y4eOHOM TUTEPATypbl, TEMAaTHUYECKUE U
NOYPOYHbIE TUIaHbI, METOIUYECKUE

pa3paboTku. Mimeercs Takke AUCKYCCUOHHBIN KITyO

* http://metodist.il.ru/Metoauka pusuku



* http://www.phys-campus.bspu.secna.ru/Kamiryc

* http://www.uroki.ru/O0pa3oBateibHbli TOpTa (MIMEETCsI pa3ei
«H(pOpMaIMOHHBIE TEXHOJIOTHH B

IITKOJIEY )

* http://physics.i0so.iip.net/JlabopaTopust 00y4ueHuUs PU3NKE U aCTPOHOMHUH -
BeIyIast 1Ta0OpaTOPUsI CTPAHBI

0 pa3pabOTKe AUTAKTUKA U METOAUKNA OOYICHUS ITHM MPEIMETaM B CPETHEH
mkoje. et obcyxaeHus

OCHOBHBIX JIOKYMEHTOB, peTJaMEHTUPYIOMUX Gu3ndeckoe oopasoBanue. Bee
OHU B TIOJTHOM BapHaHTE

PacCIOJIOKEHBI HA ATUX CTpaHUIA. MOYKHO MPUHATH YIaCTHE B OOCYKICHHUU.

* http://ioso.ru/ts/archive/physic.htmlcnons3oBanne HHGOPMAITMOHHBIX
TEXHOJIOTHH B MPEMOTaBaHUN

¢usuku. Matepuansl (B TOM yuciie Buaeo3anucu) cemunapa B PAO mo
npobJieMe MCI0JIb30BaHMS

UH(OPMAITMOHHBIX TEXHOJIOTHH B ipenogaBanuu Gpusuku. ColepKuT Kak 001ue
JOKJIAJTBI, TaK U JIOKJIQJIBI O

178

KOHKPETHBIX ITpOoTrpaMMax M HHTEpHET-pecypcax.

* http://physics.ioso.iip.net/index.htmJIaGoparopust oOyueHus pusnke u
actponomuu (JIOuA MOCO PAO) .

Marepuabl o cTaHAApTaM M Y4eOHUKaM JUIsl OCHOBHOM ¥ TIOJTHOM cpeHei



IIKOJIBI.
* http://www.gomulina.orc.ruBupTyanbHbIi METOAMYECKHUI KAOUHET YUUTEIISA
(U3UKH U aCTPOHOMHHU

* http://www.mpf.da.ru/Caiit xadeapsl MeTOMKH npenoaaBanus ¢puszuku MITY

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

http://pedsovet.org/
http://www.fizika.ru/
http://www.phys-campus.bspu.secna.ru/
http://www.uroki.ru/
http://physics.ioso.iip.net/
http://ioso.ru/ts/archive/physic.htm
http://physics.ioso.iip.net/index.htm
http://www.gomulina.orc.ru/
http://school.komi.com/

http://tco-physics.narod.ru/






		2024-09-27T10:27:28+0300
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ОСНОВНАЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА П. ГРАЧЕВКА




