


MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueOHOTO TIpeameTa «Du3nkay Ha YPOBHE OCHOBHOTO
o0mero 00pa3oBaHUS COCTaBJI€Ha Ha OCHOBE TpeOOBaHUII K pe3ylbTaTam
yrayOJEHHOTO OCBOSHHS OCHOBHOW 0O0pa30BaTEIBbHOW MPOTPaMMBbI OCHOBHOTO
obmiero odpaszopanus, npesacrapieHHbIX B DI'OC OO0, a Tak ke B COOTBETCTBUHU
¢ (enepaibHON 00pa30BaTENBHON MPOTPAMMbI OCHOBHOTO OOIIEro 00pa3oBaHUs
(ITpuka3z MunuctepcTBa npocsemienus Poccuiickoit ®enepanuu ot 16.11.2022
Ne 993) u ¢ onoBHo# oOpazoBarensHOM porpammbl OO0 MKOVY «KitoueBckas
COLI um. A .II. buprokoBa»

OBIIAS XAPAKTEPUCTHKA YYEBHOI'O IIPEJIMETA «®U3UKA»
dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX

IPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHbI JIeKAaT B OCHOBE IPOIECCOB U
SABJICHUM, W3y4YyaeMbIX XHUMHEH, OWoyiorued, actpoHoMuerd u (U3NYECKOU
reorpaduei, BHOCHUT BKJaJ B  E€CTECTBEHHOHAyYHYIO KApTUHY MHpA,
IpPEeIOCTaBsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHS HAay4HOrO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa M3 TNIaBHBIX 33734 (DU3MUECKOro 0Opa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YriyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIIeIYIOLUMU KOMIETEHTHOCTSIMH, XapaKTepU3yrIUMH
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAay4YHO OOBSCHSTH SIBJICHHUS;

OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIICIOBAHUS;

WHTEPIIPETUPOBATh JTAHHBIE U HCIIOJIb30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJTYYEHHUSI BEIBOJOB.

Hean wuzyvyenusi Gu3MKM Ha ypOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoii @exaepauuu, peanu3yOIUX
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pELICHUEM
Kosnerun MunuctepcTBa npocsenieHust Poccuiickoit denepannu (MpoTOKOI OT 3
nekaopst 2019 r. Ne T1IK-4BH).

Hean uzyuyeHus pu3uKu HA yriay0JI¢éHHOM ypOBHe:

pa3BUTHE HMHTEpeca W CTPEeMJICHHMsI OOYyYaIOIIMXCS K HAayYHOMY H3YYECHHIO
MPUPOIBI, PA3BUTHE WX UHTEIUIEKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTaBICHUM O HAYYHOM METOJ€ MO3HAHUA U (HOPMUPOBAHUE
UCCJIEI0BATENLCKOrO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJjbTaTa MU3yueHUsS] OCHOB
CTPOCHHMSI MAaTEPUH U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHU;



dbopMHupoBaHUEe YMEHUW MPUMEHATh (U3NYECKHUE 3HAHUS W HAYYHBIC
JI0Ka3aTeNbCTBA I OOBSACHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpOBaHNUE TIPEACTABICHUA O pONMM (PU3UKU 171 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX chepax Oymyiein
npoecCHOHANBHON  JEATEILHOCTH, CBSI3aHHOW C (DU3WKOH, TMOATOTOBKA K
JanbHENeMy 0Oy4eHUIO B 3TOM HalPABJICHHH;

dbopMHpOBaHHE TOTOBHOCTHM K JalIbHEHIIEMY M3yYeHHUIO (QU3UKK Ha
yrayOn€HHOM YpPOBHE B paMKax COOTBETCTBYIOIIMX Mpoduield oOydeHHs Ha
YpOBHE CpeaHero oouiero oopa3oBaHus.

JlocTikeHne 3TUX Lened mnporpamMmbl 10 (U3MKE HA YPOBHE OCHOBHOIO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHNe 3HAHUN O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3YYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHE METOJIOB PEIICHUS PACUETHBIX M KAYECTBEHHBIX 33/1a4, TPEOYIOIIUX
CO3JaHUSl W UCIIOJIb30BaHUSI (PU3MYECKUX MOJENed, BKIIOYAs TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIIEOBATENbCKUX YMEHMI: HAOMIOJaTh SIBICHUS U M3MEPATH
(bu3MYecKue BEIMYHHBI, BBIIBUTATh THIIOTE3bl U TpE/jIarath SKCIIEpUMEHTAIbHBIC
CIOoCcOOBI MX TPOBEPKH, TUIAHUPOBATH U MPOBOJUTH OMBITHI, SKCIIEPUMEHTAILHBIC
WCCJICIOBAHMUSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIE U JIeJIaTh BBIBOJIBI;

OCBOCHHME TNPUEMOB paboThl ¢ WHbOpMaIeil (U3HUYECKOTO COJep KaHMUS,
BKJTFOYasi MHPOPMAITHIO O COBPEMEHHBIX JTOCTHKCHUAX (DU3UKH, MHTEPIIPETAIA U
KPUTHYECKOE OIICHUBaHUE UH(OpMaIINH;

3HAKOMCTBO CO cdepamu MpoPECCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
(bu3MYeCcKO HAYKH.

Mecto B yueOHoM miane:Ha nzyuenue gusuku (yrinyOnEHHbIA ypOBEHb) Ha
YpOBHE OCHOBHOTO 00111ero oopa3zoBanus orBoautcs 340 gacoB: B 7 kiacce — 102
yaca (3 yaca B Hezenmo), B 8 kinacce — 102 yaca (3 gaca B Hegento), B 9 kinacce —
136 yacoB (4 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHUIBI (QU3NYECKUX BEIHUYMH.
Uzmepenne Qusuuecknx BeanuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuna Oe3onacHoro Tpyna npu padbore ¢
1a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u JApyrue ecTECTBEHHbIE HAyKM H3y4alOT MPHUPOLY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

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

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Teld. MeTox psaoB.

IIpoBeneHne wHccienoOBaHUS IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

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 Ta30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaJNIMYeCKUX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX



arperaTHpIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJSpHBIM cTpoeHueM. OcoGeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Habmtonenue sBneHuit, 00BACHAIOMUXCS TPUTSHKEHUEM WIIH OTTAIKMBAaHHEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

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

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnpITH IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBukeHue U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe nswxenue. Ilyre u  nepememenue. PaBHOMepHOoe u
HepaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJieHuEe Kak MpUMEpP HEPaBHOMEPHOTO
nBrkeHUs Teil. CkopocTb. CpenHss CKOPOCTh NMPHU HEPABHOMEPHOM JIBMIKECHHH.
Pacuér myTu U BpeMeHU ABUKCHUS.

['padvixky 3aBUCMMOCTEN BEIMYMH, ONMCHIBAIONIMX JBHKeHUe. OOmme
HNOHATHA 00 OTHOCUTEJIBHOCTH JBHXKEeHUs. CIOXKEHHE CKOpOocTel I Ted,
JBIOKYIIUXCS MMApaIebHO.

SBnenne unHepuuM. 3aKOH HMHEpUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH IBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tejla B
NIOCTyIaTeapHOM JBMKeHuU. [lmotHocTh BemectBa. CBS3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepeHune cuibl ¢ MOMOIIBID AUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIBXKEHHS W TPEHHUE IOKOs, BSI3KOE TpeHue. TpeHue B NpUPOAE U
TEXHUKE.

Hemoncmpauuu.

Habmoienne MexaHu4eckoro JBUKEHHs Tea.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CuJjl, HalpaBJIEHHbBIX 110 OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimaol.



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

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

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

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

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

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

Atmocdepa 3emin u atrmocdepHoe naBieHue. [IpuduHBI CyIIeCTBOBAaHUS
Bo3aymHOM oOonouku 3emid. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaroiuecst CoCy/bl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.



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

OrnpeneneHue BRITAIKUBAIOUIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, MOTPYyKEHHOE
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 INIOTHOCTHU XKHUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

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

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

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne yciioBH paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHune 3aKkoHa COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

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



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

Temneparypa. CBsi3b TeMHEpPaTypbl CO CPEAHEN KUHETHYECKOM 3HEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTHull. TeMrnepaTypHbIE IIKAJIbI.

Buyrtpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEW OSHEpruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3JydeHUE. Buapl Terionepenayu B MpUpoOIe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konnaeHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HachlleHHBI W HEHACHIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

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

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

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenne sBIEHUN TOBEPXHOCTHOTO HATSHKEHUS, CMauyMBaHUS U
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO TTPUTSHKCHHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

Omnpenenenue AaBiaeHUs BO3yXa B Oa/IOHE MINPULA.

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

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

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

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

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

Omnpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzauus Tenl. J[Ba poaa sieKkTpuueckux 3apsiiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH Kymnona.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siekTpudeckoro nosis. IlpuHomn
CYNEPHO3UIIUU HIEKTPUUECKUX T0JIEH (Ha KAaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIaX, KUIKOCTAX U ra3zax.

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



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

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

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

Omneiter @apanes. SABnenne snekTpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jemoncmpayuu.

DJeKTpU3aLus TEJl.

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

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

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

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MonenupoBaHie€ MarHUTHBIX MOJIEM MNOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb MOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTIBITAaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

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

OMnBIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTb SJIEKTPHUUYECKOTO COMPOTHBIICHUS
MIPOBOJAHUKA OT €ro JIIMHBI, IJIOIIA N MOMEPEYHOTO CEYEHUS U MaTepuaa.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTpEHHETO CONPOTUBICHHS UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeIoIHEHUS 3aK0oHa OMa 17151 TTOJTHOM LIeTIH.

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

Onpenenenue pabOThI AAEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

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

N3ydenne neicTBUsI MAarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OnbpITEl 1O  HKCCIEIOBAHUIO  SIBJICHUS JJICKTPOMArHUTHONM  HMHAYKIUU:
UCCIIEOBAHUE N3MEHEHUM 3HAUECHUS U HAIIPABJICHUS! MHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

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

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

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

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

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBxKeHHE 1O OKPY>KHOCTHU. JIMHEHHAas: CKOPOCTh, YIII0BAask CKOPOCTh, MEPUOL
¥ 4acToTa O0pallieHus Npyu paBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnm m noabéMHas cuna Kpbula. COBpEMEHHBIE JIETATENBHBIE
anmapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJIAX. J[BHMyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BM)KEHWE TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TiaHer BOkpyr Comuna). Ilepsas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpETpy3KH.

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

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIIPYroe B3aUMOJCHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMJin. [loTeHIManbHas SHEeprus cKaTtoi npyxkuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHeHUE MyTe€d W TPAEKTOPUM [IBMOKEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGmronenne MexaHMYEeCKUX SIBIICHUM, MPOUCXOASIIMX B CHUCTEME OTCUéTa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

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

3aBUCUMOCTB YCKOPEHHS TeJla OT €ro MacChl U ACHCTBYIOLIEH HA HETO CHIIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHue UMITyJIbCa IPU a0COTIOTHO HEYNPYTrOM B3aUMOICHCTBUU.

CoxpaHeHre NMITyJIbCa IPU YIIPYTOM B3aUMOJICHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHIEro pPaBHOMEPHOIrO
JBUKEHUS IAPUKA WIH TETIEKKU.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
IapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaabHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue IBHKEHMS TeJla, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBaHnve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHMSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU JepopMaIuu MPY>KUHEI.

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

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

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

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

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

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

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MO MACMCTBUEM CHUJIbI TSDKECTHU W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJICOaHWI M pe30HaHCA.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOAHUHN MPYKUHHOTO MAsSTHUKA OT
Macchl rpy3a.

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

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

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

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

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

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[IpoBeeHrEe OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUK CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxxenune cBera. Ilnockoe 3epkanmo. 3akoH oTpaxeHus cBera. lloctpoeHue
M300pakeHUit, CHOPMUPOBAHHBIX 3EPKATIOM.

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

Jlunza, xom nyuern B nuH3e. Popmyna TOHKOM JHMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTtona. Crokenue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jy4er B pacCErBArOIICH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH yIVIA OTPaXXEHUsT CBETOBOIO Jydya OT yIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

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

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Onpenenenue (QOKYCHOrO PACCTOSHUA M ONTHYECKOM CHIIBI COOMparomiei
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna m mianerapHas Mozenb atoma. Monens aroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-usnydyeHusi. CTpoeHHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpanieHus. [lepuon monypacnaga atoMHbiX siaep. JleldcTBue paanoakTUBHBIX
W3JIyYEHUH HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus snaep. Mcrounukm sHeprum ConHua u 3BE3A. SnepHas 3HepreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrHeKTpbl U3ITyYEHHUSI U TTOTJIOLICHHUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

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

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJIFOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY dK3aMeHY 10 (hU3UKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: OOBSCHEHUE U ONKUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

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

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

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepevyHel K pasjenaMm Kypca) B YCIOBHUAX CaMOCTOSITENIBHOIO IIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTEeCTBEHHO-HAyYHOM TIpaMOTHOCTH), B TOM YHCIE 3aJlaHuid C
MEXIIPEIMETHBIM COJIEPKAHUEM;

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

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMATHOCTUYECKON padOThl 3a Kypc (PU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAIOLIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

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

o I)nampuomuueckozoeocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

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

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuuecko20860CHUMAHUA:

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

o 4)uenHOCMUHAYUHO2ONOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJbTYPHI,

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIHI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacCHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

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



e 6)mpyoosozoeocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MPodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UYUECKO2060CHUMAHUA:

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 JKOJOTHMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

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

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUYECKYIO
JEATEIIbHOCTD;

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

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

IUIAHUPOBAHWE CBOEr0 PAa3BUTUS B TPHUOOPETEHUH HOBBIX (DU3UYECKUX
3HAHUU;

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

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

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

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



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIJBUraTh 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 MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOMKHBIM
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 TMPEIINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

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

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITETLHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  MpelncTaBiICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7ayd HECJIOXKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

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

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



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

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

NPUHUMATDH LEIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABIICHUIO ¥ KOOPIWHHUPYS CBOU JCHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

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

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 pENICHUS (PU3MUECKOW 3a7avydl WM
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIliy U TIpeajiaraTh IJiaH €€ N3MCHCHMUS;

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

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOro HCCIEAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

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

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

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0y4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:



WCITIOJIB30BATh MOHATHUS: (PU3NUYECKUE M XMMHUYECKHUE SBIICHUS, HAOIIOIEHNE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (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
BEIIIECTBA, PAaBHOMEPHOE JBWXKEHHE, HEPABHOMEpPHOE JBUXKEHUE, WHEpIUs,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHUE; TJIaBaHUE TeJI, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) IO OMUCAHUIO UX
XapaKTEpPHBIX CBOWCTB W HAa OCHOBE OIbBITOB, JIEMOHCTPHUPYIOUIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBJICHUH 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 TIEPEBOJUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIECCTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl M (PU3UUYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIa TSDKECTH, BEC Teja, Cuja TpPEeHUS,
JaBlieHUE TBEPAOTO Teja, JABJICHUE CTOJ0Aa >KUIKOCTH, BBITAJIKMBAIOINIAs CHUJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONMMCAHUH TPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICI HCTIOJIb3YEMBIX BEIWYUH,
uX O0OO3HAUCHUS W EOUHUIEI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOILECCHI,
UCIIOJIB3Yys MpaBUja CIOXKEHUS CUJl (BIOJb OAHOM mpsiMoi), 3akoH ['yka, 3aKkoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIE (PU3MUECKHE MOJENH pPEealTbHBIX OOBEKTOB, MPOLECCOB U
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



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

OOBACHATh (PU3NYECKHUE SIBICHUSA, IPOILECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW 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 JIEHCTBUS) MO M3y4aeMbIM TeEMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIMINX (PU3NYECKUE BEIMUMHBI, 3aMMUCHIBATh KPATKOE YCIOBHE
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;

pacrno3HaBaThb MPOOJEMBbI, KOTOPbIE MOXHO PpEUIUTh MpPU MOMOUIU
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

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
pe3ynbpTaTax HaOJI0IeHUH, CAMOCTOATEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOAUTH TpPsSMbIE M KOCBEHHBICE W3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tella, 00bEM Tela, CUila, TEMIepaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS 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
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJNUTH HECIIOXKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEH
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
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
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl 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,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
quciie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), HUCHOJb3ysl 3HAaHUA O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
peleHny Y4eOHO-TIPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPU OOpAalllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IMOBEACHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIlMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



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

cOo3/1aBaTh COOCTBEHHBIC KpATKUE MHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOIMYHO JAeNaTh KpaTKUe COOOMIEHHS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
UCCIIC/IOBAaHUM, TPU STOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIH MOHATHIHBIN
ammapar Kypca GU3UKHU, COMPOBOXKIAThH BHICTYIUICHUE NTPE3EHTALINEH;

OpY  BBINOJHEHHH Y4YEOHBIX TPOEKTOB M HCCIECJOBAHUN pacHpeneisiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3aJauaMu, CICTUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBUI, aJIeKBAaTHO OIEHUBATh COOCTBEHHBIM BKJIAA B
NESATENIbHOCTh ~ TPYIIIbI, BBICTpaMBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K koHly oOyueHus ¢ 8 knacce npelIMETHbIE Pe3yJbTaThl Ha YriyOJIEeHHOM
YPOBHE JI0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD Y 00YYAIOUIUXCS YMEHHN:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEUIECTBA, KPUCTAJUIMYECKUE U
amop(HbIE Tena, HACBIIIEHHBI W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DHEPIrUM, DJJIEMEHTAPHBIA JJIEKTPUYECKUU 3apsil, IPOBOJHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3linyaTh SIBJICHUS (TEIJIOBOE pacUIMpeHHe (CHKATHE), TEMI0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Terionepeaayu (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUEHHUE), TEIIOBbIE MOTEPH,
ANEKTpU3aLUs TEJ, B3aUMOJEHUCTBUE 3apsiioB, JNEHUCTBUS SJEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh  NPOSIBIIGHHE  HM3YYEHHbIX  (U3MUECKUX  SIBJICHUH B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue CoiHia, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SBJIEHUS B arMmocdepe, dSIEKTPUUECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Apeid MOITCOB, POJIb MAarHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



NPAaKTHUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOWCTBA
(mpu3Haky) HGU3HMUECKUX SIBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUTaBJICHUS, YAENbHAas TEIUIOTa NapooOpa3oBaHUs, yJeldbHAas TEIJIOTa CrOpaHus
TOIINBA, KOA()(PUIIMEHT MOIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE VY/ENIbHOE COMPOTUBJICHUE BEIIeCTBa, paboTa U MOIIHOCTH
AIEKTPUYECKOrO TOKA), MPX OMUCAHUHU PABUIIBHO TPAKTOBATH (PU3NYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUss M €IUHULBI (PU3NYECKHUX BEIUYMH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH TpadUKu U3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIMYUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHUE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS JJIEKTPUYECKOIO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nnst yyacTka menu, nmpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€ , 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pPa3invyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKHE MOJENIU PEATbHbIX OOBEKTOB, MPOLIECCOB U
SBJIICHUM, BBIJEJATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOJCIHU JJIs1 O0BSICHEHUS
(bu3MYECcKUX MPOIECCOB U pelIeHUsl yueOHBIX 3a/1ay;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3MUYECKHUX BEJIMYMH, NPU 3TOM BBHIOMPATH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY pacCyKJIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
buznyecKux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/JIEIIH;

YBEPEHHO pelllaTh pacu€THbIC 3aJadd (C Oomopod Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HhOpPMYJ, CBA3BIBAIOLIUX (PU3UYECKHE BEIUYMHBI,
3aMMCBIBATh KPAaTKOE YCJIOBUE M pa3BEPHYTOE PEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINE WIN U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/layd, MCHOJb30BATh CIPABOYHBIE JaHHbIE, MPUMEHATH METOJAbl aHAIM3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJIyYEHHOTO 3HAYeHUs (U3MUECKONH BEIMUYMHBI U OMNPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHUM  HWCCJIENOBAHMS  PAclO3HAaBAThb  IPOBEPAEMOE  MPEIIOIOKEHUE
(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 IIpOllecca OCThIBaHMs (HarpeBaHus) IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIN3alisl MATHUTHBIX MOJIEN IMOCTOSIHHBIX MArHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (TUnoTre3y) O  BO3MOXHBIX — PE3yslbTaTax  HAOIIOJCHHH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEpPEHHsS] (DU3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENIbHas BIAXHOCTh BO3[yXa, CHJla TOKa, HAaIpPSKEHUE,
ylenabHas TeIJIOEMKOCTh BEIECTBA, CONPOTHBICHHE MPOBOJHUKA, pabora Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUEHUE M3MEPSEMOIl BETMUYUHBI C TOMOUIBIO YCPEIHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHUS, UCCIIEOBAHUE SIBJICHUS TEMJI000MEHA IPU CMEIIMBAHUU XOJOIHON U
ropsiueii  BOABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOIIAAN TOMEPEYHOr0 CEYEHHS M YACJIBHOIO COMPOTUBJICHHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEA0BATEIBHOIO M MapajuIeIbHOIO COEIWHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPECTaBIISTh MOJTYYSHHbIE 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B BUAE TAONUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 1O pe3yibTaTaM
UCCIIEJOBaHMSI;



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

XapaKTEePU30BaTh MPUHITUIIBI IEUCTBHUS U3YYCHHBIX TPHOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (MMPUMEpPBI), MPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCThIE TEXHHUYECKHE YCTPONCTBA U HW3MEPUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
MOCJIEIOBATEIbHBIM W NapaJUIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IMOBEACHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJIEIATH WH(MOPMAIIHIO,
KOTOpast SIBJSIETCS MPOTUBOPEUNBOI HITH MOXKET OBITh HEJIOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENCKOM N€ATEIbHOCTH, IPU 3TOM TPAMOTHO HCIOIb30BaTh U3yYEHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKM,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



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

K koHiy oOyuenust ¢ 9 knacce npeiMETHbIE Pe3yJbTaThbl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIB>KCHUSI, HEBECOMOCTh U TMEPETPy3KH, IEHTP TKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
S3bIK (PU3UKY TIPU PEIICHUN YUEOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE MAaJ€HHE TE€J, JABW)KEHHE IO OKPYKHOCTH, B3aHMMOJICHCTBHE TeEI,
paBHOBECHE MAaTEpUAIbHOW TOYKH, PEAKTHUBHOE JBUKEHHUE, HEBECOMOCTb,
KojebarenpHOe JABWKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BBIHYXICHHbBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PaclpOCTpPaHEHUE M OTpaKEHUE
3ByKa, HHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE PacIpoCTpaHEHUE,
OTPAXEHUE M TPEJIIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnokeHre Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
U3IIy4YCHUs) TI0 OINHUCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHUE;

pacro3HaBaTh  TPOSIBJIGHUE  HW3YYEHHBIX  (PU3MUECKUX  SBICHUU B
OKpYXaroleM MUpe (B TOM yucie (U3MYECKUe SBJICHUS B MPUPOJE: MPHIUBBI U
OTJIUBBI, ABUXKEHUE TIaHET COJIHEUYHOM CHCTEMBI, PEaKTUBHOE JBUKECHHUE KUBBIX
OpTraHU3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMHUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, pPaAHOAKTHBHOE
U3JIyYEeHUE NPUPOJHBIX MHUHEPAJIOB JEUCTBUE PANMOAKTUBHBIX M3IYyYCHHN Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (DPU3UYECKUE SIBICHUS, UCIOJIb3YS
bu3ndeckue BEMWMYMHBI (CpEOHSE W MTHOBEHHAas CKOPOCTh Telna IpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC Tella, UMITYJIbC CUIIbI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YecKas JHEeprusi, NepuoJ W 4YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpenpl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUs M €IUHULBI (PU3NYECKUX BEIMYMH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ys 3AKOH COXPAHEHUs 3HEPruH, 3aKOH BCEMHPHOTO TATOTEHUS, MIPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIM, 3aKOHBI OTpa)K€HUS U TPEIOMIICHUS CBETa, POpPMYJTy TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJENIN PEabHBIX OOBEKTOB, MPOLIECCOB U SIBICHUI,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHHUS, IPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYI0 MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJadyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METOJbl aHAIN3a PAa3MEPHOCTEN, UCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



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

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumote3y), OLIEHWBATh MPABWIBHOCTh TMOPSAIKA TMPOBEACHUSA MCCIEIOBaHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHa COXpaHEHWsS HMITYJIbCa, JCHCTBHE 3aKOHAa bepHYIM M BO3HMKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl  MaJIbIX KOJeOaHWi, TMPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paKEHUS B TNIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENLHO COOMpPATh YCTAHOBKY M3 H30BITOYHOTO Habopa o0OpyIoBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI M  ONpEAeNsiss MOTPEIIHOCTb
pPE3yNbTaTOB MPSMBIX H3MEPEHU, OOOCHOBBIBATH BBIOOpP CIOCO0A H3MEPEHUS
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT  TPEHHS  CKOJBKECHUS,
MEXaHMUYeCKas pabdoTa H  MOIIHOCTh, dYacToTa H IEepHoJ  KojJcOaHui
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEeHUus, IUIAHUPOBAaThb HM3MEPEHHs, CaMOCTOSITEIbHO COOUpAaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTh MyTH OT BPEMEHU IPHU PaBHOYCKOPEHHOM JIBIXKEHUH 0e3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MasiTHUKA OT



JUIMHBI HWUTH, OIpEleJCHHE YCKOPEHUsi CBOOOJHOIrO TMaJeHHUs, HCCIIEIOBaHHUE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY NyTH (110 oTorpadusM)): COBMECTHO ¢ yuuTesnaeM (opMyIUpOBaTh
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 BHIBOJIBI 10 pe3yJIbTaTaM UCCIIEA0OBAHMUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
o0opy1I0BaHUEM;

XapaKkTepUu30BaTh MPUHITUIIBI ACHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qUClIe: CHUIOMETP, JATUYMKU II0JOKEHHUS, PAaCCTOSHUS M YCKOPEHMs, DPAKeTa,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MUECKUX SIBICHUN U HEOOXOIUMbIe (PHU3MUYECKUE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelieH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNIeHt JIMH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS M COONIOACHUS HOPM SKOJOTHYECKOTO TMOBEAEHUS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIIATh MOUCK UH(pOpMau pu3ndeckoro conaepkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
IPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
TOM TPAaMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATHUMHBIM AaIapaTr U3y4aeMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.
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13 EcrectBenHo- 5 1 bu6mmoreka [IOK
' Hay4HBIHMETOANIO3HAHUS https://m.edsoo.ru/ff0c2b30
Hroronopaszneny 8
Pa3nen 2.1lepBoHayanbHbIe CBeJCHHUS O CTPOCHUH BeIECTBA
bu6mmoreka [IOK
21 CrpoenneseiecTsa 2 ! https://m.edsoo.ru/ff0c2b30
59 JIBM>KeHHE U B3aMMOJICHCTBHUE 4 5 bu6mmoreka [IOK
' YacTHI] BelllecTBa https://m.edsoo.ru/ff0c2b30
bu6mmoreka [IOK
2. A 1
3 TPeratHbICCOCTOARMUABCIIECTRA https://m.edsoo.ru/ff0c2b30
Nroronopazneny 7
Pa3znen 3./IBu:keHne U B3auMo/ieiicTBue Tej
bu6mmorexa [IOK
1 M 1 2
3 CXAHMACCKOC/BIDKCHHC 0 https://m.edsoo.ru/ff0c2b30
bu6mmoreka [IOK
3.2 Mrepuns, macca, mioTHOCTS 9 ! ! https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

3.3

Cuna. Bunsicun

Uroronopazneny

15

34

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2b30

Pa3znea 4./laBiienne TBEPABIX TeJ, JKUAKOCTEN U ra3oB

Hasnenue. [lepenaya naBnenus
4.1 TBEPABIMH TEIIAMH, YKUIKOCTSIMHU U 5 bubmoreia LOK
' bA > I https://m.edso0.ru/ff0c2b30
razamu
bu6mmoreka [IOK
42 HapretnexRnxocTh 6 https://m.edsoo.ru/ff0c2b30
bu6mmoreka [IOK
4.3 A 5
TMOChEpHOCIABICHHE https://m.edsoo.ru/ff0c2b30
JlelicTBUE KUJIKOCTH U Ta3a HA bu6mmorexa [IOK
4.4 i 12
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/ff0c2b30
Hroronopasznery 28
Pa3nes S.PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
5.1 Pabota 1 MoHOCTS 6 https://m.eds00.ru/ffoc2b30
bu6mmoreka [IOK
5.2 HpocTrieMexaHH3MbI 8 https://m.eds00.ru/ff0c2b30
bubmuorexa [JOK
5.3 MexannyeckassHeprus 5 https://m.edsoo.ru/ff0c2b30
Hroronopazneny 19

Pa3nen 6.I1oBTOpUTE/ILHO-00001IAI0IIMIAMOLY b

6.1

IToBTOpUTENBLHO-

6



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

0000IAIOITUITMOTYTh

Uroronopazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

23




8 KVIACC

KounvecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Pa3zgen 1.TenoBuiesiBJeHUS
bubmuoreka [JOK
11 CrpoeHue 1 CBOHCTBaBEILECTBA 6 https://m.eds00.ru/ff0c2b30
bu6mmorexa [IOK
12 Tennorienponeccsl 33 1 6.5 https://m.edso0.ru/ff0c2b30
Hroromnopazaeny 39
Pa3nen 2.2/ekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNEeKTpUUYECKHE 3apsibl. bubnunoreka [JOK
2.1 3apsKEHHBIE TeJla U UX 9 1 https://m.edsoo.ru/ff0c2b30
B3aUMOJICVCTBHUS
bu6mmoreka [JOK
2.2 IToCTOSHHBIMAIEKTPUUECKUNTOK 31 1 10 https://m.eds00.ru/ff0c2b30
bu6mmoreka [IOK
2.3 MaruuTHbIeABICHNS 11 4 https://m.edsoo.ru/ff0c2b30
bu6mmorexa [IOK
2.4 ONeKTpOMarHUTHAANH KIS 7 1 1 https://m.eds00.ru/ff0c2b30
Hroronopazneny 58
Pa3nen 3.I1oBTOpUTE/IHHO-00001IAI0IIMAMOLY b
3.1 IToBTOpUTENBHO- 5



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

0000 ITITMOTYITb

Uroronopazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

22.5




9 KJIACC

KounvecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTejibHbIEPeCyPChI
Pa3zgen 1.MexannuecKHesiBJeHHUS
11 MexaHu4ecKkoe TBUKCHUE U 30 L 4 bu6morexa IIOK
: L T p—— https://m.edsoo.ru/ff0c2b30
bu6mmorexa [IOK
1.2 BaaumopeiicTereren 18 4 https:/m.eds00.ru/ffoc2b30
bubmuorexa [JOK
1.3 3aKOHBICOX PaHEHHUSI 15 1 2 https://m.edsoo.ru/ff0c2b30
Hroronopaszaeny 63

Pa3zgen 2.Mexannueckue KoJIe0aHUA U BOJTHBI

bu6mmoreka [JOK

2.1 MexaHndeckuekonebanus 8 3.5 https://m.edsoo.ru/ffoc2b30
bu6mmoreka [IOK

2.2 MexaHnYeCKUEeBOIHBI. 3BYK 10 3 https://m.edsoo.ru/ff0c2b30

Hroromnopasaery 18

Pa3nen 3.2/eKTpoMaraHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE MOJE U

3.1 6

OJICKTPOMAarduTHLIC BOJIHBL

Uroronopazneny 6



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

Pa3zgen 4.CBeToBbICABJICHUSA

4.1 3aKOHBIPACIIPOCTPAHEHUSACBETA 8

4.2 JIuH3BI 1 ONTHYECKUETTPHOOPHI 6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30

43 PasnosxeHne 6eJIoro cBeTa B ) bubnnorexa LIOK
: crekTp https://m.edsoo.ru/ff0c2b30
Hroronopaszneny 16

Pa3zgen 5. KBanToBBICSIBJICHUSA

51 Hcnyckanue U MOTIOMEHUE CBETA 4 bubmorexa [TOK
. ATOMOM https://m.edsoo.ru/ff0c2b30
bu6mmoreka [IOK
5.2 CrpoeHneaToMHOros1pa S https://m.edsoo.ru/ff0c2b30
bu6mmoreka [JOK
5.3 S nepHbIepeaKuu 7 https://m.edsoo.ru/ff0c2b30
Hroronopaszaeny 16

Pa3nen 6.I1oBTOpUTE/IHHO-00001IAI0IIMIEMOLY1b
MexaHudeckue siBICHUS

6.1 (MOBTOpUTEIBHO-00001Iar0IIN i 6
MOJYJIb)

TemnnoBble sBICHUS

6.2 (MOBTOPUTENBHO-00001ITarOIIN I 3
MOJTYJIb)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2b30

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

DJIEeKTPOMArHUTHBIC SIBJICHUS bubmmoreka [JOK
6.3 (MOBTOPHUTETHHO-0000IITAIOIITU 3 1 https://m.edsoo.ru/ff0c2b30
MOJYJIb)
CBeTOoBBIC ABJICHUS bubnmoreka [JOK
6.4 (TTOBTOPUTETHHO-0000ITATOIIIHIA 1 1 https://m.edsoo.ru/ff0c2b30
MOMYJIb)
6.5 HOBTOpI/ITCJ'IBfIO- 4
0000MAIOITUITMOTYTh
Hroromnopazaeny 17
OBIIEE KOJIMYECTBO YACOB IT
- O HACOBIO 136 26.5

[NPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne KosanyecrBoyacos
Haraunsy JIeKTPOHHBbIeHU(POBHICOOPa30Ba
n Temaypoxka Bce Kontpoabubie = IlpakTuuecku
YyeHHu sl TeJIbHbIepecypChl
/ ero  paGoThI epaboThbI
n
1 ®duszrka — HayKa o MPUPOJE. 1
SIBaeHus mpUpPOIbI
2 DusnuecKuesBICHUs 1
Ou3nyYecKue BEIUYUHBI.
Pasmepnocts. dusnueckue
3 puOOpPEI. 1
[TorpenrHOCTHIIPUIIPSMBIXHU3MEPE
HUSX
Vpok-uccnenosanue "M3mepenue
4 JIMHENHBIX pa3MepPOB TeI U 1 1
MIPOMEXYTKOB BpeMEHH"
JlaGoparopHas paboTa
5 "U3mepenne 00bEMa KUIAKOCTH U 1 1
TBEp0TO Tena"
JlaGoparopHas paboTa
6 "Onpenenenue pazMepoB MajbIxX 1 1
ten. Metoapsiaos"
MeToap! Hay9HOTO TIO3HAHUSI.
7 Onucanue GpU3NUYECKUX SBICHUI C 1
[IOMOILBIO MOJEIIEN




VYpok-uccnenosanue "[Ipoepka
TUIOTE3bl: AAbHOCTD MONETA
HIapuKa, MyneHHOro
TOPU30HTANILHO, TEM OO0JIbIIIE, YEM
OoJibIIe BhICOTA MMycKa"

Crpoenue BemectBa. OMNbITHI,

JOKa3bIBAKOIHUE JUCKPETHOC
CTPOCHUC BCIICCTBA

10

JlaGopatophnast pabora "Onenka
JaMeTpa aToMa METOJIOM PSIJIOB
(c uconp3oBanuem otorpadmuii)"

11

Ypok-uccienoBaHue
"Habiro1eHue TemnoBoro
pacuuperus ra3oB. OTBITH IO
0OHApPY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO MPUTSKEHUS"

12

13

14

15

I[BI/I)KCHI/IG qacCcTull BCIICCTBA.

Huddysus. bpoynosckoe
JIBUKCHHE
Ypok-uccnenoBasue
"Habmroienue u 00bsICHEHNE
OpOYHOBCKOT'O JBHXKEHUS U

nuddyzun"
B3auMopaelicTBue yacTuil
BEILIECTBA: IPUTSIKEHNE U
OTTaJIKUBaHUE

ArperaTHLIe COCTOAHHA BCUICCTBA.

Oco0eHHOCTH arperaTHbIX
COCTOSTHUU BOJIBI




16

Mexannueckoe asuxenue. 11yrts,
TPAeKTOPHS, IEPEMEILCHUE

17

18

19

PaBHOMEpHOE U HEpABHOMEPHOE
neuxeHue. CKopocThb

HaxoxaeHue ckopocTH, MyTH u
BPEMEHHU IIPU PABHOMEPHOM
IPSIMOJIMHEHHOM JABM>KEHUU

JlaGopaTopHnas pabota
"Onpenenenne CKOpoCTu
PaBHOMEPHOTO JBUKEHUS"

20

I'paduxunpsmonuHeliHOropaBHOM
€PHOTOIBUKECHUS

21

22

23

Pemenne 3agau mo reme "Pacuer
cpenHelt ckopoctu”
JlaGoparopHas paboTa
"Onpenenenue cpeJHeld CKOPOCTH
CKOJIb)KEHUsI OpycKa WU IIapuKa
110 HAKJIOHHOM MJIOCKOCTH"

OTHOCHUTENLHOCTD JABUXXCHUS.
CrnoxxeHue cKopocTel Ipu
napansiebHOM JBHKEHUH

24

[Tonyuenue u ananu3 rpauKoB
3aBHCHUMOCTH ITYTH U CKOPOCTHU
JBUKEHUS OT BPEMEHHU

25

Pemenue rpaduueckux 3aaay no
teme "MexaHukKa.
PaBHOMEpHOETIPSIMOTMHENHOEIBU
xeHue"




26

SBnenuenHepuuu. 3aKOHUHEPLUU

27

Bs3auMopeiicTBue TEN Kak
MpUYMHA U3MEHEHHUS CKOPOCTH.
Macca Tena Kkak Mepa HHEpTHOCTH
TeJa MpU MOCTYNaTeIbHOM
JIBIKCHUU

28

29

VYpoxk-uccienoanue "CpaBHeHue
Macc 1o B3aUMOJICHCTBUIO Te"

IInoTHOCTEBEIIECTBA

30

JlaGopaTtopHnast pabora
"Onpezenenne mIoTHOCTH
TBEp0TO Tena"

31

32

Pemenue 3agaug mo reme "Macca
tena. IltoTHOCTEBEmECTBA"

CMecH U CIIaBHL. HOBCpXHOCTHaH
Y JIMHEHHas MII0THOCTh

33

34

IToaroroBka K KOHTPOJIBHOU
paborte no Teme "®u3nka — Hayka
0 TPUpPOJIE.
[TepBoHavanbHBIECBEIEHUI00ATOM
HO-
MOJIEKYJIIPHOMCTPOECHHUHBEIIECTBA
. Mexanuka"

KonTpomnpHas pabota mo Teme
"®u3nka — HayKa 0 IpUPOJE.
[TepBoHauanbHbIE cBeieHUs 00
ATOMHO-MOJIEKYJISIPHOM CTPOCHUH
BemecTBa. MexaHnka"




35

Cumna. SBnenue tarorenus. Cuiia
TSDKECTHA

36

37

N3o6paxenue cun. Pemenue
3a1a4 o teme "OnpeneneHue
CHUJIBI TsDKECTH"

Cunaynpyroctu. 3akonl yka

38

Bec Tena. U3mepenue cuil.
Jnnamometp

39

Ypok-uccnenoBanue
"HaGnronenue nsmeHeHus
CKOpPOCTH MPU B3aUMOJICICTBUH

Tex"

40

41

42

Pemenue 3amau o teme "Cuna
ynpyroctu. Becrena"
JlaGopatopHas pabota "OmnbITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTb
pactsbkeHus (nepopmariin)
IPYKHUHBI OT IPUJIOKEHHOU CHJIBI"

Cunatpenus

43

44

45

CrnosxxeHuecui.
PaBHOelicTBYIOIIAsACHIIA
Pemienue 3agau o teme
"ClioKeHue CHl.
PaBHogeiicTByrOmascuna”
Pemenue 3agad mo teme

"B3aumonericreue tea. CHibl B
MexaHuke"

46

Pemenne 3amau mo teme "Cuna




TpeHus". YpoK-UCCIeI0BaHUE 1O
teme "UccienoBanue
3aBUCUMOCTH CHJIBI TPEHHS OT
MJI0IIAJAN COMPUKOCHOBEHUS"

JlaboparopHnas pabota "ONBITHI,
JICMOHCTPHUPYIOIIUE 3aBUCHMOCTb
CHJIBI TPCHUS CKOJIBKEHUSI OT

4 CHUJIBI IaBJICHUS U XapakTepa
COTIPUKACAIOLIUXCSA
MoBepxHOCTE"

Pemenne 3anau o reme

48 "B3aumonericreue tei. CHibl B
MexaHuke"

49 KonTtponpsHas pabora o Teme
"B3aumopeiictBue Ten"

50  [laBneHMeTBEPABIXTEN
VYpok-3kcniepumenT "CriocoOsl

51  omnpexaeneHus AaBIEHUS TBEPIOTO
Tena"

Ypok-uccnenoBanue

52 "3aBUCUMOCTD JaBJIECHUS raza OT
TeMneparypol"

53 JlaBneHue KUJIKOCTEN U Ta30B.
3axoH [lackans

54 = IlneBMaTH4YeCKHEYCTPOUCTBA

55 3aBHCUMOCTH JTaBJICHUS KUIKOCTH
OT ITyOUHBI

56 = T'mapocratndeckuinapazokc




S7

Ypok-nipoekT "U3yuenne
COOOIIAIOIITUXCS COCYIO0B"

58

59

60

Ypok-koHpepeHuus

"T'uapaBnuueckreMexaHu3Mbl"

Hcrons30BaHne BHICOKUX
,I[aBJ'ICHI/Iﬁ B COBPEMCHHBIX
TCXHOJIOTHAX

Pemenne 3amag mo Teme
"JlaBaeHHE KUAKOCTH"

61

62

63

ATtmochepa 3eMi U IPUYMHBL €€
CYIIECTBOBaHHUS

VYpok-uccnenosanue "l[IposiBinenue
neicTBUs aTMOC(HEPHOTO
naBieHUS"

W3mepenune atMochepHOro
nasyieHus. OnwiT Toppuueru

64

3aBUCUMOCTb aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HAJl YPOBHEM
Mopsi. [IpuGops! 11 u3MepeHust
aTMOC(EpHOTO AABICHHUS

65

bapomerp-anepon.
ATMOc]epHOe 1aBJIeHHE Ha
PAa3IMYHBIX BBICOTAX

66

67

BrrTankuBaromnascunia.
3akoHApxuMeaa

Pemenue 3agad mo reme "3aKkoH
Apxumena"

68

Ypok-uccienoBanue




"DKcrnepuMeHTaIbHOE
oOHapyKeHHe AeHCTBUS
KHJIKOCTH U ra3a Ha MOrpyKeHHOe
B HUX TeJo"

69

JlaboparopHas paboTa
"OrnpezeneHne BITATKUBAIOIIEH
CHUJIbI, ICHCTBYIOIICH Ha TEO,
MOTPY>KEHHOE B KUJIKOCTh"

70

71

72

IIlnaBanueren

JlaGopaTopHnas pabota
"HccnenoBaHue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00beMa
MOTPYKCHHOU B )KHJIKOCTh YaCTH
Tena”

BosznyxoruiaBanue.
IImaBanuecynoB

73

Pemenne 3amaa o teme "3akoH
Apxumena.
VYcenosusamiasanugren"

74

Pemenue 3agad mo reme
"JleficTBHE KUIAKOCTH U Ta3a Ha
NOTPYXEHHOE B HUX Teno"

75

76

Ypok-npoekT "KoHCcTpynpoBanue
apeoMeTpa WIH JOJKU U
onpeAeseHue rpy30MnoIbEMHOCTH'

IToaroroBka Kk KOHTPOJIBHOU
pabote o Teme "JlaBnenue
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"




KontponsHast pabora o Teme

77 "JlaBneHUE TBEPABIX TEII,
JKAUIKOCTEN U ra3oB”

78  Mexanunueckaspadbora

79 MorHocTh

80 Pemenue 3agau Ha onpeneneHue
paboThl U MOIIIHOCTH

81 PaGora cuibl TsKECTH U CUITBI
TPCHHUS

82 Pemenue 3amay nmo treme "Pabora
CHUJIBI TSYKECTU U CUJIbI TpeHUS"
VYpoxk-uccnenopanue "Pacuér

83 = MomHOCTH, pa3BUBAEMOH MPU
noxbEMeE 10 JiecTHULE"

84  TIpocThieMeXxaHU3MBI

85 = MowmenTcuisl. [IpaBuiioMOMEHTOB
JlaGopaTtopHas pabota "3yduenue

86  mpaBmia peryara JuIs MOABUKHOTO
Y HETMOABUKHOTO OJIOKOB"

87 = "3omoroenpaBuiio" MEXaHUKH
VYpok-nipoekt "IIpoexkTupoBanue

88 MOJINCTIACTOB C 3a/IaHHBIMU
napaMmerpamu”
VYpok-konpepenmus "IIpocteie

89 = MexaHW3MEI B OBITY, TEXHHKE,
JKUBBIX Oopranuzmax”

90 Koadpduument noneznoro

}IGI\/’ICTBI/ISI IMPOCTBIX MEXaHNU3MOB




91

JlaboparopHas pabota
"Onpenenenune KIIJI noaBuxuoro
Y HEIIOABWKHOro 0JI0KOB"

92

MexaHnyeckas SHeprusi.
Kunerndeckas n noreHuuanbHas
SHEPIHUs

93

94

95

96

3aKOHCOXPaHECHUSAMEXaHUUECKON?
HEPTrUu

VY pOoK-3KCIIEpUMEHT
"DKCIIepUMEHTAIbHOE
onpeecHue U3MCHEHUS
KUHETHYSCKOH W IMOTSHIINAILHOMN
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0
HAaKJIOHHOH IIJTIOCKOCTH"

IToaroroBka K KOHTPOJIBHOM
pabote no Teme "PaboTa u
MOIIHOCTb. DHEprus"

KonTponbHas pabota mo Teme
"Pabora u MoutHOCTh. JHeprus"

97

98

99

Pabota ¢ TekcTaMu 110 TeMe
"Mexannyeckoe aBrxeHue"
PaGora ¢ Texctamu 1o Teme
"Ctpoenue BemiecTpa"

Pabora ¢ TekcTamu 1o Teme
"Cunel B mpupoae”

10

Pabora ¢ Tekcrtamu o TeMme
"JlaBneHue TBEPABIX TEII,
SKUIKOCTEH U ra3oB"




10 PaGora ¢ Tekctamu o teme

1
1 "Dneprus"
10 = Pabota ¢ TekcTamu 1o TeMe 1
2 "ITpocTbie MexaHU3MBI"
OBUIEE KOJIMYECTBO YACOB I10 102 93

I[TPOTPAMME




8 KVIACC

Ne KonuyecrBoyacos
Haram3yu = DueKTpoHHbIeHU(POBHIEOOPa30BAT
n  Temaypoka Bce  KonTpoubHbIe IIpakTH4eckue
eHHA eJIbHbIEPeCypPChl

/ ro padoThI padoThI
n

OcHOBHBIE TIOJIOKEHUS

MOJIEKYJISIPHO-KMHETUYECKOMN 1

TEOPUU U UX OIBITHBIE

MOJITBEPKICHUS

Macca u pazMep aToMOB U 1

MOJIEKYJI

Mojenu TBEpAOro, JKUAKOTO U

ra3000pa3HOro COCTOSHUHN 1

BELIECTBA

VYpok-koHpepeHI s

"Kpucrannnueckue u

amopdusie Tena. ['paden. 1

[TosrydyeHnencKyCcCTBEHHBIXAJIM

azoB"

CmauuBaHue ¥ KanWIISIPHOCTb. 1

IToBepXHOCTHOE HATSKEHUE

TemoBoepacupeHue u 1

cKarue

TennoBoeBUKEHHE. 1

Temneparypa

TemnepaTypHbIEIIKaIbI 1




BnyTtpenHss sHeprus u
croco0bl €€ U3MEHEHUs

10

11

12

Buaerrenonepenaun
VYpok-koHpepeHus
"Ucnonp30BaHNe TEIIOBBIX
CBOMCTB BEILIECTB U
MaTepHaJIOB B IEJIAX
sHeprocoepexeHus"

KoangecTBOTENIOTEHI.
Y 1enpHasTeII0EMKOCTh

13

Ypok-uccnenoBanue
"IIpoBepka rumnoTe3blt
JIMHEWHOMN 3aBUCUMOCTH JIJTUHBI
CTOJIOMKA JKUJKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT
TeMIEPaTyphl"

14

YpaBHEHHE TEIOBOTO
bananca. TemiooOMeH U
TEIUIOBOE PAaBHOBECHUE.
3akoHHprorona—Puxmana

15

JlaGopaTtopHnast pabota
"UccnenoBaHue sIBICHUS
TerI000MeHa P CMEIIMBAHUH
XOJIOOHOM U ropsue BoabI"

16

Pemenue 3agad mo reme
"Tem1000MeH U TEILIOBOE
paBHOBecHe"

17

JlaGoparopHas paboTa




"OmnpeneneHue KOJIM4eCcTBa
TEIJIOTHI, TTOJIYYEHHOT'O BOJIOM
IIPU TETUIOOOMEHE ¢ HarpeThIM
METAINYECKUM HHJIMHAPOM"

18

[InaBnenue u oTBEpAEBaHUE
KPUCTAJIJIMYECKHX BEIIECTB.
VY nenbHaATeINIOTAIIIABICHUS

19

20

21

22

Pewmenne 3anad o reme
"[lnaBnenue U oTBEpICeBaHUE
KpUCTAJIIMYECKUX Ten"

JlaGopaTopHnas pabota
"Onpenenenue yueinbHOU
TEIJIOTHI TIJIaBJICHUS Jibaa"

Ypok-uccienoBanue
"CpaBHeHUE NPOLIECCOB
IUIABJICHUS KPUCTAJUIMYECKHUX
TEJ U pa3MArdeHus pu
HarpeBaHuu aMopQHBIX Ten"

[TapoobpazoBanue u
KOoH/leHcanus. Mcnapenue

23

Kunenwe. Y nenpHas Tennora
napooOpa3oBaHusl.
3aBUCHUMOCTD TEMIIEPATyPhI
KHUIIEHUS OT aTMOC(EPHOTO
JIaBJICHHS

24

Pemenue 3agad mo reme
"ITapooOpazoBaHue u kuneHue"

25

Ypok-uccnenoBasue




"OO0BACHEHUE 3aBUCUMOCTHU
TEMIIEPATYPbI KHIICHHUS OT
naBieHus"

26

Hacpiennsiit u
HEHACBILLICHHBIN nap.
BiasxxHOoCTB BO311YXa

27

BnaxxnocTs Bo3ayxa u eé
usmepenue. JlaboparopHas
pabora "Onpenenenue
OTHOCUTEIIbHOW BIAXKHOCTH
BO3/IyXa"

0.5

28

29

30

Pewienue 3amau o teme
"BiaaxsocTs"

Penrenne 3ama4u 1 aHaau3
CUTYyaIlui, CBI3aHHBIX C
SBIICHUSIMU UCTIAPEHUS U
KOHJICHCAIIUU

SHCPFHH TOILIMBA. Y AelIbHAs
TCIJIOTA CTOpAaHUA

31

32

33

[TpuHIUTTBIPAaOOTHITETUIOBBIX 1B
Uratejen

[TapoBast TypOuHa. /IBurarens
BHYTPEHHETO CrOpaHus

KII/I TermoBoroaBuraTes

34

35

Pemenne 3agau mo teme "KIT/]
TEIJIOBOTO JBUTATEN"
Ypok-koHpepeHuus
"TerutoBble ABUTATENIHN U




3allMTa OKpYKaromiei cpeant"

36

37

TCHJ'IOBBICHOTCpI/I B TCIIIIOCETAX

3aKOH COXpaHEHMsI U
IpeBpaIleHHs SHEPTUH B
MEXaHWYECKUX U TEIIOBBIX
nporeccax

38

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "TernaoBsie
SIBJIICHMUSL.
W3meHeHnearperaTHbIXCOCTOSIH
uiiBenecTna"

39

KonTtponpsHas padora o Teme
"TeruioBbIe ABICHUA.
N3meHeHnearperaTHbIXCOCTOSTH
niiBemecTna"

40

Dnektpusanus Ten. [[Ba pona
3apsiIoB

41

42

43

Ypok-uccnenoBanue
"UccnenoBanue crnoco0oB
Pa3TUYHBIX BEMICCTB
HadJIeKTPU30BHIBATHCA"

BzanmopencTeue 3apsyKeHHBIX
ten. 3akoH Kyrnona

DNEKTPUYECKOE TMOJIE.
Hanpsxénnocts
AJIEKTPUYECKOTO TOJIA.
[IpuHIHNICYNIEPIIO3ULIUUIIEKTP
UYECKUXITONIEH




Hocurenu snekrpuyeckux

44 3apsAI0B. DJIeMEHTAPHBIN
3apsa. CtpoeHueaToma

45 3aKOHCOXPaHEHUSANIEKTPUUECK
oro3apsiaa

46 [TpoBOIHMKY, TUTIEKTPUKU U
HOJIYIIPOBOTHUKHU
VYpok-koHpepeHuus

47 "JnexTpusanus B
IOBCEIHEBHOU XU3HU"
Pemenue 3anay no teme "3akoH

48  coxpaHEHHUs HIIEKTPUYECKOTO
3apsaa
DIIEKTPUUECKHUI TOK.

49 HcTounukn 31eKTpuyecKoro
TOKa
Ypok-uccnenoBasue

50 "HccnenoBanue 1eNCTBUS
AIIEKTPHYECKOTO TIOJISI Ha
MPOBOJAHUKY U TUAIEKTPUKH"

51 ONEKTPUYECKUUTOK B METAJIJIaxX

59 DIIEKTPUYECKHUI TOK B
XKHUJIKOCTSIX M ra3ax

53 DJeKTpUUeCKasenb

54 CunaTtoka. AMmepmerp

55 DJeKTpUYEeCKOCHAIPSKEHHE.
Boaer™merp

56 JlaGoparophas pabota "Coopka




Y UCTIBITAHUE DJIEKTPUUECKON
LIEOH ITIOCTOSIHHOI0 TOKa"

S7

58

3aBUCUMOCTD CHJIIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4acTKa [enu

JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH
CHJIBI TOKa, TPOTEKAIOIIETrO
4yepe3 pe3ucTop, OT
HaIpsKEHUS Ha PE3UCTOPE U
COMPOTHUBIICHUS pe3ucTopa”

59

60

DIIEKTPUUECKOECONTPOTUBIICHHE
. Y 1eJIbHOECONPOTUBIIEHUE

JlaGopaTopHnas pabota
"Onpenenenue yaeabHOro
CONPOTHUBIIEHUS TPOBOIHUKA"

61

Pemenue 3agad mo reme
"DnexTpuueckoe
CONPOTHUBIICHHUE.

VYV nenpHoeconpoTuBieHue"

62

Pemenne 3amau o teme "3akoH
Oma"

63

64

[TocnenoBarensHOE U
HapauIeIbHOE COeTMHEHNUS
MIPOBOTHUKOB
JlaGoparopHas paboTa

"ITpoBepka npaBuiIa CI0KEHHUS
HaIPsHKEHUN IIPU




MOCJICA0BATCIbHOM

COETMHEHUH JIBYX PE3UCTOPOB'

65

Pemenne 3amad mo Teme
"IlocnenoBaTenbHOE U
napajuieJIbHOE COSTUHEHUS
IIPOBOJAHUKOB"

66

67

68

69

70

JlaGopaTtopHnas pabota
"[IpoBepka mpaBua AJisi CHUIIBI
TOKa MPH MapajIeIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3amgau Ha IIPUMCHCHHEC
3akoHa OMa JJIA pa3IndHoro
COCAMHCHUA ITPOBOAHHUKOB

O/1C u BHyTpEHHEE
CONPOTHUBIIEHUE UCTOYHHUKA
Toka. 3akoH OMa Jj1 OJTHOM
Lenu

Pemenne 3agau mmo teme "OJ1C,
BHYTPEHHEE CONPOTUBIICHUE
HMCTOYHHKA TOKA.
3akoHOMamIsgmojaHoHeny"

JlaGopaTtopHast pabota
"Onpenenenne IAC u
BHYTPEHHETO COMPOTHUBICHUS
HMCTOYHHKA TOKA"

71

72

[TpaBunaKupxroga

JlaGoparopHas paboTa
"TIpoBepka npasui Kupxroga"




73

Ypok-uccnenoBanue
"N3y4yeHue BOJbT-aMIIEPHBIX
XapaKTePUCTUK HEIMHEHHBIX
3J1€MEHTOB"

74

Pabora 31eKTpru4ecKkoro Toka.
MOILIHOCTD 3JIEKTPUUYECKOTO
TOKa

75

JlaGopaTtopHnast pabora
"Omnpexnenenne padOThI U
MOITHOCTH JIEKTPHYECKOTO
ToKa"

76

77

78

3akoH Jlxoynsa-Jlenua.
[ToTpeburenu 3MeKTPUIECKOTO
toka. KopoTkoe3aMbikaHue
VYpok-koHpepeHuus
"OObsSICHEHNE U TIPUHITUT
JICMCTBUS TOMAITHHUX
AJIEKTPOHATPEBATEIHHBIX
npudopos"

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DneKkTpuuecKue 3apsabl.
3apsoKeHHBIC Tena U UX
B3aNMOJECHCTBHS.
ITOCTOSTHHBIMAIIEKTPUYECKUIUTO

K

79

KonTponbhas pabota no teme
"DIeKTpUUECKHE 3apsIIbl.
3apsoKeHHBIE Tela U UX




B3aUMO/JICHCTBUA.
[ToCTOAHHBINANIEKTPUUECKUNUTO

K

80

TTocTosTHHBIE MATHUTHI.
MaruutHoe noje 3eMIu U €ro
3HAYECHUE T )KU3HA Ha 3eMIIE

81

VYpok-uccienoBanue
"N3y4yeHre MarHuTHOT'O OISt
MIOCTOSIHHBIX MarHuTOB MPHU UX
00BEAMHEHNH U Pa3/ICIICHUH.
BusyanuzauusnonsinocTossHHbI
XMarHuToB"

82

83

84

OmneiT OpcTrena. MaruutHoe
I10JI€ IEKTPUYECKOr0 TOKa

Omneir AMniepa. MarautHoe
10JIE€ KaTYIIKH C TOKOM.
[TpMeHEeHNnEeINEKTPOMAarHuToB
B TEXHUKE

Cuna Amnepa u onpenencHue
€€ HalpaBJICHUsA

85

Pemenne 3amau mo teme "Cuna
Awmriepa u onpezeneHue eé
HanpasyeHus"

86

DIIEeKTPOABUTATEI
IMOCTOSTHHOTO TOKA.
Hcnons3oBanne
3JIEKTPOJIBUTaTENEH B
TEXHUYECKUX YCTPOICTBAX U HA
TpaHCIopTe




87

JlaboparopHas pabota
"U3ydyeHue nencTBus
MAarduTHOTO IOJIA Ha
MPOBOJHUK C TOKOM"

88

Ypok-koHpepeHuus
"IIpakTHYecKOe NpUMEHEHUE
3JIeKTpoiBUTaTeNnei"”

89

90

91

92

93

JlaGopaTtopHnast pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI ANIEKTpOABUTATENS "

JlaGopaTopHnas pabota
"U3mepenne KIIJ{
ANEKTPOJBUIATEIILHON
yCTaHOBKH"

Omneiter @apanes. 3akoH
3IIEKTPOMarHUTHON MHyKIUH.
IIpaBunoJlenua

Ypok-uccnenoBasue
"UccnenoBannue n3MeHeHU
3HAuUEHUS U HAMPaBJICHUS
MHIYKIIMOHHOTO TOKa"
Pemenne 3amad nmo teme "3akoH
AIIEKTPOMArHUTHOU WHIYKIIHH.
[IpaBunoJlenma"

94

DIIEKTPOTreHEPATOP.
CnocoObINoTy4eHUSIIIEKTPOIH
epruu

95

Ypok-koHpepeHuus




"DJIeKTPOCTAaHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKA
sHepruu. [IpobieMbIdKoIorny.
TOIIMBHBICIEMEHTHI U
37eKTpoMOoOuIn"

[ToaroroBka Kk KOHTPOJIBHOMN

96 pabote 1o Teme 1
"DJIeKTpOMarHuTHbIE sIBJIEHUSA"

97 KontponbHaspadbora 1
"DIeKTpOMarHuTHhICSIBIICHUS "

08 PaGora ¢ TekcTamu 1o Teme 1
"TenoBble ABICHUS"
PaGora ¢ TekcTamu 1o Teme

99 "DeKTpUUECKHe 3apsibl. 1
3apsKeHHBIE Tella U UX
B3auMoeicTaue"

10 Pabora ¢ Texkctamu o Teme

0 "IToCTOSIHHBIN ANEKTPUUYECKUI 1
TOK"

10 = Pabora c TekcTamMu 1O TeEMe 1

1 "MarauTHBIC SBJICHHAS"

10 PaGora ¢ TekcTamu o Teme

5 "DneKTpoMarauTHas 1
MHAYKIUA"

OBUIEE KOJIMYECTBO YACOB 102 99 5

[10 ITIPOT'PAMME




9 KJIACC

Ne KoanyecrBoyacos
Haram3yd  DuekTpoHHblenudpoBbieoOpazoBaT
n  Temaypoka Bce Kourpoubnbie  IIpakTuyeckue
eHUA eJIbHbIEPECYPChI

/ ro padoThI padoThI
n

MexaHuueckoe IBUKEHUE.

Marepuansnast Touka. CriocoObl 1

ONMCAHUS MEXaHUUECKOT O

JIBUKECHUS

Cucrema orcyera.

OTHOCHUTENBHOCTH 1

MEXaHUYECKOTO IBUKEHUS

BexTopHbI€ BEIMUNHBI,

olepanuy ¢ BEKTOpamH, 1

IIPOEKIIMHA BEKTOPOB

Pannyc-BekTop MaTepuanbHOU

TOYKH, IEPEMEILICHUE HA 1

IJIOCKOCTH

PaBHOMEpHOETIpMONMHENHOE T 1

BIKEHHE

Pemenue 3anau no teme

"PaBHOMEpPHOE MPSMOJIMHENHOE 1

nBIKeHne"

HepasHomepHoe

IPSIMOJIMHENHOE IBUKEHUE. 1

Cpe,Z[HSISI 1 MT'HOBCHHAas




CKOPOCTh Tella Ipu
HEpaBHOMEPHOM JIBIKCHUU

JlaboparopHas pabota
"Onpexnenenue cpeaHen
CKOPOCTH CKOJILXKCHHsI OpycKa
WM IBHDKEHUS TAPHKA TI0
HaKJIOHHOM MIOCKOCTH"

10

11

PaBHOYCKOpEHHOENIPSIMOJIMHEN
HOE/IBUKCHHUE. Y CKOPEHHE

CKopocTh paBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JIBUKCHUSI.
I'paduk ckopoctu

Pemenue 3amay nmo teme
"CKOpOCTh PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBH>KEHHS"

12

[Iepememenue npu
PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABH)KEHUN

13

JlaGopaTtopHast pabota
"OmnpezeneHne yCKOpeHus Tena
MIPH PAaBHOYCKOPEHHOM
JBUKCHUH 110 HAKJIOHHOW
MJI0CKOCTH"

14

Pemenue 3agad mo reme
"Ilepemenienue npu
PaBHOYCKOPEHHOM

NPSIMOJIMHEHHOM JABUKEHUN"

15

JlaGoparopHas paboTa




"UccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHH MpPU
PaBHOYCKOPEHHOM JIBU>KEHUU
0e3 HavanbHOM cKOpocTH"

16

I'paduueckas uHTEpIpETAIIUSL
YCKOpEeHHsI, CKOPOCTH,
NPOWJCHHOTO ITYTH U
nepeMeIieHus s
IPSMOJMHEIHOTO ABHKCHUS

17

18

Pemenne 3amag mo Teme
"I"'padmyeckas uHTEpIpETALUS
YCKOpEHUSsl, CKOPOCTH,
MPONICHHOTO yTH U
MIepEMEIICHUS IS
MPSAMOJIMHEHHOTO JBH)KEHUS"

YckopeHue cBOOOTHOTO
nagenus. OneiTel [anunes

19

20

21

Pemenue 3agad mo reme

"V ckopenue cBOOOIHOTO
mageHus"

JIBukeHue Tena, OpOIIeHHOTO
MOJ1 YIJIOM K TOPU30HTY
Pemenue 3anau no teme
"JIBM>KEeHUE Tela, OpOIIEHHOTO
MOJ1 YIJIOM K TOPU30HTY"

22

JlaGopaTtopHnast pabota
"UccnenoBanue OBUKEHUS
Tena, OPOIIEHHOTO MO YIJIOM K
TOpU30HTY"




23

Pemenne 3amad mo Teme

" JIBMyKEeHHUE MO ICHCTBUEM
YCKOPEHHS CBOOOTHOTO
naneHusa"

24

25

26

JIBH>KEHUETIOOKPYKHOCTH

JIuHeitHas U yriioBasi CKOpOCTb,
NEepUOJ U YacToTa

CKOpoOCTb U YyCKOpPEHHE MPU
JBUKEHHUH 110 OKPY>KHOCTH

27

28

29

30

31

Pemenne 3amag mo Teme
"JIBMKEHUE TIO OKPYKHOCTH"
VYpok-koH(pepeHus
"Pacno3HaBanue u
npUOIMKEHHOE ONTUCaHUE
pa3IUYHBIX BUJIOB
MEXaHUYECKOTO IBHKEHHUS"

IToaroroBka Kk KOHTPOJIBHOM
paboTe 1o Teme
"MexaHn4ecKkoe IBHKEHHE U
CII0COOBI €ro onucanus"

KonTponbhas pabota mo Teme
"MexaHUUYeCcKOe ABMKEHNE U
CHOCOOBI €r0 onucauusa"

IIepsbiit 3ak0H HproTOHA.
Bexkrop cuiibl

32

33

Bropoii 3akon HeroToHa.
PaBHOElicTBYIOIIASA cHITa

Tpernii 3akoH HproTOHA.




Cynepniozunus cun

34

35

Cunaynpyroctu. 3akoHl yka
Pemenue 3anau no teme "Cuna
ynpyroctu"

36

JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH
CHUJIBbI YIIPYIOCTH,
BO3HUKAIOIICH B MPYXKHHE, OT
CTereHu JieopMaruu

pYy>KUHbI"

37

CunatpeHusi.
Koadpunmentrpenus

38

39

40

JlaGopaTopHnas pabota
"Onpenencane kodpdunmeHTa
TPEHUS CKOJIbXKEHUS"

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHUJIbI TPEHUS CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO J1aBJICHUS "

I[BI/I)KCHI/IG TCJI IO OKPYKHOCTHU
o ASMCTBHEM HECKOJIBKHUX
CHIJI

41

3akoH bepuynnu u noxsEéMHas
CHUJIa KpbLia

42

VYpok-koHpepeHIus
"CoBpEMEHHBIE JIETATEIIbHBIE
arrmaparsl, CyJa Ha IIOJABOJHBIX
KPBUIbAX, aHTUKPBIJIO Ha




CKOPOCTHBIX aBTOMOOHUJISIX.
JIBrmkeHHenoe3qaHaMarHU THOM
noayuke"

CuJia TSDKECTH U 3aKOH

43 BCEMHPHOTO TATOTCHUS
JBr>keHue Tes BOKpYr

44 TPaBUTAIMOHHOTO IICHTPA.
[IepBaskocMU4ECKasICKOPOCTh

45 HesecomocTs u neperpysku
PaBHOBECHE MaTeprUaIbHOM

46 TOYKH. AOGCOIIOTHO TBEPAOL
TEJ0

47 MomeHTcuIbl.
[IpaBrusiomMoMeEHTOB
Ypok-uccnenoBanue

48 "OnpeneneHue LEHTPA TAKECTH
pa3ianyYHbIX Tea"
Nmnynec Tena. U3smeHeHne

49 uMITysbca. IMImybce Cusl.
Yupyroe u
HEYNPYroeB3auMOCICTBIE

50 3aKOHBI U3MEHEHUS U
COXpaHEHHS UMITYJIbCa

51 PeakTuBHOEBUKEHNE
Pemenne 3amau mo teme "3akoH

52 COXPaHEHHUsI UMITYJIbCA.
PeaktuBHOEBUKEHME"

53 MexannueckaspadoTa u




MOIITHOCTH

54

55

56

PabGoTa cuibl TsxKecTH, CUIbl
YIPYTOCTH U CHJIbI TPEHUS

JlaGopaTopHnas pabota
"OnpeneneHue padboThl CHUIIBI
TpPEeHHUsI IPU PAaBHOMEPHOM
JBUKEHHUH Teja 1o
TOPU30HTAJIbHOM MOBEPXHOCTH"

CBsi3poHEPrUU U pabOTHI

57

JlaGopaTtopHnast pabora
"Onpenencaue padboThI CHUITBI
YIPYTOCTH IIPU NOABEME TPy3a
C HMCITOJIb30BaHHEM
HETIOIBYIKHOTO U TTOIBHKHOTO
0110K0B"

58

59

60

[TorennnaneHasgaHEprUs

Kunernueckas sHeprus.
Teopema 0 KnHETHYECKON
SHEPTUU

3aKOH U3MCHCHUS U

COXPaHEHHs MEXaHUUYECKON
JHEPruu

61

Pemenue 3agad mo reme
"3aKOHBI U3MEHEHUS U
COXpaHEHHUS MEXaHUYECKOU
SHEpruun"

62

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme




"B3aumopeiictBue Te.
3aKkoHbICOXpaHEHUS "

63

64

65

66

67

68

KonTtponpHas pabora o Teme
"B3aumopeiicTBue Ted.
3aKoHbICOXpaHEHUA"

KonebarenbHoe ABKEHHE.
OCHOBHBIE XapaKTEPUCTUKH
KoJIeOaHUH: TIepUOo/I, 9acToTa,
aMIUTUTYZHA

MareMaTH4ecKuil u
NPYKUHHBIA MasTHUKH.
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH
nepuoja KojaebaHuil rpy3a Ha
HUTH OT JJINHBI HUTH"

JlaGoparopHas paboTa
"UccnenoBaHne 3aBUCUMOCTH
nepuo/ia KojieoaHui
MPYKUHHOTO MasiTHUKA OT
Macchl rpysa"

FapMOHI/ILIeCKI/IeKOJ'Ie6aHI/I$I

JlaGopaTtopHast pabota
"N3MepeHne yCKOpeHus
cBOOOAHOTO TafeHUs"

0.5

69

3aryxaromye KojaeOaHusl.
BoinyxxaeHHbie Kose6aHusl.
Pe3onanc

70

HpeBpameHHe OHCPIuu 1pu




KOJIE0ATEIBbHOM IBUXKEHUU

71

Ypok-uccinenoBanue
"IIpoBepka HE3aBUCUMOCTH
nepuojaa kojnebanuii rpysa,
MOJBEIIEHHOTO K JICHTE, OT
Macchel rpysa"

72

73

MexaHH4eCcKHUE BOJHEL:
MIPOJIOJIbHBIC U TTOTIEPEUHBIE
CBoiicTBa MEXAaHUYECKUX BOJIH.

JIJMHa BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHUs

74

Ypok-uccnenoBanue
"Habnronenue natephepeHIum
U 1uQpakiuy BOJIH Ha
MOBEPXHOCTHU BOABI"

75

VYpok-koHpepeHIus
"MexaHH4YecKHe BOJHEI B
TBEPAOM TeEIIE.
CelicMHYECKUEBOIHBI"

76

77

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa

Pemenue 3anau no teme "3Byk"

78

Ypok-uccienoBanue
"OKcrnepuMEHTAILHOE
OIIpEECIICHUE TPAHMI] YaCTOTBI
CJIBIIIUMBIX 3BYKOBBIX
Kosiebanui"

79

I'poMKOCTB 3ByKa M BBICOTA




TOHA. AKYCTHYECKHIPE30HAHC.

80

81

82

Ypok-uccienoBanue
"HaOmroaenue u 00bsICHEHUE
aKyCTHYECKOro pe3oHanca"
NHudpa3Byk u yIbTpasBykK.
Kondepennus "Hcnons3oBanue
YIIBTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTUAX"

SJIGKTpOMaFHI/ITHOC II0JIE 1
QJICKTPOMAarauTHBIC BOJIHBI

83

CBoOliCTBa’IEKTPOMArHUTHBIXBO
JH

84

Ypok-konpepenus "Llkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonn3oBanne
AJIIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOM cBs3H. Paymorokanms.
Kocmuueckascsizb "

85

86

87

Pemenue 3agad na
ONpeAEIICHUE YaCTOThI M IJTUHBI
AIEKTPOMATHUTHOUN BOJIHBI

DJNIeKTpOMarHuTHas mpupoaa
cBeta. CKOpOCTH CBETa
BousiHOBBIE CBOJICTBaA CBETA:
uHTepdepeHIys u qudpaxus

88

JlydeBas mojienb cBeTa u
TeOMETpUYECKast ONTHKA.
Nctounukucpera




89

[IpssmonunenHoe
pacnpocTpaHEeHHUE CBETA.
3atmenus CosHia v JIyHbl

90

91

92

3aKoH OTpa)KEHUs CBETA.
ILnockoe 3epkano

[TocTpoennenzobpakeHu,
c(hOpMUPOBAHHBIX3EPKAIOM

HpeJIOMJ'IeHI/IC cBeTa. 3aKOH
IMpCJIOMJICHUA CBCTA.
HOJ'IHOGOTpa)KeHI/IeCBeTa.

93

JlaGopaTtopHnast pabora
"UccnenoBaHue 3aBUCUMOCTH
yria npejxoMiIeHHs OT yriia
MaJIeHus CBETOBOTO Jiy4ya Ha
TPAHUIIE «BO31YX-CTEKIO»"

94

VYpok-uccnenosanue "AHanus u
00BSICHEHUE ONTUYECKOTO
Mupaxa"

95

Ypok-koHpepeHus
"Ucrnonp30BaHue IOJIHOIO
BHYTPEHHETO OTPAXKEHUS:
CBC€TOBO/JIbI, OIITUKOBOJOKOHHAasA
CBA3b"

96
97

JIvH3a, X011 mydei B TMH3E

DopMyIIATOHKONIINH3BI

98

JlaGopaTtopHnast pabota
"Onpenenenne GOKyCHOTO
pacCTOSIHUSA U ONITHYECKON




CHUJIBI COOMparoNIe JTNH3bI"

[Tomy4yenue n300pakeHUi ¢

99 MOMOIIBIO COOMpArOIIEH U
pacceuBaroLIEn JIUH3
Ypok-koudepenmus "[Ipuaimn

10 IEWCTBUS OIITUYECKUAX

0 puOOPOB (MUKPOCKOTI,
Teseckor, ¢oroarnmapar)"

10 ['ma3 kak onTuyeckas cucrema.

1 bimzopykocTs u
JAIIbHO30PKOCTh
Pasnoxenue 6enoro csera B

10 cnektp. OnbiTel HptoTOHA.

2 CrnosxeHue CeKTpaTbHbIX
nBeToB. Jlucnepcusicsera
YpoK-nIpakTUKyM
"HaOmronenne u o0bsICHEHNE

10 OIIBITOB I10 PA3JIOKEHUIO

3 0enoro cBera B CIEKT.
[Tony4yennebenoronBeTanpuciio
JKEHUHULIBETOB"

10 OmneiTel Pezepdopaa u

4 TUTaHEeTapHast MOJEIb aTOMa

10 IToctrynatel bopa. Moaens

5 atoma bopa. Ucnyckanue u
TIOTJIOIIEHNE CBETA aTOMOM.

10

KBanTsl. JInHelyaTbieCIEKTPBI




YpOoK-IIpaKTUKYM

10 "HaOGnroneHue CIUIONIHBIX U

7 JMHEHYaThIX CIEKTPOB
W3JIyYCHHS U UCITyCKaHUs"

10 PagnoakTuBHOCTE. Anb(da-,

8 Oera- U TaMMa-M3IIy4eHHS

10 CtpoeHue aTOMHOTO si/ipa.

9 Hyxionnas Mozaesb aToOMHOTO
sapa

11 PannoakTuBHBICTIPEBpAIIICHUS.

0 N3oTtonbr

11

1 [Iepuoanonypacnana
Ypoxk-koudepenuus "/leiictBue

11 PaIMOaKTUBHBIX U3ITydeHUHN Ha

) JKUBBIC OpPTraHU3MBI.
3amuTaoTPaMOAKTUBHOT OU3ITY
yeHus"

11 Snepuble peakiuu. 3aKOHBI

3 COXPaHCHHUS 3aPSTOBOTO U
MacCOBOT'O YHCE

11 OHeprus CBA3U aTOMHBIX SIIEP.

4 CBs13b MaccChl U DHEPTHH

1 Pemenue 3amay mo Teme

5 "SInepHble peaKkuu.
OHeprusicpszu"

11 Peakmnu cuHTe3a U neaeHus

6 saep. IcTouHuKH SHEpTUN




CoiHna u 38631

Ypok-koubepenmus "AnepHas

11 SHEPreTHKA. DKOJIOTHUECKUE

7 IpOOJIEMBI SIIEPHON
SHEpreTuxu"
[ToaroroBka K KOHTPOJIBHOM

11 pabote 1o Teme "Konebanus u

8 BOJIHBL. CBETOBBIC U
KBaHTOBBICSIBJICHHS "
KouTponbhas pabota no Teme

11 "KonebaHus 1 BOIHBI.

9 CaeToBBIE U
KBaHTOBBICSIBJICHH "

12 Pemrenne pacyeTHBIX 1O TEMe

0 "MexaHnuyeckoe ABuxeHue"

12 Pemenne pacueTHsIX U

1 KaueCTBCHHBIX 3a/1a4 110 TEME
"B3zaumonencTBue Tea"
Pemenne pacueTHsIX U

12 KaueCTBEHHBIX 3a]1a4 110 TEME

2 "3aKOHBI COXpaHEHUs YIHEPTUU
U uMIysibca"

12 JlaGopaTopHble pabOTHI IO TEMe

3 "MexaHndeckoe ABIkeHne"

12 JlaGopaTopHble pabOTHI IO TEME

4 "B3aumopeiictBue ten"

12 = JlaGopaTopHbIe pabOTHI IO TEME

5 "IIpocThie MexaHU3MBI"




Pewenne pacyeTHbIX U

22 KayeCTBEHHBIX 3a/Ja4 10 TEME
"TerutoBble npouecch”

12 Pewenne pacyeTHbIX U

7 Ka4ueCTBEHHBIX 3a/a4 I10 TEME
"BnaxxHOCTB"

12 Pemenue pacdeTHbIX U
Ka4yeCTBEHHBIX 3a/a4 110 TEME

8 n ~n
KII/I TeryoBbIx ABUTaTENEH

12 Pemrenne pacyeTHBIX U

9 KayeCTBEHHBIX 3a/1a4 110 TEME
"3aKOHBI TOCTOSHHOTO TOKA"

13 Pemrenne pacyeTHBIX U

0 KayeCTBEHHBIX 3a/1a4 110 TEME
"KII/] anexTpoycTtanoBOK"

13 JlaboparopHbie pabOTHI IO TEME

1 "3aKOHBI IOCTOSHHOTO TOKA"

13 JlaGopaTopHble paboTHI IO TEME

2 "CBeTtoBbI€ siBIeHUS"

13 PaGora ¢ Texctamu 1o Teme

3 "3aKOHBI COXpaHEHUs B
MeXaHHuKe"

13 Pabora ¢ TekcTamu 1o TEMeE

4 "Koaebanusa 1 BOIHbI"

13 Pabora ¢ TexcTamu 1o TEMe

5 "CBeToBbI€ sIBJIEHNS "

13 Pabora ¢ TekcTamu 1o TemMe

6 "KBanTOBas U siiepHas pusuka'




OBIIEE KOJIMYECTBO YACOB

136 3 24.5
I10 ITPOTPAMME






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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






