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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENIbHON MPOTrpaMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yuéTtom ¢eaepanbHON paboueil mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOMU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
U3Y4YEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MPEIOCTaBisieT Hauboliee sICHbIC
oOpasiibl MPUMEHEHHsS] HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH W
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YriIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMIETEHTHOCTSIMH, XapaKTepU3yrIUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHMUS;

WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBl, YTBEPKACHHONH pElICHUEM
Komnernn MunucreperBa npocemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydyennst pu3uKky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

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

dbopMupoBaHHEe YMEHHMH TPUMEHATH (U3UUECKUE 3HAHWA U HAyYHBIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpoBaHUE TPEACTABICHUA O poiM (PU3MKU JJIs1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW ~ AESATEbHOCTU, CBA3aHHOM C (PU3MKOHM, TMOJArOoTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

dbopMHpoBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3uKu Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00yueHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIM3UPOBATh U OOBSCHSITH (PM3UYECKUE SIBJICHUS Ha
OCHOBE M3yYEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUsI W UCHOJB30BaHUS (PU3MUYECKUX MOJENel, BKIIOYas TBOPYECKUE H
MIPAKTHUKO-OPUEHTUPOBAHHEIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHEIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W MIPOBOJUTH OMBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MOTYUCHHBIC TAHHBIE U JIeTIaTh BHIBOJIBL;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIPETAlUs 1
KPUTHUYECKOE OLIEHWBaHNE MH(POPMAIIH;

3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMA Ha JIOCTHIKCHHSX
(bu3nYECKON HAyKH.



Ha uzyuenue gusuku (yrmyOnéHHBIA YPOBEHb) HA YPOBHE OCHOBHOTO OOIIIErO
oOpazoBanus orBogutcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusrka — Hayka O mpupone. SBneHus npuponabl (FIEMEHTHI COJAEPKaHMUS,
BKJIIOYAIONINE MEXKIpEAMETHbIe cBs3u). Dusmyeckue SBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NyecKux BETUYHH.
3mepenne @u3anyeckux BeIUYHMH. OTaloHbl. Pusznueckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuiia O0e3onmacHoro Tpyaa npu pabore c
1a0opaTopHbIM O0OpynoBaHUEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aroT npupoay. EcTecTBeHHO-
HAay4YHbId METOJl TO3HAHWS: HaAONIOJCHHE, ITOCTAaHOBKAa HAYyYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabmogaeMoro apieHus. Onucanue GU3NIECKUX SIBJICHUN C TIOMOIIBbIO MOJIETIEH.

Jemoncmpayuu.

MexaHnnueckue, TENIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SBJICHUS.

dusnueckre NpubOpsl U MPOILEeaypa MPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Onpenenenue UeHbl JeJIeHUs IKaIbl U3MEPUTEIBHOTO MTPUOOpAa.

N3mepenue pacCTOsIHUN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

IIpoBeneHne wHccienoOBaHUS IO MPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM O0JIbIle BHICOTA ITYCKA.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

JIBrxkeHue uactul BemiecTBa. CBsA3b CKOPOCTHM JABWKEHUS YACTHI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [uddysus. BzaunmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM W TBEPIBIX
(KpUCTaINIMYeCKNX) Tell. B3auMOCBSA3b MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX



arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIpHBIM CTpoeHreM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHmid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTaJIKUBAaHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

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

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHne U B3aUMOAEMCTBHE TeJl.

Mexannueckoe gBwxkeHue. I[lyte u nepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Tten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBuCMMOCTEM BETWYWH, OMUCHIBAIOIIUX JABWXKeHHe. OO1me
MOHATUST 00 OTHOCHTENBbHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApalIebHO.

SlBnenne unHepuuM. 3aKOH HMHEPUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHs Teil. Macca Kak Mepa HWHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. I[lnoTHocTh BemecTBa. CBsi3b IJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIECHUE TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHusl.
TpeHne CKONIbXKEHUST U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepeHne cKkopoCTH MPSIMOJIMHEHOTO JBUKEHHSL.

HaOGmronenue siBfieHust HHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOICUCTBUU Tell.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopnsie padomul u onsimel.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

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

OMnBIThL, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI
JIABJICHHS M XapaKTepa CONMPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBreHue raza. 3aBUCUMOCTbD JaBJICHUs ra3a oT 00bEéMa u Temnepatypsl. [lepegaua
JABIICHUS TBEPABIMU TEJIaMH, JKHAKOCTIMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHYECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  [JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyael. [ 'uapaBiaudeckue
MeXaHu3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

Atmocdhepa 3emin u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emud. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M13MepeHns aTMOC(HEpPHOTO TABJICHHUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpayuu.

3aBUCUMOCTH JaBJIEHUS ra3a OT TeMIEPaTypHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJia U TIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnsie padomul u onsimel.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMaA MOrpyKEHHOM B
JKUJIKOCTh YaCTH TeJa.

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

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

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

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgeua S. PabGora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJl, HAIIPABJICHHBIX BJOJIb TUHUU MIEPEMEIICHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MOMeHTOB. [IpuMeHeHHe TMpaBwia paBHOBECHUS phluara K OJOKY. «3050TOe
npaBuio» mexanuku. KIIJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas dsHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanue yciioBUN paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenune npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

OCHOBHBIEC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepsl aTOMOB M MOJIEKYJ. OmNbIThl, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTUNA. TEXHOJOrMyM NOJIy4eHHUs] HCKYCCTBEHHBIX anMa3oB. OOBbsSCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPIBIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TeIJIOBOE pacUIMpEeHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ras3a OT
00BbEMa, TeMIIepaTyphl.

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

Buytpennsis sHeprus. CnocoObl HW3MEHEHHMs BHYTPEHHEH SHEPTHUU:
TEeIUIonepeaaya u CoBeplieHre padboTel. Buapl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Temonepegayn B TOPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBieHrEe U OTBEPAEBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y ACNIbHAS TEILIOTA
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TeIu10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
naBieHUA. HachlleHHBIN 1 HEHACBIIIECHHBIN TTap. BiaxxHOCTh BO3AyXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPAHUS.

[Tpuniunel pabotsl TeroBbeix asurateneit. KIIJ TemmoBoro nBurarens.
TeruioBple ABUTATENIM M 3alATA OKPYXKAIOWIEHM cpenpl. TeminoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXPAaHEHHMsI U NPEBPALLCHUS SHEPTUH B MEXAaHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysun.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS W
KaNMWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciiupeHus Tei.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bune! Teruionepenayn.

OxJak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BELECTB.

HaOmronenune kuneuus.



HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.

Mojenu TeNIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimaol.

OnbITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TeMiiepaTypbl PU NOMOLIH KUJKOCTHOTO TEPMOMETPA U JaTYHKA
TEMIIEpaTyphl.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

HccnenoBanve 3aBUCHMOCTH JABJIE€HUS BO3AyXa OT €ro oo0béma W
TEMIIepaTyphl.

[IpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

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

HccnenoBanue BIEHUS TEIIO0OMEHA ITPU CMEIIMBAHUH XOJIOJHON U ropsyei
BOJBI.

Omnpenenenre KOJIMYeCTBA TEIUIOTHI, MOJIYYEHHOIO BOJIOM MPH TEIII00OMEHE C
HArpeTbIM METaJNIMYECKUM LIMITUHIPOM.

OnpeneneHre MOIHOCTH TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanne npouecca uCapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onekrpuyeckoe mnoJie. Hanpsoxk€HHOCTh siiekTpudeckoro moss. [IpuHnmn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUAN 3aps.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXpaHEHUS AIEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUioBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B METAIIAX, )KUJIKOCTAX U ras3ax.

Onextpuyeckas nenb. Cuina Toka. DIEKTPUUECKOE HapsHDKEHUE. AMIIEpMeETp
Y BOJIFTMETP B LIENH MOCTOSIHHOTO TOKa. CONpOTUBIIEHNE MPOBOAHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napajuielbHOE CoeIMHeHHE TPOBOAHUKOB. D/IC B e NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. IlpaBuna Kupxroda. Pacy€r mpocThIX 3IEKTpHUECKHX
uenen. HennmHelHbIe 3JIEMEHTHI.

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

[TocTtostHHBIE MarHuTHL. B3anmMoaeCcTBUE TOCTOSHHBIX MATHUTOB. MarHuTHOE
noyie. MarauTHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HU Ha 3emie. OmnbIT
Opcrena. MarHutHoe moje 3iekTpuyeckoro Ttoka. OmbiT Amnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
Cuna AMnepa U onpenesneHue €€ HampaBiIeHUs. DJICKTPOABUIATENb MTOCTOSHHOTO
ToKa. lcnosb30BaHWE SIJIEKTPOJBUTATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPI'UH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTrUU. DKOJIOTUYECKHUE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTPUUECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.

Y CTpORCTBO 1 JIEUCTBUE DNEKTPOCKOIIA.

DNeKTpocTaTHIecKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

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

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIepMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHHUs MOJHOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHHmT.

JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnpIThl 1O HAOJMIOEHUIO DJIEKTPU3AIMU TeJl MPU CONMPUKOCHOBEHUHM W
WHIYKIUEN.

HccnenoBanne NEUCTBHS — DJIEKTPUYECKOTO IO HA IPOBOJAHUKH U
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanye 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

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

Omnpenenenue y1eapHOr0 CONMPOTUBIIEHUS IIPOBOJHUKA.

[IpoBepka TmpaBuUiia CIOXKEHHS HANPSHKEHUH TMPU  IOCIEI0BATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia MJid CWIBl TOKAa MPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeInoOJIHEHUS 3aK0HAa OMa I IMOJTHOM LEIN.

N3ydeHue BOJIbTaMIIEPHBIX XapaKTEPUCTHK HEMHEHHBIX 3JI€MEHTOB (JIaMIIbl
HAKaJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO TOJISl MOCTOSHHBIX MAarHUTOB MPHU UX OOBEINHEHUU U
pazzieneHuu.

HccnenoBanue nelcTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OnbITHI, AEMOHCTPUPYIONIME 32aBUCUMOCTb CUJIbI B3aUMOJEHCTBUS KATYILIKH C
TOKOM M MarHuTa OT CHWJIBI M HalpaBi€HUS TOKA B KATyLIKE W OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yyenue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue padoThbl JJIEKTPOABUTATES.

N3mepenne KII/I anextpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUA SJEKTPOMArHUTHOM  MHAYKIMH:
VICCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOIO TOKA.

9 KIIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl OMHMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduieckuit, aHanuTudeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUIKEHHUS.

BekTopHbIE BEIMUMHBI, ONIEpALMM C BEKTOPAaMH, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkKeHNE. HepaBHOMEpHOE NpsIMOJIMHENHOE NBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh TeJa IPH HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABHKECHUE. Y CKOPEHHUE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['padrueckas mHTEpHIpETallvsd YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MYTH U
IepEMELECHHUS IS TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBkEeHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acTOTa O0OpallleHus NpU PAaBHOMEPHOM JABUKEHUU MO OKPYXKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CUIIa.

[IepBsIii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHuUs: cujia TPEHUS CKOJIbKEHUs, CHUJia
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
ammaparbl, CyJa Ha MOABOAHBIX KpPBUIbAX, AHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe 1oe3/1a Ha MAarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TiaHer Bokpyr Comuua). Ilepmas
KOCMHYECKast CKOPOCThb. HeEBECOMOCTB U MEpErpy3KHu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. U3smMenenue umnyisca. IMnynbe cuiibl. Ypyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHbl M3MEHEHUS M COXPaHEHWs HMITyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHepruu 1 paboThl. [loTeHInanpHass YHEPTUs Tea, OHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHEeprus cxxaTon npykuHsl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHHYECKOM YHEPTUH.

Jlemoncmpayuu.



Habnronenne MexaHM4ecKOro ABMKEHUS Tela OTHOCHUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE IyTE€d W TPaeKTOPUHM JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

N3mepennie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEMHOTO JIBUYKEHUS.

HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO ABUKEHHUS.

HabGnronenue nBM>KEHMS Tella 10 OKPYKHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSAIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBMKEHUU OTHOCUTEIHHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBeCHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
MHEPIUATBHBIX CUCTEMAaX KaK MOATBEPKAECHUE MTPUHIUIIA OTHOCUTEIBHOCTH.

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

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrysabca Mpy B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IPU aOCOTIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITyJIbCa P YIPYTOM B3aUMOJEHCTBUU.

HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaJICHHH.

CoxpaHeHHE SHEPTUH [IPU ABHUKEHUH TeJIa MO IEHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBaHue TpakTa JUisi pasroHa W JAJIbHEWIIEro pPaBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

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

OnpeneneHue YCKOpEHHUs Tejla IPU PAaBHOYCKOPEHHOM JIBMOKEHHM 110
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €Ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadaabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsIi HEYETHBIX YMCEJI, TO BPEMEHA OJJUHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH CHJIBI  TPEHUSI CKOJIBKEHHMSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOIIECH B MIPYKUHE, OT
cTerneHu aeopMaIiy Mpy>KUHEI.

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

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
UCIIOJIb30BaHUEM HEMOJIBUYKHOTO U MTOABUXKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

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

MaremaTnuecknii 1 TPYKUHHBIM MasTHUKHU. [IpeBpaimienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPIOM TeJe, CECMUYECKUE BOJIHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
toHa. Pe3zonanc B akyctuke. MudpasByk u yinbTpa3Byk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaOmronenne koneGanuii Tel mod OEHCTBUEM CHWJIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUHM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

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

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomel u onvimel.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOTr0 MasTHHUKA.

OmnpeneneHre 4acToThl U MEpUoaa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MacChl Tpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.



Paznea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEeKTpOMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CcBs3U. Paguonokanusa. Kocmuueckas cBA3b.

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

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimol.

N3yueHne CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBLHOIO
tenedoHa.

[IpoBeneHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIINK CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MoOJenb CBeTa W TeoMETpUYecKas onTuka. VICTOUYHHMKM CBeTa.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeta. 3armenus Connna u JIynel. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n300paxeHuw,
c(hOpMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpejaomiieHus: cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonb30BaHre MOJHOTO OTPAXKEHUSI B ONITUUECKUX CBETOBOJIaX, ONMTOBOJIOKOHHAS
CBSI3b.

Jlunza, xonx mnyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n3o0pakeHuit, CHOPMUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas cHcTema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onThYeckas Ccucrema.
bin3opykocTh U aTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoTona. CrokeHue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceeTa.

Hemoncmpauuu.

[IpssmMonuHeHOE pacipOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B IJIOCKOM 3€pKalie.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.



[TonyueHnue 6esoro cBeTa MpH CIOKEHUH CBETA PA3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanne 3aBUCHMOCTH yrila OTPA)XEHHS CBETOBOTO Jyda OT yria
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yIJia MPEJIOMIICHUS OT YIJIa MaJIeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tonyyenue n300paxkeHU ¢ TOMOIILI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIVH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

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

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

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

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaiieHus. [lepuoa momypacnajga aTOMHbBIX sifep. [[elcTBue paanoaKTUBHBIX
W3JIyYEHUN Ha )KUBBIC OPraHU3MbIL. 3alluTa OT PaIMOAKTUBHOTO U3TyYCHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO U MAacCOBOrO YMCEIN.
DHeprus cBsI3M aTOMHBIX snaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SepHas »>HEpreTHka.
DKoJIoTUYecKue MpoOIeMbI SIACPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CnexTpsl pa3In4yHbIX Ta30B.

CnekTp BoAopo/a.

Hab6mronenue tpekoB B kamepe Buinbcona.

PaboTa cuéTrunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopusie pabomul u onvimel.

Hab6nrofgeHue CrutoniHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o potorpadusm).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000MAIOMNY MOAYJTh TIPEAHA3HAYCH JIJII CHUCTEMATHU3aIuN
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO



Ipy W3YYCHUU BCEro Kypca (u3ukm YrIyOJIEHHOTO YpOBHA, a TakKke It
MOATOTOBKY K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 1Mo (pHu3uKe.

B mpomecce wu3ydeHHss JaHHOTO MOIYJSI PEATU3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥  METalpEeIMETHBIX pe3yJbTaTOB o0O0y4deHUus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBICHUI HAa OCHOBE
npuMeHeHUsT (QU3UYEeCKUX 3HAHWM, UCCIEAOBATEIIbCKUE NEUCTBUS (BBIIBIKCHHE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHHUPOBAHHWE HWCCIICIOBAHUS, aHAINU3 JaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHo (HOpPMOM OCBOEHUST MOJIYJSL SIBIAETCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUAET:

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

BBITIOJIHEHUE JTA0OPATOPHBIX PadOT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEPeYHEeH K pasaenaM Kypca) B YCIOBHSAX CaAMOCTOSTEIBHOTO ILIAHUPOBAHUS
MIPOBEICHMSI UCCIICTOBAHMS, BEIOOpAa 1 00OCHOBAHUS METOJIa U3MEPEHUS BEIHYNH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O E€CTEeCTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj rPYNIIOBEIMU WJIN MHAWNBUAYATLHBIMHU TPOEKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON pabOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CJIOKHOCTH. Pe3yibTaThl BBITIOJHEHUS
JTMAarHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTEIICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKke
CBUJIETEIIHCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyueHus GuU3MKU HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMUpOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

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

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYXI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM IOCTHKEHUN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHO20 NO3ZHAHUA:

OCO3HAHHUE IICHHOCTH (U3NUECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI,

OpUEHTAlUsl B JCSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPO/IHI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHHME LIEHHOCTH Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTU MpaBWil O€30MaCHOTO TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBUSIX;

c(OpMUPOBAHHOCTH HaBbIKa pe(IIeKCHH, PU3HAHUE CBOETO MPaBa Ha OMIMOKY
U TaKOTrO e MpaBa y APYyroro 4yejJoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHUM MPAKTUYECKUX 3ajay (B pamMKaxXx CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JIAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJIE/ICTBUM VISl OKPYKaIOLIEH Cpeibl;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
e 8)adanmayuu K UZMEHANOUWUMCA YCI08UAM COUUANBHOU U RPUPOOHO
cpeowl:

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

NOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
JeSATEIbHOCTD;

NOTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

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

IUIAHUPOBAHUE CBOErO PAa3BUTUS B MPHOOPETECHUH HOBBIX (PU3MUECKHUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKa CBOMX JECHCTBUM C YYETOM BIUSHUS HAa OKPYXKaIIIYK Cpeny,
BO3MOKHBIX [NI0OABHBIX TOCIEICTBUM.

METANPEAMETHBIE PE3YJIBTATHI

B pe3ynbrare ocBoeHMs IpOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKATHUBHbIE  yHUBEpCAJbHbIE  Yy4eOHble  JCHCTBUS,  PEryJSTUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble 1ornyeckue aeficTBus:
BBISIBIISITH U XapaKTEPU30BaTh CYLIECTBEHHBIE PU3HAKNA OOBEKTOB (SIBJICHUN),
KJIaCCU(PULIUPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUYMSI B pacCMaTpPUBAEMBIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

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

ba3oBble ucciaeaoBarebCKue 1eHCTBUA:

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEI0BATEICKUN HHCTPYMEHT TO3HAHMS;

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

OIICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, MOTYyUYSHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH TMPEIMOJIOKEHUS 00 MX Pa3BUTHM B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pa6ora ¢ undpopmaumeii:

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

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMM TIO KPUTEPHSIM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CaAMOCTOSTEIBLHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpencTaBiIcHUs
nHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIOKHBIMU CXEMaMH,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHUSI yueOHOIr0 MaTepuaa, pe3yabTaToB Ja00paTOPHBIX padOT
U TPOEKTOB 3a]1aBaTh BOIMPOCHI MO CYIIECTBY 00CYAaeMON TeMbl M BBICKA3bIBATh
UJeH, HAICJICHHbIE Ha pEIIEHUE 33Jaud M MOJJAep)KaHHue OJaroenareabHOCTH
OOIICHHS,

COTIOCTABJISATh CBOM CYXKJICHHS C CYKACHUSMH JPYIMX YYACTHHKOB JIUAJIOTa,
OOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOIMYHO TPEACTABIATH PE3yJIbTaThl BBIMOJHEHHOTO (DU3MYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATDH LEIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATH JCUCTBUS 110
e€ JOCTM)KEHUIO: pACHpeNeNsiTh pOJId, OO0CYXJaTh IMPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPABIICHUIO M KOOPIWMHHUPYS CBOU ICHCTBHUS C IPYTMMHU WiIEHAMU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUSAX, TPEOYIOMNX IS
pereHust GU3NYEeCKUX 3HAaHUM;

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

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pElIeHUS (PU3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIli{ U TIpejIarath IiaH e€ N3MCHCHUS;

OOBSCHATh  TPUYHMHBI  JOCTHKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSATeILHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBITIOJIHCHHS
(GU3MYECKOro HCCIEAOBaHUS WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUH, YCTAHOBIICHHBIX OIIMOOK, BOSHUKIITNX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJ€ CIopa WIH ITUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MIPU3HABAaTh CBOE MIPABO HA OIMOKY MPH PEIICHUH (PU3NYSCKUX 3a7a4 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO JAPYTOro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0ydeHus ¢ 7 Kiacce npeIMeTHbIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITOJIB30BATh MOHATHUS: (PU3NUECKUE M XMMHUYCCKHUE SBIICHUS, HAOIIOICHHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NYECKUX BEIIMUUH, aTOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, KUIKOE, Tra3o00pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpHsi, PaBHOJCHCTBYyIOWIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nuvarh sBieHus (Auddy3ns, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KHAKOCTSIMU W Ta3amH, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM W HEKHMBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, MJIaBaHuEe PbIO, pblYary B TEJE YeOBEKa), IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yUeOHYIO, BBIICISATH CYIIECTBEHHbIC CBONCTBA (TPU3HAKU)
(bU3NYECKUX SBJICHHUI;

OMUCHIBATh HU3YyUYCHHBIE CBOMCTBA TENl W (PUIMUECKUE SBJICHUS, HCIOIB3YS
dbu3nUecKue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIPYrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJla TPEHUsS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIAKOCTH, BHITAIKUBAIOIIAS CUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(M(UIMEHT TOJIE3HOTO
JEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIus), MPU ONMUCAaHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYWH, HUX
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYHMH, HAXOIUTh (HOpMyIsI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBA Te, GPU3UUYECKUE SBJICHUS U MPOIECCHI, UCTIOIB3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJJHOM MpsiMoil), 3aKkoH ['yka, 3akoH [lackansi, 3akoH
Apxumena, TpaBUIO paBHOBECHS phruara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXpAaHEHUsS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUYECKOE BHIPAXKECHHE;

CTPOUTH MPOCTHIC (PU3UUECKHE MOJEIU PEAThbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINUECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUS YYEeOHBIX 3a/1a4;



OOBSCHATH (PU3NYECKHUE SIBICHUSA, IPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMIMe YHUCICHHOTO OIECHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBHIOMpATh aJ€KBAaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CJICACTBEHHBIC CBS3M U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bu3MYeCcKuX SBICHUH, (PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemaTh pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aieKBaTHYIO (GU3HUYECKYI0 MOJIENb, C UCIOJIb30BAHUEM 3aKOHOB
1 GopMyII, CBSI3BIBAIOIINX (DU3UUECKUE BETUYMHBI, 3aIMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISIBIISATH HEJOCTAIOINE UITH U30BITOYHBIC TAaHHBIE,
00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adH, HCIOIb30BaTh CIPABOYHBIC
JTaHHBIE, TIPOBOJUTH MaTeMAaTHUYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYCHHUS (PU3WYECKON BEIMYUHBI U OMpPENEIsiTh
pa3MepHOCTh (GU3HUECKOU BETMYUHBI, TOJTYICHHOU MPHU PEIICHUHN 3a/1a4H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTH TIPH TOMOIIN (GU3UIECKUX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEIIeHUs, B OINWCAHUU
UCCJICIOBAaHMUSI  PAClo3HaBaTh  IPOBEPSIiEMOE  MPEANONIOKEeHHEe  (THUIOoTEe3y),
WHTEPIPETUPOBATH TIOJTYUYCHHBIN PE3yJIbTaT;

MIPOBOJIUTH OTBITHI 0 HAOIOACHUIO (PU3UUECCKUX SIBICHUN WM (HU3UICCKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIHIMPEHUE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJl, Tiepeada IaBICHUS KUIKOCTHIO U
ra3oM, TMPOSIBJICHUE JCHCTBUA aTMOC(PEPHOrO JaBJICHHS, IACHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEpEeHHs] (UBMYECKUX BEITUUYHH
(paccrositHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUIKOCTH M TBEPIOTO TeNa, CUjla TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPY>KEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHUCTBUS TMPOCTBIX MEXAaHU3MOB) C HMCIHOJIb30BAaHUEM
aHAJIOTOBBIX M IU(POBHIX MPUOOPOB, OOOCHOBBHIBATH BHIOOP METOJa M3MEPEHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOJUTH 3HAUCHUE U3MEPSIEMOU BEJIMUUHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
W3MEPEHNM;

MIPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTATBHBIC WCCIICIOBAHUS 3aBUCUMOCTEH
bu3MYeCKuX BENMWYWH (3aBUCUMOCTH ITyTH PaBHOMEPHO IBIDKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CHJIbl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO
JABJIEHUS1, KaueCcTBa 00pabOTKH MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YIJWHEHUS NPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXKEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJNO, YCIOBUH TJIaBaHUs TEJN, YCIOBUM paBHOBECHSI pblyara u OJIOKOB):
COBMECTHO ¢ yuutTenaeM GOpMYIMpOBaTh 3aladyy M TUINOTE3y HCCIeIOBaHUS,
CaMOCTOATEJbHO IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOUpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHEM HWHCTPYKLHH, MPEACTABIAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJIBI 10 pe3yJbTaTaM UCCIIEAOBAHMUS;

coOnoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mOpu pabore ¢
71a00paTOPHBIM 000PYI0OBAHUEM;

yKa3bIBaTh IPUHIIUIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIHI
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX IPOLIECCOB C OMIOPOM HA UX ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOWCTBO BOJONPOBOAA, THAPABIMYECKHM mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB MpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO TIOBEJICHHUS B
OKpYKaroLIEN CpeJie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB MH(MOpMAINU (PU3UUECKOTO CONEPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUN W MYyTEM CpPaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB BBIIETSATH
uHbOpMaIMIO, KOTOpas  SBJISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAeprKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnameTs npuéMaMu KOHCIEKTUPOBAHMUS TEKCTa, MNpPeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPATKHWE MHUChMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIUU (HU3HUUYECKOTO COJEPKaHMS, B TOM YHUCIE



nyOJIMYHO JIeJIaTh KPAaTKHWE COOOIIECHUSI O pe3yJibTaTaX MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
ammapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU BBINOJHEHUU YUYE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/ladyaMu, CICAUTH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JEATENbHOCTh T[PYIIBL, BBICTPANBATH KOMMYHUKATUBHOE B3aUMO/ICVICTBHE,
YUUTHIBAsA MHEHUE OKPYKAKOLIUX.

K koHI11y 00yueHus ¢ 8 knacce npeIMeTHbIE PE3YJIbTAThI HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE TeNa, HACBHIIIEHHBIA W HEHACBHIMICHHBIA Map, CHOCOObI M3MEHEHUs
BHYTPEHHEW JHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apss, IPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMpPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUISPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TerIonpOBOAHOCTh, KOHBEKLUS, U3TyUEHHUE), TEIJIOBbIE OTEPH,
NIEKTpU3aLUsl TEJ, B3aHUMOJCHCTBHE 3aps/loB, IACHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IPOBOJTHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBJICHUM B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaWUISIpHbIEC SBJICHUS B MPUPOJE, KPUCTAUIBI B MpUpoze, u3nydenue CosHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emMid, Apeid MoJItoCcCOB, pOJib MATHUTHOTO MMOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHME), TPHU STOM IMEPEBOAUTH IMPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3NUECKUX SIBJICHUI;

OINKCHIBaTh HM3Y4YEHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCIOIB3YS
buznyeckue BeINYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPTHsl, KOJTMYECTBO TEIIOTHI,
pabora rasza, yJaeiabHas TEIUIOEMKOCTh BEIECTBA, YAEJbHAs TEIUIOTA IUIABJICHMS,
yaelbHas TEIJIoTa MapooOpa3oBaHUs, yJeldbHAas TEIUIOTa CropaHusi TOILIUBA,
KOO (PUIIMEHT TMOJIe3HOTO JEWCTBHS TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsij, CHJa TOKa, 3JIEKTPUYECKOE



HalpsbKeHUE, COMPOTUBJICHUE MpoBoAHUKa, DJIC B IemuM MOCTOSHHOTO TOKa,
AIEKTPUUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU TPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJIB3YEeMBIX BEJIWYWH, MX O0O03HAUCHUS W CAUHUIIBI (PU3HMYECKUX BEIUYHH,
HaxOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIIMYHMHY C JAPYTUMHU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEIIMYUNH;

XapaKTEePU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U MMPOTIECCHI, UCTIONB3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JICKTPUIECKOTO 3apsi/ia, 3aKOH
KysioHa, NpUHIUIT CyNEepIIO3UIIUM AJICKTPUUYECKUX MOJieH, 3akoH Oma ISl yyacTKa
uenu, npasuia Kupxroda, 3akon Oma s nmonHou uenw, 3akoH [xoyns-Jlenna,
3aKOH COXPaHEHUs HSHEPTHH, MPU STOM pa3jaudyaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHa M €ro MaTeMaTUYeCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUECKUE MOJICTH pPealbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUMN, MPUMEHATh PU3HMUECKHUE MOJICJIN 1JIS OOBICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIECHHOIO OI[CHUBAHUS
XapaKTePHBIX 3HAYCHUN (PUBMYECKUX BEJIMYMH, IIPU 3TOM BBIOUpATH aJEKBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAWBATh
JIOTUYECKYIO0 I[IEMOYKY PpacCYXKJIEHHM C OIOpOM Ha MW3YYECHHBIE CBOMCTBA
(bu3nYeCKUX SBICHUN, GU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aJeKBaTHYI0 (U3UYECKYIO MOJIEIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (hOPMYJ, CBS3BIBAIONIUX (PU3MUYECKHE BEIMYUHBI,
3alUChIBaTh KPaTKOE YCJIOBUE U Pa3BEPHYTOE PEIICHUE 3a/1a4d, BBISIBISATH
HEJIOCTAIOIINE UM M30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHBIC JaHHbBIC, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MTPOBOJUTH
MaTeMaTHYSCKHEe IIpeoOpa3oBaHUsl W pacu€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HAa4YeHUs (DU3NYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIC MOKHO PEITUTh IIPU MOMOITH (PHU3UIECKUX
METO/IOB, W TMpeJiaraTb OPUEHTUPOBOUYHBIN CMOCOO pENIeHHs, B OMHCAaHUU
UCCIICIOBAHUSI  paclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIOKEHHUE  (TUIIOTE3Y),
MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTarT;



MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHMS, 3aBUCHUMOCTb TaBJICHHUS BO3/AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3IYyYEHUH OT IBETa M3JIydarollel (MOIJIOMIAoIIei) NOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPaTypbl >KUIKOCTH M IUIOAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TNl M B3aHMMOJCHCTBUE IIEKTPUUYECKUX 3aps0B, B3aUMOJCHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO IOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): (JOPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIoOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOIEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyHOBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTEIbHas BJIAXKHOCTh BO3/yXa, CUJa TOKA, HaIlpsDKEHUE,
ylenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUEHUE U3MEPSEMON BEIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEIIHOCTh U3MEPEHMUIA;

IPOBOIUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHUCHUMOCTEH (PU3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAKICHMSI, UCCIIeI0BAaHUE SIBICHUS TEII000MEHa IPU CMENIMBaHUH XOJIOJHOM U
ropsiueid BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOT0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIONIET0 Yepe3 MPOBOAHHMK, OT HANpPsDKEHHS Ha TPOBOJHHUKE,
UCCJICIOBAaHKE TIOCTIEIOBATEIHHOTO U TAPAIETbHOTO COSAMHEHUN MPOBOIHUKOB):
COBMECTHO ¢ yuuTeneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh  HMCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOMpaTh
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY C WCIOJIb30BAaHWEM WHCTPYKIIUH, MPEICTABIATH
MOJTyYEeHHBIC 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpaduKOB,
OLICHWBAThH MOTPEITHOCTH, JETIaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coONI0aTh MpaBmiia Oe30macHOro Tpynaa mnpu padboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yUYEHHBIX MTPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTMUECKHX MPOLIECCOB € ONOPOM HA UX ONUCAHUsI (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, THTPOMETP, TapoBasi TypOrHa, aMIIepMETp, BOIBTMETP,
CUETYMK  JJIEKTPUYECKOM  DHEPruH,  3BJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPOIPUOOPHI (IPUMEPHI ), TPEIOXPAHUTETH U UX TPUMEHEHUE
B OBITY M TEXHUKE, NPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



AJIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIONb3ysl 3HAaHUA O CBOMCTBAX
buznyecKux sIBICHUN, HEOOXOANMbIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPONUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
0 CXEMaM M CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, JBHUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbI SJEKTPUUYECKUX LEMEeW C IMOCIEI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE OOO3HAYCHUS
JIEMEHTOB JIEKTPUUYECKUX LIETIEH, NCIIOIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  W3MEPUTEIBbHBIX  NPUOOPOB U
TEXHOJIOTMUECKHUX MPOIIECCOB MIPU PEIICHNUN YUYEOHO-TIPAKTUUECKUX 3aa4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpPeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxxanus B MutepHere,
CaMOCTOATENBLHO (POPMYJIHPYSI TOMCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPaBHEHMS JIOTIOJHUTENbHBIX HWCTOYHUKOB BBLACIATH WMH(OPMALNIO, KOTOpas
SIBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHAJbl, PECYPChl CETU
WnTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHMUS TEKCTa, MNpPeoOpa3oBaHuUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO CONEpkKaHUSs, B
TOM  4ucie  MyOJMYHO  MPEACTaBIATh  pe3yJbTaThl  MPOEKTHOM WU
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCIOJb30BATh H3yYEHHBIN
MOHSATUWHBIN ammapat Kypca (pu3uKu, COmpOBOKAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEJOBAHUN (PU3MUYECKHUX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TpYIINE B COOTBETCTBUM C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAl B I€ATEIBHOCTD TPYIIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSABISIL TOTOBHOCTh  pa3pellarh
KOH(DJIUKTBHI.

K koniry oOyuenus ¢ 9 knacce npeIMeTHBIC Pe3yJIbTAaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:
UCTIONIb30BaTh MOHATHS (CHCTEMa OTCUETa, OTHOCUTEILHOCTh MEXaHUIECKOTO
JIBUKCHHSI, HEBECOMOCTb U TIEPETPY3KH, IEHTP TSHKECTH, MEXaHWYECKHUE BOJIHEI,
3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE



U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCIYCKAaHUSI M TMOTJOoNIeHus, anb(da-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIAEPHAas U TEPMOSAEpHasi YHEPreTUKa) U CUMBOJUYECKUN
A3bIK (PU3UKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJ€HUE TE€J, [BM)KCHHE [0 OKPYKHOCTH, B3aHUMOJIEHCTBHE TeEl,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTb,
KosieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacHpOCTPAHEHUE M OTpaKEHUE
3ByKa, MHTEephepeHus U Tudpakiys BOJH), OPsIMOJMHENHOE pacpoCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpPa)KEHUE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3JIy4EeHHs) MO ONUCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mMupe (B TOM uucie (pU3MUECKHE SBJICHUS B MpPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne 1uiaHeT COJHEYHOM CHCTEMBI, PEAaKTHMBHOE JBUKEHUE IKUBBIX
OpraHU3MOB, BOCHPHSTHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHH,
€CTECTBEHHbII paJUOaKTUBHBIA (OH, KOCMHMYECKHE JYy4YH, paJHOaKTHUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM MNEPEBOJUTH MPAKTUUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh U3y4YEHHBIE CBOMCTBa Tel U (PU3UUECKUE SIBICHHS, HCIOJIb3YS
¢usznyeckue BENWYMHBI (CPEAHAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, IMepeMEelIeHUEe MPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIjoBass  CKOPOCTb,  LIEHTPOCTPEMHTEIbHOE
YCKOPEHHE, CHJIa TPEHUSI, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOIO
NaJIeHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENa, UMITYJIbC TEIA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS YHEPTUS CXKATOM MPYKUHBI,
KUHETUYECKasi DHEPIus, IOJIHAs MEXaHWYeCcKas HHEpPrus, MepuoJ M YacToTa
KoJIe0aHuM, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTENlb MPEIOMIICHUS
Cpelbl), IPU OMMCAHUH MIPABUIIBHO TPAKTOBATH (PU3UUYECKUIN CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €AUHUILIBI (PU3NYECKUX BEJIMUMH, HAXOAUTh (POPMYIIHI,



CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3HUECKUE SIBICHHUS U MPOLIECCHI, HCTIONb3YS
3aKOH COXpaHCHHWsI DJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHHUsl UMITYJIbCa, TEOPEMY O KHHETHUECKOW SHepruu, 3akoH ['yka, 3akoH
bepHymin, 3aK0HBI OTpaKEHUSI M MPETOMIICHUSI CBEeTa, (OPMYSy TOHKOW JIMH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOTO Spa, 3aKOHBI
COXpPaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIHAX, TP ITOM
pa3anyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MaTEMATUYECKOE BHIPAKEHUE;

CTPOUTHh (PU3UYECKHE MOJEIH PEaTbHBIX O0OBEKTOB, MPOILIECCOB M SIBICHUH,
BBIIETISITh TIPU STOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (QUINUYECKUE MOJEIH I OOBICHEHUS
(bu3nYECKUX MPOLIECCOB U pEIICHUs yUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCHl M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/adyd, B TOM 4HCIE TpeOyIOMIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEepHBIX 3HAYEHUHN (U3NYECKUX BEJIUYUH, IPU 3TOM BbIOMpaTh aIeKBaTHYIO
($u3NYECKyI0 MOJEIb, BBISBISATH MPUUMHHO-CIIECICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOICTBA (pU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelaTh pacy€THBIC 33JauM 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAst aIEKBAaTHYIO (PU3UUYECKYIO MO/IEIh, C UCIIOJIb30BAHNEM 3aKOHOB U (hopMmy,
CBSI3BIBAIOIIUX (PU3MYECKUE BEJIMYMHBI, 3alMChIBaTh KpPAaTKOE YCJIOBHE W
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH 30BITOYHBIE TAHHBIE,
O0OOCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3a/Ja4yd, WCIOIbh30BaTh CIPABOYHEIC
JaHHbIE, TPUMEHITh METOJIbl aHAJINM3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduuecKue
METO/Ibl PeIIeHus 3a7a4, MPOBOJUTH MaTEMaTHYECKUE MPEOoOPa30BaHUsI U PaCUETHI,
OILICHWBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAYCHHUs (PU3MYECKOW BEIWYMHBI U
OTIPENETSATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHUHBI, MOJYYCHHOW MpPH pPEUIICHUH
3a/a4H;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEUIUTh IPU MOMOIIU (PU3UYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OMNUCAHUU
UCCIICIOBAaHMsI  PACIO3HABAaTh  TMPOBEPSIEMOE  TPEANOJOKeHHe  (TUIOTE3y),
OLICHWBATh MPABUIILHOCTH MOPSIIKA TPOBEICHUS UCCIICIOBAHUS, HHTEPIIPETUPOBATh
MOJTyYEHHBIN Pe3yJIbTarT;

IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpAaHEHUS SHEPTUH,
3aKOHA COXpaHEHHS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE



NOIBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTYIbI
MaJIbIX KoJieOaHUH, IPSIMOJIMHEHHOE PacIpOCTPAaHEHUE CBETA, PA3JIOKEHUE OEIIOTO
CBETa B CIIEKTP, U3yUEHHUE CBOICTB M300pa)kKeHMs B IUIOCKOM 3€pKajie U CBOICTB
U300pakeHusl IpeaMeTa B coOuparoule JiMH3e, HaONIOJICEHHWE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITyYeHUs): dbopMynupoBath IPOBEPSIEMOE
NpEeAnojokeHne (rumore3y) O  BO3MOXHBIX — pe3yibTaTax  HaOJIOIECHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BBIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpeaHee 3HaYCHUE U3MEPSEMON BETMUUHBI M OTIPEACIISAs MOTPEUTHOCTD Pe3yIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP cItoco0a U3MEPEHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOJNTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
¥ YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
NaJCHUS, )KECTKOCTh MPY>KUHBI, KOOPPHUITUSHT TPEHUS CKOJIBKEHHS, MEXaHUYECKast
paboTa W MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHWl MaTEeMaTUYECKOro U
OPYXKUHHOTO MAasTHUKOB, (DOKyCHOE paccTOsiHuE coOuparomed JuH3bl U e
ONTUYECKass CHUJIa, PaJUOAaKTUBHBbIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
nM(ppOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS, MJIAHUPOBATH
U3MEpPEHHs, CaMOCTOSTEIbHO COOMpaTh JKCIEPUMEHTAJIbHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl,
OLIEHUBAs MOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHUH;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBHCHUMOCTh IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBIKEHHH 0O€3
HAYaJIbHOM CKOPOCTH, 3aBUCHMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHIIBI
HOPMaJbHOTO JaBJICHUS, MEpuojJia KoyieOaHU MaTeMaTH4YeCKOro MasiTHHUKa OT
JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsi CBOOOJHOIrO NaJeHHUs, HCCIIEJOBAHHE
W3MEHEHHUS BEJIMYMHBI U HAIPaBICHUS WHAYKIIMOHHOTO TOKa, 3aBHCHMOCTH YTJia
OTpaKEeHUs CBETA OT yIJia MaJCHHs, YTJIa IPEeTOMIICHHUS OT yTiia MaJeHus] CBETOBOTO
Jdyd4a, UCCIEeIOBAaHUE TPEKOB: U3MEPEHHUE YHEPTUN YACTHUIIBI IO TOPMO3HOMY MyTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyITUpOBaTh 3a7ady U TUTIOTE3Y
UCCJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh  IKCIEPUMEHTAIBHYIO  YCTAHOBKY, TMpPEACTaBIATh  IOJYYCHHBIC
3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BHUAE TaOIuL U TpauKOB, OLIEHUBATH
MOTPEIIHOCTH, JeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOmoaaTe mpaBuia 0Oe30macHOro Tpyaa mpu paboTe ¢ JabopaToOpHBIM
000pyIOBaHUEM;



XapaKTEePU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX IPOLIECCOB C ONIOPOIl HAa UX OMHUCAHMS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiibcoHa), MCNONb3ys 3HAHHUS O CBOMCTBax
busznyeckux  SABIEHUH W HEoOXonuMble  (U3MUYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIeHnn Y4eOHO-NPAKTUYECKUX 3aJad, ONTUYECKHE CXEMbl IJIsl IMOCTPOECHMS
1300pakeHHUH B MJIOCKOM 3epKajie U coOMparomien J1H3E;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
Oe30macHOCTH IpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPOWCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpPeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYSI OMCKOBBIM 3aMpOC, HAXOJUTh MYTH ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIy4YEHHOM HH(QOpPMAIMM Ha OCHOBE HMEIOIIUXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHAJbl, PECYPChl CETU
WuTepHer, BnaneTh NpuU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, HpeoOpa3oBaHus
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpKaHUS, IMyOJIMYHO
MPEACTABIIATh PE3YyJIbTaThl MPOEKTHON MM UCCIEI0BATEIBCKON AESTENBHOCTH MPU
OTOM TPAMOTHO HCIIOJIb30BaTh H3YyYECHHBIM MOHATUMHBIM aIlapar H3y4aemMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpe3eHTalue ¢ y4eToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
11 du3nka — HayKa 0 IPUPOJIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EctecTBeHHO-Hay4YHBIN METO]] TO3HAHUS 2
Wroro mo pazneny 8
Pa3znen 2. [lepBoHayaibHble CBEeeHUSA 0 CTPOEHUHU BellleCTBA
2.1 CrpoeHue BemiecTBa 2 1
JIBU>KeHMEe U B3aUMOJEHCTBHE YaCTHUII
2.2 4 2
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Uroro no pazaeny 7
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 MexaHndeckoe JBUKEHUE 10
3.2 Wuepuwmsi, Macca, MIOTHOCTH 9
3.3 Cuna. Buns! cun 15
Hroro mo pasneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




41 Masnenue. Ilepenaya naBieHust TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 )leﬁCTBlfe KUJIKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro no pazaeny 28
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
51 PabGora 1 MomHOCTH 6
5.2 [TpocThie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus 5
Wroro mo paszneny 19
Pasnen 6. IloBTopuTe1bHO-0000 A0 MOAY 1B
6.1 ‘ [ToBTOPUTEIIEHO-0000IIAOIINN MOTYITH 6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
11 CrpoeHne u CBOMCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo paszneny 39
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
91 DNEKTpUYECKHE 3apsbl. 3apsHKCHHBIE Tela 9 1
' Y UX B3aUMOJICHCTBHUS
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 31 10
2.3 MarHuTHBbIC SIBJICHUS 11 4
24 DNeKTpOMarHuTHas MHIAYKIHS 7 1
Hroro no paszneny 58
Pa3nea 3. IloBTopuTe/1bHO-00001IaI0IIM i MOYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazneny )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. Mexannueckue siBJCHHUS
MexaHnYecKoe IBIKEHUE B CIIOCOOBI €ro
11 30 1 4
OTIMICAHHUS
1.2 Bsaumopelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Wroro mo paszneny 63
Pa3nen 2. Mexannueckue KoJ1e0aHUsSI U BOJIHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 Mexanuueckne BOJIHBL. 3BYK 10 3
Hroro no paznery 18

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

3.1

DIIeKTPOMArHUTHOE MOJIE U
SJICKTPOMArduTHBIC BOJIHBL

Hroro no pasneny

6

Pa3gen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznosxxenue 6emoro cBeTa B CEKTP




Hroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

16

5.1 Henyckanue v norioueHne ¢BeTa aroMomM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Hroro no pazaeny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 Mexanunueckue siBIeHUS (IOBTOPUTEIBHO- 6 3
' 00001IarOIIUI MOTYJIb)
6.2 TemoBbie siBIEHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 1
' (TTOBTOPHUTEIHHO-0000IIAIOIINI MOIYIIb)
6.4 CaetoBblIe gBIIeHUs (IOBTOPUTEIHHO- 1 1
' 0000IIArOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosunyecTBo 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypcsl
1 ®dusuka — HayKa o nmpupoje. ABieHus 1
MIPUPOJIBI
2 OuznyecKue sIBICHUS 1
®u3nyecKue BeINYMHbL. Pa3MepHOCTb.
3 ®usznyeckue npudopsl. [lorpemnoctu 1
MIPU TIPSIMBIX U3MEPEHUSIX
VYpok-uccnenoranue "M3mepenue
JIMHENHBIX pa3MepOB TEJ U IPOMEKYTKOB
4 VT 1 1
BpemMeHH"
5 JlaGopatopHnas pabora "M3mepenue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
5 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tei. Metoy psiioB”
Metoapl HaydHOro no3Hanusa. Onucanue
7 (bU3UYECKUX SBJICHUHN C TTIOMOIIBIO 1
MoJelIend
Ypok-uccnenosanue "lIposepka
8 TUIIOTE3bI: JAJILHOCTh MOJIETA IIAPUKA, 1 1

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




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

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

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciiupeHus razo. OIbIThI
10 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JIBMDKCHUE YaCTHUII BEIISCTBA.
Huddysus. bpoyHoBckoe ABMKEHUE
Ypok-uccnenosanue "HabmroaeHue u
00BsicCHEHNE OPOYHOBCKOTO IBUKECHUS U
npysun’

14

B3aumoaelicTBre YacTHLL BELIECTBA:
HpI/ITfDKeHI/Ie " OTTAJIKUBAHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

Mexanunueckoe asuxenue. [1yTs,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpABHOMEPHOE
nBukeHne. CKopocTh

18

HaxoxeHne ckopocTH, IIyTH U BpEMEHHU
IIPY PABHOMEPHOM IPSIMOJIMHEMHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBHKEHUs"

20 I'paduku npssMOIHMHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

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

22 CpPEIHEH CKOPOCTH CKOJIBKECHHS OpycKa
WJIM IIapUKa M0 HaKJIOHHOM miockocTh"”
OTHOCUTENBHOCTD JIBHKEeHUSI. ClIOXKEHNE

23 CKOPOCTEH MpH MapaieIbHOM
JBUKCHUH
[Tonydenue u ananus rpadukoB

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

25 "Mexanuka. PaBHoMepHOE
psIMOJIUHEIHOE ABMKeHue"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU
B3aumoeiicTBre T Kak MpUYuHA

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

28 VYpok-uccnenosanue "CpaBHEHHE Mace
110 B3aNMMOAEHCTBHIO Ten"

29 IImoTHOCTE BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue

MJIOTHOCTH TBEPIOTO Tena"




31

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

32

33

34

35

Cwmecu u ciiaBbl. [loBepxHOCTHAs 1
JIMHEHHAs IIOTHOCTh

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

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

Cuna. SIBnenue tarorenus. Cuia
TSHKECTH

36

N3o0paxenue cun. Pemenue 3a1a4 mo
Teme "OnpeneneHne CUbl TsSHKeCTH"

37
38

Cuna ynpyroctu. 3akoH ['yka

Bec Tena. U3mepenue cuit. [flunamometp

39

40

41

VYpok-uccnenosanue "Habmonenue
W3MEHEHHUS CKOPOCTH TPU
B3auMoaecTeun tei"

Permrenne 3agaud mo treme "Cuia
ynpyroctu. Bec rena"

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




42

Cuna tpenus

43

44

Cnoxenue cui. PaBHonelcTByo1IAs
cHIa

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

45

Pemrenue 3agad mo reMe
"B3zanmopencreue tei1. CUiinl B
MmexaHuke"

46

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

47

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

48

49

Pemrenne 3ama4d mo reme
"B3zanmopencreue tei. CHUiisl B
MmexaHuke"

KonTponbHas pabota mo teme
"B3zanmonenicTBue Tea"

50

JlaBneHue TBEPABIX Tell

51

52

Ypok-skcnepumenT "Crnocoosl
ONpeeNIeHus JaBJICHUs TBep0ro Tena'

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




JlaBneHue XUAKOCTEH U ra30B. 3aKOH

53 [Tackans

o4 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JaBJICHUS KHUIKOCTU OT
[JTYOWHBI

56 I'unpocraTuueckuil napamoke

57 VYpoxk-nipoekt "M3ydyenue
COOOMIAOITUXCS COCYA0B"

58 VYpoxk-koupepenuus "I mapaBiamueckue
MEXaHU3Mbl"

59 Hcnonb30BaHne BHICOKHX JaBJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3agau o teme "JlaBnenue
JKuakoctu"

61 ATmocdepa 3eMiH U IPUYKHBL €€
CYLIECTBOBAaHMS

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

63 W3mepenue atMocepHOro JaBiaeHHUs.
OmnsiT Toppuueniau
3aBUCUMOCTb aTMOC(HEPHOTO JTaBICHUS

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

65 Bbapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3JINYHBIX BHICOTAX

66 BrrtankuBatommas cuna. 3akoH Apxumena

67 Pemenne 3ama4d mo teme "3akoH

Apxumena"




68

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

69

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

70

71

72

IImaBanme Ten

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

Tena"

BOSHYXOHJ’I&B&HI/IC. IInaBanue CyaoB

73

74

75

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

Pemenwne 3agau o teme "JlelicTBre
KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX
Teno"

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

76

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

77

78

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

Mexanunueckasi pabora




79

MontHocTh

Pemenue 3amau Ha onpeneneHue paboThl

80
Y MOIITHOCTHU

81 PaboTa crIbl TSKECTH M CHITBI TPSHUSI
VYpok-uccinenoBanue "PacyéT MOIHOCTH,

82 pa3BUBaeMOM IpU MOABEME 110
nectHuue"

83 [IpocThie MeXaHU3MBI

84 MowmenT cuisl. [IpaBuino MOMEHTOB
Jlaboparopnas pabota "N3yuenue

85 MIpaBWJIa pbIdyara Jjisi IOJBUKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

86 "3o0510TOC MPAaBUIIO" MEXAHUKHU
Pemenue 3anay no teme "3omnotoe

87 npaBuiIo MexaHuku'" / Beepoccuiickas
MpoBepoyHas pabora
Pemenue 3anau no teme "Pabota cuiibl

88 TSDKECTH M CUJIBI TpeHUS" /
Bcepoccuiickas nmpoBepouHas pabota
Ypoxk-nipoekt "lIpoexTupoBanue

89 MOJINCIACTOB C 3aJJaHHBIMU
napamerpamu”
VYpoxk-koHpepenuus "[Ipoctsie

90 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranuzmax"

o1 Koaddunment nonesnoro neicTeus

MMPOCTBIX MCXAaHU3MOB




92

Jlaboparopuas pabota "Onpenencaue
KIIJI mnogBM>KHOTO M HETIOABUYKHOTO
0110K0B"

93

94

95

96

Mexanunyeckas sHeprus. Kunernueckas
U NOTCHIMAJIbHAs SHEPTUs

3aKOH COXpaHECHHSI MEXaHUYECKOH
SHEPTHH

YpOoK-3KCIIEpUMEHT
"DKCIIEpUMEHTAJIBbHOE ONPEACIICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
mockoctu"

[ToaroroBka K KOHTPOJIBHOM paboTe MO
teme "Pabota u MOIITHOCTh. DHEprus"

97

KonTponbhas padora no teme "Pabora u
MOIIHOCTb. DHeprus"

98

99

Pabora ¢ Tekcramu o TeMe
"MexaHn4yeckoe IBIxKeHue"

PaGora ¢ Tekctamu o reme "CtpoeHue
BenecTna"

100

Pabota ¢ Texcramu o Teme "CHiibsl B
npupoje”

101

102

Pabota ¢ Tekctamu 1o Teme "JlaBiaeHue
TBEPABIX TEJ, )KUIKOCTEHU U ra3oB"

Pabora ¢ Tekcramu no Teme "DHeprusi.
[Ipoctbie MexaHU3MBI"




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

23



8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoka Bcero Kourpoanusie  IpaxTuseckue il?»y‘lel-ll/lﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTbI padoThbI pecypebi
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1
MOJTBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdueie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CmauuBaHue ¥ KanWISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxKaTue
Tennosoe nemxkenue. Temmeparypa
8 TemriepaTypHbIe IIKAJIBI
9 BHyTpeHHsst 3Heprus u crnocoosl eé 1
WU3MEHEHHUS
10 Bunel Tennonepenaun 1
VYpoxk-koHdpepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUATIOB 1
B LIEJISIX SHeprocoepexeHus"
12 KonunuectBo Tennotsl. Y aenpHas 1
TEII0EMKOCTh




13

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

14

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

15

16

17

JlaboparopHnas pabota "Hccienoanue
SIBJICHHUS TETIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boas!"

Pemenue 3anay no teme "TemnooomeH u
TEIIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, OJTYYEHHOTO BOJIOM
pH TEII000MEeHe C HarpeThbIM
METAJNTNYECKUM HHJIMHAPOM"

18

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

19

20

21

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

JlaGopatopHas pabota "OnpezneneHue
yJIeNbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

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




[TapooOpazoBanue u KOHIEHCALIHSL.

22 Ucnapenue
Kunenue. Y nenbHas Temiora

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

24 Penrenue 3amad mo reme
"ITapooOpa3zoBaHue u kunenue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBpieHus"

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

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEJILHON BIAXXHOCTU BO3ayXa"

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

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIIUH

30 OHeprus TomMBa. Y ieibHasi TerjaoTa
CTOpaHHUS

31 [TpuHIMIBI pabOTHI TEIJIOBBIX JABUTATENCH

32 [TapoBas TypOuHa. JIBUrarenb
BHYTPEHHETO CTOPaHUS

33 KII/] TertoBoro aBuratess

34 Pemenne 3agau o teme "KIIJ] TemoBoro

nsurareis"”




Ypok-koHpepenus "TermioBsie qBUTATETN

35 Y 3aluTa OKpy-Xaroiieu cpeabl”

36 TemnoBble MOTEPH B TEIIIOCETIX
3aKOH COXpaHEeHHMsI U IPEBPAIICHUS

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

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

39 siBNIeHnA. MI3MeHeHne arperaTHbix
COCTOSIHH BeniecTa'

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

41 CIoco00B pa3IUYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

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

43 anekTprdeckoro nois. [TpuHimn
CYMEPIIO3UIUH IJICKTPUUECKHUX MO

m Hocurenu snekTpuueckux 3apsiioB.
DOnemeHTapHbIi 3apsaa. CTpoeHne aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 Ypok-koHpepeHIus "DneKTpu3anus B

OBCEIHEBHOM KU3HUA"




Perenue 3agad mo reme "3aKkoH

48 COXpaHEHHUS IEKTPUUYECKOro 3apsa’ 1

49 Onektpuueckuit Tok. ctounuku 1
AIIEKTPUIECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpsikeHue. BonbTmeTp 1
JlaGopaTtopHas padota "COopka u

56 UCTIBITAHUE JICKTPUYCCKOH IIeTTH 1
MOCTOSTHHOTO TOKa"

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

58 3aBUCHUMOCTH CHIIbI TOKa, POTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
pPE3UCTOPE U CONPOTHUBIIEHUS pe3ucTopa’

59 DNEKTPUUECKOE COMPOTUBIICHHE. 1
VY 1enpHO€e CONPOTUBIICHUE

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

61 COIPOTHUBIIEHUE. Y IENbHOE 1

conpoTtuBieHue"




62

Pemenne 3agau o reme "3akon Oma"

63

64

65

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

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

Penrenue 3amau mo reme
"ITocnenoBarenbHOE U MapalieIbHOE
COCIMHEHUS TTIPOBOHUKOB"

66

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

67

68

69

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

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

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

70

JlaGopaTtopHast pabota "Onpenenenue
OJ1C ¥ BHYTpEHHETO CONPOTUBIIEHUS
MCTOYHMKA TOKA"

71

72

[TpaBuna Kupxroda

JlaGopatophas pabota "IIpoBepka npaBui
Kupxroga"




73

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

74

75

76

Pabota snekTprueckoro Toka. MomHocTh
ANIEKTPUUECKOTO TOKA

JlaGopaTtopHas pabota "Onpezaenenue
PabOTHI M MOIITHOCTH JICKTPUUECKOTO
TOKa"

3axon [Ixoyns-Jlenua. [lorpeburenu

QJICKTPHUYCCKOI'O TOKaA. KOpOTKOC
3aMbIKaHHC

77

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

78

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

79

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

80

81

ITocTostHHBIE MATHUTEI. MarHUTHOE MOJIE
3eMIHM U ero 3HavYeHue s >KU3HH Ha
3emite

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




Busyanu3zanust mosst HOCTOSHHBIX
MarsuTon"

OmneiT OpcTena. MaruutHoe nose

82
AIIEKTPUYECKOTO TOKA
OnbiT AMniepa. MarHuTHOE MOJI€ KaTyIIKU

83 ¢ TokoM. [IpuMeHeHue >1eKTpOMarHuToB B
TEXHHUKE

84 Cuna AMriiepa u onpejieneHue e
HaIpaBlICHUS

85 Pemenue 3amau no reme "Cuiia Ammnepa u
omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

86 Hcnonp3oBaHue 35eKTpoaBUrareneii B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIIopTe

cepoccuiickas mpoBepoyHas paborta

87 B 0

88 Bcepoccuiickas mpoBepouHas pabota
JlaGopatopHas pabota "H3yuenue

89 JIeMCTBUSL MATHUTHOTO TOJISL Ha TPOBOJTHUK
¢ TokoM"

90 VYpok-koHdpepenuus "[IpakTuueckoe
IpUMEHEHHE dIeKTpoABUTraTenen”

o1 JlaGopaTtopHast pabora "KoHcTpynpoBaHue
1 U3y4eHue paboThI AJEKTPOABUTATENS"

92 JlaGopatopHas pabota "U3mepenue KI1/]

QJICKTPOABUT aTeIbHON y'CTaHOBKI/I"




93

Onbitel @apazes. 3akoH
3JIEKTPOMArHuTHOM uHAyKIuK. [IpaBuio
Jlenna

94

Ypoxk-uccnenosanue "Hccnegopanue
U3MEHEHHU 3HAUEeHUS M HAPaBJICHUS
MHAYKIIMOHHOTO TOKa"

95

96

Penrtenue 3amad mo teMe "3akoH
AJIEKTPOMArHUTHON UHAYKIMU. [IpaBuio
Jlenma"

Onekrporenepatop. CriocoObl MOTyYeHUS
3JIEKTPOIHEPTUU

97

Ypok-koHpepeHIus "DIeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[TpoGaemsbl 3xooruu. TormmMBHEIE
3JIEMEHTHI U JIEKTpOoMOoOuIn"

98

KonTtponbHast pabora "DneKTpoMarHUTHEIE
SBJICHUS"

99

100

Pabora ¢ Tekcramu no Teme "TenoBsie
SBJICHUS"

Pabora ¢ TekcTamu no Teme
"DnexTpudeckue 3apsaabl. 3apsHKEHHbIE
TeJa U UX B3auMojencTaue"

101

Pa6ora ¢ Texctamu no teme "IlocTostHHBIN
JNEKTPUYECKUH TOK"

102

Pabora ¢ Texkcramu no Teme "MarHuTHbIe
SBJICHUS U 3JIEKTPOMAarHuTHasi UHAYKIUs"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

22.5




9 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuteckue f{lsyqeﬂnﬂ :)lﬁ[()l;I;OBaTenbﬂble
padoTshI padoThI pecypeni
MexaHuuyeckoe TBUKEHHE.
1 MarepuanpHast Touka. CriocoOsI 1
OIMCAaHUS MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcueta. OTHOCUTENIBHOCTh 1
MEXaHHYECKOTO JIBIKEHUS
3 BexTopHbI€ BEMUNHBI, OIIEPALIUU C 1
BEKTOpaMH, IPOEKIIMHU BEKTOPOB
4 Panuyc-BekTop MaTrepranbHON TOUKH, 1
IepeMEIIEHUE Ha IIII0CKOCTH
5 PaBHOMepHOE mpsMOIMHEHHOE 1
JBUYKEHUE
6 Pemenue 3amau mo reme "PaBHOMEpHOE 1
MPSIMOJTMHEIHOE JIBIKEHME"
HepaBHoMepHOE NpsAMOIUHENHOE
7 nBuxkeHue. CpeaHsist 1 MTHOBEHHAs 1
CKOpPOCTb T€JIa P HEPAaBHOMEPHOM
JBI>KEHUH
JlaGopatopHnas pabota "Onpeznenenue
8 CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka 1 1

WJIM BU>KEHUS [IapUKa 110 HAKJIOHHOU
mIockoctu"




PaBHOYCKOpEHHOE NPAMOIMHENHOE
JIBH)KEHUE. Y CKOpEHUE

10

11

12

CxopocTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO NIBMKeHus. [ paduk
CKOpOCTH

Pemenue 3agau no reme "CKopocTh

PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
nBIOKeHuA"

[lepemerienue npu paBHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHUH

13

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

14

15

16

17

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

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

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

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




YckopeHne cBOOOAHOTO TaACHHMSI.

18 Onbrtel [Nanunes

19 Pemenue 3anau no reme "Yckopenue
CBOOOHOTO TaieHus"

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

21 TeJa, OpOIIEHHOTO MO/ YTIIOM K
rOpU30HTY"
Jlaboparopnas padota "Vccienopanue

22 JBUKCHHUSI TeJla, OPOIICHHOTO TI0JT YTIIIOM
K TOPU3OHTY"
Pemenue 3anay no Teme "J[BrkeHue nos

23 JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBU>KEeHHE 110 OKPY>KHOCTH

o5 JInHeliHas 1 yrimoBas CKOPOCTh, IEPHOL
Y 9acToTa

26 CKopocTh U YyCKOpPEHHE TPH IBUKEHUN
10 OKPY>KHOCTH

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

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

29 TeMe "MexaHN4eCKOe IBIKEHNE U

CItoco0BI ero onucanus'




KonrponsHas pabora o teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

31 IIepBb1it 3ak0oH HproToHa. Bexktop cuiibl

32 Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAs cHJia

33 Tperuii 3akon Herotona. Cynepnosunus
CHuII

34 Cuna ynpyroctu. 3akoH ['yka

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

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

37 Cuna tpenus. KoapdummenT tperns

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

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKECHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "

40 JIBrKeHUE Ten 10 OKPYKHOCTH 10T
JeCTBHEM HECKOIBKUX CHJ

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

42 JeTaTeNbHBIC anmnaparkl, Cy1a Ha

NMOABOAHBIX KPBUIbAX, AHTUKPBUIO Ha




CKOPOCTHBIX aBTOMOOUIISIX. [IBMKEeHUE
1oe3ja Ha MarHUTHOM mojymike"

Cuna TSHKeCTH U 3aKOH BCEMHUPHOT'O

43
TATOTCHHS

44 JIBU>KeHME TN BOKPYT TPAaBUTAI[HOHHOTO
uentpa. [lepBas kocMuyeckasi CKOpOCTb

45 HesecomocTs 1 neperpysku

46 PaBHOBecue maTepuaibHON TOUKHU.
AOCOTIOTHO TBEPAOE TEIIO

47 MowmenT cuibl. [IpaBuiao MOMEHTOB

48 Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU pa3IMUHBIX Tea"
Nwmnynec Tena. Mi3MeHeHue ummynbca.

49 Nmnynbece cuiibl. YIIpyroe u HEynpyroe
B3aUMOJICICTBUE

50 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMITyJIbCa

51 PeaxkTnBHOE IBIIKEHIE
Pemenue 3ampau no reme "3akoH

52 COXpaHEeHMs UMIyNbca. PeakTuBHOE
nBHKeHHe"

53 Mexanunueckasi paboTa U MOIIHOCTb

54 PaboTa cuibl TsKECTH, CHIIBI YIPYTOCTH
Y CHJTBI TPEHUS
JlaGopatopHnas pabota "Onpeznenenue

55 paloThI CUJIBI TPEHUSI ITPU PABHOMEPHOM

JBIYKEHUH TeJjla 110 TOPU30HTAIILHON
nosepxHoctu"




56

CBs3b sHepruu U paboThl

57

58

JlabopaTopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME

rpys3a ¢ UCIIOJIb30BAHUCM HCIIOABHIKHOT'O

U IIOJBYKHOIO OJI0KOB"

HOTGHHI/IaJ'IBHaH OHEpTUia

59

Kunernueckas sneprus. Teopema o
KHUHETUYECKOM SHEPTUN

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON IHEPTUU

Pemenue 3amau nmo teme "3aKOHEI

HU3MCHCHUA U COXPaHCHUSA MEXaHU4YeCKOMn

sHeprun"

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

63

KonTponbhas padota no teme
"B3aumopeiictBue Tei. 3aKOHbI
coxpaHeHus"

64

65

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTepUCTHKU KOJIeOaHU: Tepuo/,
4acTOTa, aMILTUTY1a

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

0.5




Jlaboparopuas pabota "Hccrnenoanmne

66 3aBUCUMOCTH TIEpHOJia KoeOaHmit
MIPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67 I"apmonnueckue KonedaHus

68 JlabGopaTopHas pabora "l3mepeHue
YCKOPEHHsI CBOOOTHOTO TMaeHus"

69 3aryxatomue Konebanus. BeiHyX1eHHbIC
koseOanus. Pezonanc

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

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

7 MexaHuuyecKre BOJIHBI: IPOJOJIbHBIE U
MOTIepeYHbIe

73 CBoiicTBa MEXaHMYECKUX BOJIH. JlJTnHA
BOJIHBI 1 CKOPOCTh €€ pacipOCTpaHeHus
Ypoxk-uccnenoanue "Habmonenue

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

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

77 Pemenue 3amau mo reme "3ByK"




78

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

79

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

80

81

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

82

DNEeKTPOMArHuTHOE IO U
AJIEKTPOMATrHUTHBIC BOJIHBI

83

84

85

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

Pemrenue 3a1au Ha onpeneneHue
YacTOTHI U JUTUHBI 3JIEKTPOMAarHUTHOM
BOJIHBI

86

DneKTpOMarHuTHas MpUpo/ia CBETA.
CxopocTsb cBeTa

87

BonHoBEIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus




JlydyeBas Mmozeinb cBeTa u

88 reoMeTpuyecKas ontuka. McTouHuku
cBeTa

89 [IpsmonnHENHOE pacIpOCTpaHEHHE
ceta. 3atMeHust ConHua u JIyHsl

90 3akoH oTpaxxeHus ceera. [lmockoe
3epKalo

o1 [TocTpoenue n3o0paxeHuH,
c(hOpPMHUPOBAHHBIX 3€pKAJIOM
[Ipenomnenue cBera. 3aKoH

92 npesomMieHus ceera. [lonHoe oTpaxkenue
CBeTa.

Jlaboparopnas pabota "HccrnenoBanue

93 3aBHCHUMOCTH yTJa MPEJIOMJICHHS OT yIiia
Ma/ICHUS] CBETOBOTO JIyda Ha TPaHUIIe
«BO3AYX-CTEKIIO»"

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

95 MIOJTHOT'O BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBS3b"

96 Jlun3a, X0 ITy4el B JINH3E

97 dopmysa TOHKOH JINH3bI
JlabopaTtopHas pabota "OnpeneneHue

98 (hOKYCHOTO PACCTOSIHUS M ONITHYSCKOM
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonydenne n306paxeHuii ¢ TOMOIIbIO

coOuparoiel U pacCeMBaOIICH JTNH3




VYpoxk-konpepenuus "[IpuHuun

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

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

102 OmnsiTel HetoToHa. Croxenue
CIIEKTpAJIbHBIX 1IBETOB. Jlucriepcus cBeta
Ypoxk-nipaktukym "Habmtonenue u

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

104 Omnpitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa
IToctynater bopa. Moaens aroma bopa.

105 Hcnyckanne u norjionieHue cBeTa
aTOMOM.

106 KBantsl. JInHei4aTeie crieKTpsl
VYpok-nipaktukym "Habmtonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

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

109 Crpoenue atomHoro siapa. Hyknonnas
MOJIEJTb aTOMHOTO siApa

110 PanuoaktuBHbIe npeBpanieHus. Mzoromnsl

111 [Iepnon nmonypacnana




112

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

113

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

114

115

DHeprus CB3U aTOMHBIX sifiep. CBs3b
MacChl U SHEPTUu

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

116

Peakuu cunTe3a U AeneHus saep.
Nctounuku sHeprun ConHua u 3837

117

118

119

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

[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIeHUA"

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

120

Pemrenne pacdeTHsIX IO TEME
"MexaHuueckoe JIBUKeHue"

121

122

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

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




Jlaboparopubie pabOTHI 110 TEME

123 n n
Mexannueckoe IBUKEHHUE

124 JlaboparopHbie pabOTHI 110 TEME

"B3aumonencrBue Tea"
pit

125 JlaGopaTopHbIie pabOTHI 11O TEME
"IIpocTbie MEXaHU3MBI"

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

127 Pemenne pacdeTHBIX M KAY€CTBEHHBIX
3a1a4 o reme "BiraxxHocTh"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

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

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

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

131 JlabopaTtopusie paboThI 10 TeMe "3aKOHBI
IMOCTOSIHHOTO TOKA"

132 JlaGopaTopHble pabOThI 110 TeMe
"CBeTOBBIE gBIIEHUS"

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

134 Pabora ¢ Texcramu o teme "Kosebauus

¥ BOJIHBI"




PaGora ¢ Tekcramu o teme "CBeTOBBIE

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

I[TPOTPAMME




ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 OﬁpaSOBaHI/Iﬂ

HCIIOJIb30BaTh U3YYCHHBIC ITIOHATUS

pasiiniuaTth SABJICHUS 110 OIIMCAHHUIO UX XaPAaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘ICCKOC SBJICHHUC

1.3

pacro3HaBaTh TPOSIBIICHHME M3YyYCHHBIX (U3MYECKHX SBICHUHA B
OKpY’KaloIIeM MHpE, B TOM 4Yncie GU3NYECKHE SIBICHUS B IIPUPOJE, IPU
9TOM MEpPEeBOAUTh NPAKTUUYECKYIO 3ajadyy B Y4eOHYI0, BBLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UYECKUX SBICHUN

1.4

OINMCHIBATh M3YUYEHHbIE CBOICTBA TEJ U (PU3UUYECKUE SBIICHUS, UCIONIB3YS
¢usznuyeckue BENUYMHBI, MpPU ONHMCAHWU TPABUIBHO TPAKTOBATh
(bu3nyecKuit CMBICI UCITOJIb3YEMBIX BEIMYMH, UX 0003HAYEHUS U €JUHULIBI
(¢u3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOLINE JaHHYIO
(Gu3MYecKyl0 BEIMUYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3NUECKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS W TPOIECCHI,
WCTONB3ysl HM3YYEHHbIE 3aKOHbI, NPU 3TOM J1aBaTh CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA U 3aMKMCHIBATh €r0 MAaTEMATUYECKOE BHIPAKECHHE

1.6

OOBSICHATD (PU3NUECKUE SBJICHUS, IIPOLIECCH M CBOMCTBA TEJI, B TOM YHUCIIE
M B KOHTEKCTE CHUTYyallMil NPAKTUKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBIISITH IPUYHHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 1 — 2
JIOTUYECKHX IIAaroB € OMopoil Ha 1 — 2 U3y4eHHBIX CBOMCTBA GUBNYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3a7aud B | — 2 NEHCTBUS, UCHOJb3Ys 3aKOHBI U
dbopMyIbl, CBSI3bIBaIONIME (DU3WUYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBUS 33J]aul 3allMChIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NYECKUE
BEJIMYMHBI B (OPMYJIbI U TPOBOAUTH PacyEThl, HAXOIUTh CIPaBOYHBIE
JaHHbIE, HEOOXOIMMBIE JISl pElIeHUs 3aja4, OLCHUBATh PEATMCTUYHOCTD
MOJYYEHHOM (PU3NYECKON BETUUHUHBI

1.8

pacrno3HaBaTh HpPOOJEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
bu3nYECKUX METOI0B, B OTUCAHUH MCCIIEOBAHUS BBIICISITH IPOBEPSIEMOe
NpenoyiokeHne  (TUHoTe3y),  pa3iuyaTb W HHTEPIPETUPOBATH




HOJIy‘IeHHbII;'I pe3yiibTaT, HAXOAUTh OIIMOKHU B XO0Af€ Oo11bITa, ACJ1aTh BBIBO/bI
I10 €TI0 pe3yJibTaTaM

1.9

MPOBOAWTH ONBITHI 10 HAOMIOACHUIO (U3WYCCKUX SIBICHUN WM
buznuecKux CBOMCTB TeN: (dbopMynupoBarth MpOBEpPsIEMbIC
MIPEITOJIOKECHUS, coduparb  yCTaHOBKY W3  HPEIJIOKEHHOTO
000pyI0BaHUs1, 3aMMCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOBI

1.10

111

BBINOJIHATh IPSIMbIE HM3MEPEHHUs] C HCIOJb30BAHUEM aHAJIOTOBBIX H
U(PPOBBIX MPUOOPOB, 3aMMCHIBATH [MOKa3aHUs MPHOOPOB C Y4ETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOAMTD UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3UYECKON BETMUUHBI OT
JPYrol ¢ HCIOJb30BAHMEM MPSAMBIX HM3MEpPEHUN, Yy4yacTBOBATH B
IUTAHUPOBAaHUM Y4eOHOTO UCCIIEIOBaHMs, COOMpaTh YCTaHOBKY U
BBITIONHATh M3MEPCHUS, CIIeAYys MPEIJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNIbTaThl TOJIYYCHHOW 3aBHUCHMOCTH (DH3UYECKHX BEIIMYMH B BHUIC
MPEIUIOKEHHBIX TAOIUI] U TPauKOB, JENATh BBIBOJLI IO pPE3yIbTaTaM
HCCIIEI0BAHNS

1.12

1.13

1.14

1.15

1.16

IPOBOJIUTh KOCBEHHBIE H3MEpEeHUs (U3NYECKUX BEIUYMH, CIeays
NPEJIOKEHHOW MHCTPYKLUMU: TPU BBINOJIHEHUH H3MEpPEHHH coOuparhb
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOMU
BEJINYUHBI

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTHU MU padboTe ¢ 1abopaTOPHBIM
000opyI0BaHEM

yKa3blBaTh MPUHLUIBI ASHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOWCTB,
XapakTepu3oBaTb MNPUHIUNBI JEHCTBUA UW3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C IMOMOIIbIO UX OMUCAHMS, UCIOIb3Ys 3HAHUS O
CBOWCTBaX (PM3UUECKUX SIBIECHUI U HEOOXOANMBIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTH  NpUMEPHl  (HAXOAWTh HMH(MOPMAIMIO O  MpHUMEpax)
NPaKTUYECKOr0 HCMOJb30BaHUS (U3NYECKUX 3HAHUM B TOBCEIHEBHOM
KHU3HH 1J1s1 oOecrieueHus: 6e301MacHOCTH MpU 00pallleHuH ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHUS 3J0POBbS U COOJIIOJCHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaloOIIeH cpere

OCYIIECTBIISATh OTOOp HMCTOYHMKOB HH(popmammu B cetn WHTepHET B
COOTBETCTBUHU C 33/IaHHBIM TOMCKOBBIM 3alIPpOCOM, Ha OCHOBE UMEIOIIHNXCS
3HAaHUW W TYTEM CpPAaBHEHUS Pa3IUYHBIX HCTOYHHUKOB BBIACIATH
uH(pOpMaIIIO0, KOTOpasi SBJISETCS MPOTHUBOPEUUBOWUIM MOXKET OBITh
HEJIOCTOBEPHOU

1.17

WCIIOJIb30BATh MPH BBIMOJHCHUN YYE€OHBIX 33aJaHU HAYYHOIOMYIISIPHYIO
auTepatypy  (QU3MYECKOro COACpIKAHHsS, CIPABOYHBIE MaTEepPHAIIbI,
pecypcbl cetu HTepHET, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO




1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPAaTKUE NMUChMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(opMauK pu3nyecKoro cojepKanus, B TOM
yyciae MyONIUYHO JIeNaTh KpaTKue COOOIIEHUs O pe3yjbTaTax MPOEKTOB
WIA Y4eOHBIX MCCIEIOBAaHMH, IPU 3TOM TI'PaMOTHO HCIOJIb30BATh
U3y4eHHbI NOHATUIHBIN anmapar Kypca (U3UKH, COIPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALMEN

I[P BBIIIOJTHCHHUHN yLIe6HBIX IIPOCKTOB H I/ICCJ'ICIIOBaHI/II‘/'I pacnpeacisaTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHMHM C IIOCTAaBJICHHBIMH 3aJadaMu,
CJICAUTh 3a BbIIIOJIHCHHUEM IIJIaHa ,HCfICTBPIfI, aJICKBAaTHO OILICHHUBATH
COOCTBEHHBIH BKJIaJ B JACATCIIbHOCTD TpYIIIIHI, BBICTpaUBaThb
KOMMYHUKATHBHOC B331/IMOI[CI>1CTBI/IG, YUUTBIBAsA MHCHUC OKPYXKAIOIIUX

8 KJIACC

Kon
MPOBEPsAEMOro
pe3yJbTara

11

1.2

1.3

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOMH MPOrPaMMbl OCHOBHOT'0 001Iero 00pa30BaHUs

HCIIOJBb30BaTh IMMOHATHA

pa3indaThb ABJICHHUA 1O OIIMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/ILICCKOG SBJICHUC

pacno3HaBaTh IpPOSABIEHUWE W3YYEHHbIX (U3MUECKUX SBJICHUH B
OKpY’KalolleM MHpeE, B TOM 4Yucie GU3NYEeCKUe SIBICHUS B NMPHUPOJIE, MIPH
9TOM MEPEeBOAUTH MPAKTHYECKYIO 3ajady B Y4yeOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMN

14

1.5

OINMCHIBATh U3YUYEHHbIE CBOICTBA TeJ U (PU3NYECKUE SBIICHUS, UCIONIB3YS
¢usznuyeckue BENUYMHBI, MPU ONHMCAHWU TPABUIBHO TPAKTOBATh
(¢u3nUecKuil CMBICT UCHOJIb3YEMBIX BEIMUYMH, 0003HAYCHUS M €AMHUIIBI
¢u3nUecKuX BEIUYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIONIME JaHHYIO
¢u3nMUecKyr0 BEIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYHH

XapaKTEpHU30BaATh CBOMCTBA TCI, (bPISI/IquKI/Ie SABJICHHUA W TPOLECCCHI,
HUCIOJIB3YsA HU3YYCHHBIC 3aKOHbI, TIpH 3TOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3alUCbIBATh €0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

OOBACHATh (PU3MYECKHE IPOLIECChl U CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYallui MPAaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIIATh
IPUYMHHO-CJIEICTBEHHbIE CBS3U, CTPOUTh OOBsICHEHMe u3 1 — 2
JIOTMYECKUX IIArOB € MOMOIIBIO 1 — 2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

peuath pacy€THble 3aayud B 2 — 3 JIEWCTBUS, UCIOJb3Ys 3aKOHBI U
dbopMynbl, cBA3bIBaOIIKE (U3MYECKHE BEIMYMHBI: HA OCHOBE aHajIn3a
yCIIOBUSL 3ajlaud 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK




JNAHHBIX JUId peIIeHHWs 3a/Ja4d, BHIOMpATh 3aKOHBI M (OPMYIIBI,
HeoOXoauMble A €€ pEeLIeHUs, NPOBOJUTH pacuéThl U CpPaBHUBAThH
HOJy4EHHOE 3HaYeHHEe (PM3NYECKOM BETMUMHBI C U3BECTHBIMU IaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO pEUIMTh MPH TOMOLIH
(U3UUEeCKUX METOJOB, HCIIONb3YSl ONMCAHHUE HCCIECIOBAHUSA, BBIICIATH
IIPOBEPSEMOE NPEIIOJIOKEHUE, OLEHUBATh IPaBUJIBHOCTh IOPsIIKa
IIPOBE/ICHUS UCCIIEJOBAHU, JIeJIaTh BBIBOJIbI

1.9

MPOBOAWTH ONBITHI 10 HAOMIOACHUIO (U3WYCCKUX SIBICHUN WM
buznueCcCKux CBOMCTB TeN: dbopMynupoBaTh MIPOBEPSIEMbIEC
NPEIIOJIOKECHNSI,  COOMpaTh  YCTAHOBKY M3  TPEIJIOKEHHOTO
000py/I0BaHUsI, OMUCHIBATH XOJI OTIBITA U JOPMYITUPOBATEH BHIBOIBI

1.10

111

1.12

1.13

BBIMIOJHATh MpsIMble HM3MEPEHUS C HCIOJIb30BAHUEM aAHAIOTOBBIX
npuOOpoOB U JATYUKOB (PU3NYECKUX BEIMYUH, CPaBHUBATh PE3YJIbTATHI
U3MEPEHHM ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

IPOBOJUTH UCCIIEI0BAaHUE 3aBUCMOCTH OJTHON (PM3UUECKOM BETUUUHBI OT
JpYrol ¢ HCIOJIB30BAHMEM MPSMBIX M3MEPEHUM: IUIaHUPOBAThH
UCClIeIoBaHUEe, COOMpPATh YCTAHOBKY U BBINOJHATH U3MEPEHHUs, CIeqys
NPEUIOKEHHOMY — TIIaHy, (UKCHUPOBATh  PE3yJdbTaThl  MOJYYCHHOM
3aBUCHUMOCTH B BUJI€ TaOJIUI] U rpadHKOB, AEJIaTh BHIBOJIBI IO PE3yJIbTaTaM
WCCIICJOBAHMUS

IPOBOJUTH KOCBEHHbIE M3MEPEHUsl (PU3MUECKUX BEJIWYMH: IUIAHUPOBATh
U3MEpEeHHs, CcoOupaTh OSKCHEPUMEHTANbHYIO  YCTaHOBKY, CIeays
NPEJI0KEHHOW UHCTPYKIUH, U BBIYUCIISATH 3HAUEHNUE BEITMUNHBI

coOJIFOIaTh TIPaBUJIa TEXHUKH O€30MIaCHOCTH TIpU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHrEeM

1.14

XapaKTepu30BaTh TMPUHUUINBl JEHCTBUS M3y4YEHHBIX NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHUsA, UCIOJb3Yys 3HAHUS O
cBOWcTBaX (U3MUECKUX SBJICHUH M HEOOXoaumble (hu3HUYecKue
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TEXHUYCCKHE yCTpOfICTBa U HU3MCPUTCIILHBIC
HpI/I60pH o CxXeéMaM H CXEMAaTHYHBIM PUCYHKaM, COCTaBJIATH CXCMbI
OJICKTPUICCKUX ueneﬁ C TIMOCICHOBATCIIbHBIM W  MapaJICIIbHBIM
COCAUHCHUECM 3JICMCHTOB, pasjindasa YCJIIOBHBIC 0003HaYEHHS DJIEMEHTOB
SJICKTPHUICCKUX ueneﬁ

1.16

OPUBOJIUTH  NpUMEPbl  (HaXOoAWTh HWHPOPMAIMI0O O  IpPUMEPaX)
MPAKTUYECKOTO HCIIOJNb30BaHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HH JUTsl 0O0ecTieueHnsi 0€30MMacHOCTH MpH OOpaIieHuu ¢ TpUoopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3J0POBbS U COOJIIOJCHHS
HOPM 3KOJIOTHYECKOTO TIOBE/ICHUS B OKpYXKaIoIIeH cpene

1.17

OCYIIECTBIISATh MOMCK HHPOpPMAIMU (PU3NYECKOTO COACPKAHUS B CETU
NHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUW W MYTEM CpPaBHEHHUS




JOIIOJIHUTCIIbHBIX  HMCTOYHHMKOB  BBIACIATH I/IHq)OpMaI_II/IIO, KOTOpasa
ABIIACTCA HpOTHBOpG‘IHBOfI HJIM MOXKET OBITh HCHOCTOBepHOﬁ

1.18

UCTIOJIb30BaTh MPH BBHITOJHEHUN YUEOHBIX 3a/IaHU HAYYHO-TIOMYIISIPHYIO
auTepatypy  (QU3MYECKOro COACpIKAHHS, CIPABOYHBIC MaTEepPHAIIbI,
pecypcel cetu IHTEpHET; BIIaIeTh IPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYT'YIO

1.19

co3/1aBaThb COOCTBEHHbIC NHUCBMEHHbIE U KPATKHUE YCTHBIE COOOLIEHMUS,
0000mas wHQOpPMAIMIO M3 HECKOIbKUX HWCTOYHUKOB (PH3UIECKOTO
COJCpXKaHUs, B TOM 4YHCIEe NYyOJIWYHO TPEACTABIATH PE3YIbTATHI
IIPOEKTHOM WJIM MCCIIEN0BATENBCKON NEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM MOHATUMHBIM amnmapat Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEN

1.20

9 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11

1.2

1.3

14

IPH BBIMOJHCHUHA YYEOHBIX IMPOCKTOB M WCCICAOBAHUNA (PUINICCKUX
IIPOLIECCOB pacHpeleNsiTh OO0S3aHHOCTH B TIPYINIE B COOTBETCTBUU C
MMOCTaBJICHHBIMU 3aJ]a4aMH, CJIICIUTh 3@ BBIMIOJIHEHUEM IUIaHA TEUCTBUNA U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKIIAJ B
JIeATEIbHOCTh TPYIIIBI, BBICTpPanBaTh KOMMYHUKaTUBHOE
B3aMMOJICHCTBHE, IPOSBIISSA TOTOBHOCTh pa3peiiaTh KOHPIUKTHI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOMH MPOrPaMMbl OCHOBHOT'0 0011Iero 00pa30BaHUs

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATUS

pa3ianyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMUX JaHHOE (PU3NYECKOE SBJICHUE

pacrmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUYECKUX SBICHUH B
OKpYKaroIlleM MUpPE, B TOM YHclie GU3MUYECKUE SIBICHUS B TIPUPOJE, TpU
9TOM TEpPeBOAUTH NPAKTHUYECKYIO 3aJadyy B Y4eOHYIO, BBLACIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUINUECKUX SIBICHUN

OINMCHIBATh U3YUYEHHbIE CBOMCTBA TEJ U (PU3UUYECKUE SIBICHUS, UCIIONIb3YS
¢u3uueckue BEIMYUHBI, TPU ONHUCAHUHM TPABWIBHO TPaKTOBATh
(¢u3nUecKuil CMBICT MCHOIb3yEeMBIX BEIMYUH, 0003HAYCHUS M €AMHUIIBI
(¢u3nUecKuX BENUYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
¢u3nUecKyl0 BEIMYMHY C APYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH

1.5

XapakTepu3oBaTh CBOWCTBA Tel, (U3UYECKUE SBICHHS U IPOLECCHI,
UCIIONIB3YSl U3Y4YEHHbIE 3aKOHBI, IIPM 3TOM JaBaThb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE




1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

OOBSICHATh (PU3MUECKUE MPOIECCHl U CBOMCTBA Tel, B TOM 4YHCJIE U B
KOHTEKCTE CUTyaluil IPAaKTUKO-OPUEHTUPOBAHHOIO XapAKTEPa: BBIABIIATH
IPUYMHHO-CJIECICTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHWe u3 2 — 3
JIOTMYECKUX IIAroB ¢ MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA (PM3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a7aud (omMparomuecss Ha cucremMy u3 2 — 3
YpaBHEHHUI), UCTIOIB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHajdW3a YCIOBHS 3aJaud 3alKChIBaTh KPaTKOE
YCIIOBUE, BBIABIIATH HEJOCTAIOIIUE WM U30BITOYHBIE JaHHbIE, BEIOUPATDH
3aKOHBI U (POpPMYIIbI, HEOOXOIUMBIE JIJISl PEIICHUs, IPOBOJUTH PACUETHI U
OLICHUBATh PEAIUCTUYHOCTh IOJYYEHHOTO 3HAYECHUS (PU3NUYECKOU
BEJIMYUHBI

pacrio3HaBath MPOOJIEMBI, KOTOPBIE MOXHO PEUIMTh MPH TTOMOIIH
(U3NYECKUX METOJIOB, UCIIOJIB3Ysl ONUCAHHE HWCCIIEIOBAHUS, BBIICIATH
NPOBEPSEMOE  TPEIIOJIOKEHHE, OICHUBATh MPABUJIBHOCTh TOPSIKA
MPOBEJCHUS  WCCIICJIOBAHMS, JEJaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIOACHUN U OIIBITOB

OPOBOJIUTH ONbBITHl 10 HAONIOACHHIO (U3MYECKUX SBICHUH WM
(¢u3MUecKuX CBOWCTB TeN: CAaMOCTOSATENBHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa 000pyNOBaHMSA, OMMCHIBATH XOJI ONbITA M €ro
pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

HIPOBOJUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, onpenenss
CpelHee 3HAYeHHE H3MepseMoil BenuuuHbl ((POKycHOe paccTosHHe
cobuparoieid JMH3bI), OOOCHOBBIBaTH BBIOOP cCIOCOOa HM3MEpPEHHS
(u3mMepHTEIBHOTO MPHOOpa)

IIPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM IMIPSIMBIX HM3MEPEHMN: IUIaHUPOBATh HCCIIEJOBAHUE,
CaMOCTOSITENIFHO ~ cOOMpaTh  YCTAaHOBKY, (PUKCHpPOBATh PE3yJIbTAThI
MOJYYeHHOM 3aBHCUMOCTH (HU3MYECKUX BEIMYMH B BHJE TaOIUIM
rpauKoB, JeNIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHUS

MMPpOBOAUTL KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYHH: TUIAHUPOBATH
HU3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATDH
HU3MCPCHUSA, CICAYS HpeﬂHO)KCHHOﬁ HHCTPYKIUH, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI 1 aHAJIU3UPOBATH MOJYUCHHBIC PE3YJILTATHI C y‘-IéTOM 3aJlaHHOH
MOrpeIIHOCTU I/ISMepeHI/Iﬁ

coOJIrOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH U paboTe C JT1abopaTOpHBIM
o0opynoBaHueM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKM W3YYEHHBIX (PUIUUYECKUX MOJENei:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPJOE TEJNO, TOUEUHBIM HCTOYHUK
CBeTa, Jiy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO Sipa




1.15

XapakTepu30BaTh MPUHIUMBI JEHCTBUA M3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUS, UCIIOJIb3Yys 3HAHUS O
cBOiicTBax (U3MYECKUX SBICHUH M HeoOXoauMmble (uU3MUECKHe
3aKOHOMEPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB
IpU pElIeHUH Y4eOHO-TPAKTHUECKUX 3afay, ONTUYECKUE CXEMBI IS
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparouieit TuH3e

1.17

OPUBOAUTH  NPUMEPHl  (HAXOAWTh HMHGOPMAIMIO O  IPUMEPAX)
NPAaKTUYECKOTO HMCIOIb30BaHUS (U3NYECKUX 3HAHWHA B TTOBCEIHEBHON
KU3HU 17151 oOecrieueHus: 6€30I1acCHOCTH MpU 0OpalleHuy ¢ IpudopaMu u
TEXHUYECKUMHU YCTPOMCTBaMHU, COXpPAHEHHUS 3[J0POBbS U COOJIIOJCHMS
HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYKAIOLIEH cpeze

1.18

OCYIIECTBIISATh TIOUCK HH(POpPMAIUN (PU3HMUECKOTO COJCPNKAHUS B CETH
WNHuTepuer, camocTosITENbHO (GOPMYIUPYS NOUCKOBBIN 3a1poC, HaXOJUTh
IyTU ONpPEJIETIEHUs] JOCTOBEPHOCTH MOIY4€HHON MH(OpMaLliU Ha OCHOBE
UMEIOIIMXCS 3HAHUH U JTOIOJIHUTEIIBHBIX KICTOYHUKOB

1.19

MCIIOJIb30BAaTh NPU BHIIOJHEHUH Y4EOHBIX 33JJaHUI HayYHO-TIONYJISPHYIO
TUTEpaTypy  (PU3NYECKOro COACpkKAHHS, CIPABOYHBIC MaTepPHAIIbI,
pecypcebl cetr UHTEpHET; BiIajeTh NpuéMaMHi KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHust HHPOPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO

1.20

co3/aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MH(pOpMallMM U3 HECKOJIBKUX HCTOYHHMKOB (DPM3UYECKOTO COJEPKAHUS,
yOJIMYHO MPEICTaBIATh PE3YIbTaThl MPOEKTHOM MIIN MCCIIE0BATENbCKON
JEATEIbHOCTH, IIPU O3TOM T'PAMOTHO  MCIOJb30BaThb H3yYEHHBIN
MOHATUMHBIN anmapaT M3y4aeMoro paszjesia (U3MKM M COINpPOBOXKAATH
BBICTYIIJICHHE IMIpe3eHTalel ¢ y4éToM OCOOCHHOCTEH ayIuTOpHUU
CBEpPCTHUKOB

1.21

MPU  BBITTOJTHEHUH YYEOHBIX TPOEKTOB W HCCICIOBAHUN (PU3HMUECKUX
MIPOLIECCOB pacHpeleNsiTh OO0S3aHHOCTH B TpYINIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33/1a4aMU, CIICJIUTH 32 BBHIIIOJIHEHUEM IIJIaHa NeUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKIIaJ B
JIeATETbHOCTh TPYIIIIHI, BBICTpaUBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

pasaesia  JJIeMEHTa
®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

dusuka — HayKa o npupoze. SABnenus npuposl. PuznyecKkue

11 ABJICHUSA:  MEXaHWYECKUE,  TEIUIOBBIE,  DJIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BenWYMHBL. M3Mepenue (U3NYECKHX BEITUYWH.

1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xyHapoiHas cucTemMa eIMHULL
EcrecTBeHHOHAay4HBIIi  METOJ] TO3HAHHS:  HAOIIOJCHHE,

1 13 [IOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIABM)KEHHE TI'MIIOTE3,

OKCIIEPUMEHT IO  MPOBEpKE  TUIOTE3, OOBICHEHUE
HaAOJIFOaeMOT0 SIBJICHUS

14 Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen
[TpakTyeckue paboTHI:
HH#Par###13MepeHne paccTosHUI.

15 ##H#Par#H#3mepenne o0bEMa KUIKOCTH U TBEPIIOTO TeTa.

H#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
H##Par##3mepenue TEMIIEpaTyphl npu ITOMOIIA
KUJKOCTHOTO TEPMOMETpA U JaTUUKa TEMIIEpaTypbl

INEPBOHAYAJIBHBIE CBEJEHWA O CTPOEHUUN BEIIIECTBA

###Par#H#CTpoeHre BemiecTBa: aToMbl M MOJIEKYJbI, HX

2.1 pasmepsl. OTMBITHI, JOKa3bIBAIONINE JHCKPETHOE CTPOCHHE
BEIIEeCTBA
###Par### ]| Bkenne dvactun BemecTBa. CBs3b CKOPOCTH
2.2 JIBUKEHHS 4acTULl ¢ TeMIiepatypoil. bBpoyHoBckoe aBukeHue,
nuddy3us
2 53 B3anmoseiicTBre 4acTHIl BEeLeCTBA: MPUTSHKEHUE U
' OTTAJKUBaHUE
H###Par### ArperaTHple COCTOSTHUS BEIIECTBA: CTPOSHHUE ra30B,
24 KUAKOCTEN U TBEPABIX (KpUCTAINIMYECKUX ) Tell. B3aumocss3b
' MEXJy CBOMCTBaMH BEIIECTB B pasHBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
2.6 [TpakTuyeckue paboOTHI:




###Par#H##Onenka auamerpa aroMa METOJOM psiioB  (c
ucronb3oBanueM pororpadmii).

HHAPar###O0npIThl MO0 HAOJIOJACHHUIO TETUIOBOTO PACIIUPEHUS
ra3os.

#HHHPar###0npITel 10  OOHAPY)KCHHMIO  JEHUCTBHUSI  CHII
MOJICKYJISIPHOTO TIPUTSKCHHS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexannueckoe ABUXKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JIBUKCHUE

##H#Par#H#Cropocts. CpeiHsisi CKOPOCTh IPH HEPABHOMEPHOM
JIBUXKEHUH. Pacyér myTu v BpeMeHH JBUKCHUS

3.3

SIBnenue nHepuuu. 3aKoH UHepLUU. B3aumoelicTBue Ten Kak
IIPUYMHA W3MEHEHUs CKOPOCTH IBMKeHUs Tes. Macca kak
Mepa HHEPTHOCTH Tella

3.4

3.5

#HH#HPar### InorHocts  BemectBa. CBA3L  IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIECTBA

Cuna kak XApaKTCPpUCTHUKA B38.I/IMOILGI‘/'ICTBI/I$I TCJI

3.6

Cwuta ynpyroctu u 3akoH ['yka. I3MepeHne Cuiibl ¢ moMoIIbio
JTUHAMOMeETpa

3.7

3.8

#HH#HPar### SIsnenne TAroTeHud u ciiia TsHKkecTtr. Cuiia TSKECTH
Ha JApyrux miaHerax. Bec tema. HeBecomocTh

Cuna TPCHUH. TpeHHe CKOJIBKCHUSA U TPCHUC TIOKOA. TpeHI/Ie B
npupoac U TCXHUKE

3.9

H##H#Par#H#CnoxeHne cuil, HallpaBJIEHHBIX 110 OAHON MPSAMOA.
PaBHOpelcTBYIOIIASA CHIT

3.10

3.11

[TpakTiueckue pabOTHI:

Omnpenenenre CKOpOCTH PaBHOMEPHOTO JABIXKEHUS (LIapuKa B
KHUJIKOCTH, MOJENU 3JIEKTPUYECKOTO aBTOMOOMIS U Tak
nanee). OnpeneneHue cpeiHeld CKOPOCTH CKOIBKEHHS OpycKa
WM [IapUKa 10 HAKJIOHHOM IUIOCKOCTH. Ormpenenenne
IUIOTHOCTH TBEpAOro Tena. OmNbIThl, JIEMOHCTPUPYIOLIUE
3aBUCUMOCTb pacTshkeHHus (nedopMmarnuu) TNPYKHHBI OT
IIPUIIOKEHHOM CHJIBI. OnbITHI, JIEMOHCTPHUPYIOLINE
3aBHCHUMOCTb CHJIBI TPEHHs CKOJIBXKEHHMS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEMN

@usnueckue SBICHUS B IPUPOLAE: IPUMEPBI BHKECHUS C
pPa3IMYHBIMU CKOPOCTSIMH B JKMBOW W HEXHUBOM INPUPOJE,
JIEUCTBUE CUJIbI TPEHHUS B IIPUPOJE U TEXHUKE

3.12

TexHuueckre yCTpoucTBa: IMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, KUJIKOCTEN 1 TA30B




4.1

Hasnenne TBEpmoro Tema. CrocoObl yMEHbLICHHS U
yBEJIMYEHUS J1aBICHUs

4.2

4.3

JlaBnenue rasa. 3aBHCHMOCTH JIaBJICHHS Ta3a OT 00bEMa,
TEMIIEPATYPHI

Ilepenavya naBneHus TBEPABIMH TEJAMH, XUIKOCTIMH H
razamu. 3axkoH ITackang. [ITHeBMaTHUeCKHE MAlIUHEI

4.4

3aBUCUMOCTD JTaBJICHUS JKUIKOCTH oT [JTyOUHBI.
I'mapocratuveckuii  mapagokc. CooOmarmmuecs: COCY/IbI.
['uapaBnuyeckre MeXaHU3MbI

4.5

Atmocdepa 3emnm u atmocdepHoe aaBieHue. I[IpuumHBI
CYIIECTBOBAHMS  BO3AYIIHOH oOomouku 3emid. OmbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(HEPHOTO JaBICHHS OT
BBICOTHI HaJ] YPOBHEM MOps

4.6

4.7

Wsmepenne armocheprHoro namienus. [lpuboper st
M3MepeHust aTMOC(epHOTo 1aBICHUS

JleficTBHe XHMIKOCTH M Ta3a Ha MOTPYXEHHOE B HHUX TeEJO.
BeitankuBaroras (apxumMeioBa) cuiia. 3akoH Apxumena

4.8

4.9

4.10

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTudeckue paboOTHI:

WccnenoBanue 3aBHCUMOCTH Beca Tella B BoJie OT 00OBEMaA
MOTPY)KEHHOW B KUAKOCTh dYacTh Tena. OmnpeneneHue
BBITAJIKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B JKHIKOCTb. [IpoBepka HE3aBHCHMMOCTH BBITAJIKHBAOIIEH
CHUJIbI, ICMCTBYIOIIEH HA TEJIO B XKUIKOCTH, OT MACCHI TEJA.
OnBbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCThH BBITAIKHBAIOIIEH
CUIJIBI, JCWUCTBYIOIIEH Ha Temo B JKHJIKOCTH, OT 00BEMa
MOrPYKEHHOW B KUAKOCTh YacTU TeJlda U OT IUIOTHOCTH
JKUJIKOCTH. KoucrpyupoBanue apeomeTpa 1581051
KOHCTPYHUPOBAHHUE JTOJKHU u onpeaeeHue eé
TPYy30HO0ABEMHOCTH

du3nyeckue SBJICHUS B IpuUpoac: BIUSIHHC aTMOC(I)epHOl"O
JaBJICHUS Ha )KUBOM OpraHusMm, IJIaBaHUC pLI6

411

TexHuueckue  ycTpoiicTBa:  COOOIIAIOLIUECS  COCYHBI,
YCTPOMCTBO ~ BOJOIPOBOJA,  THAPABIMYECKUH  TIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' M

5.1 Mexannueckasi paborta
5.2 MexaHn4deckasi MOIIHOCTb
53 [TpocTeie MeXaHW3MBI: pbIUar, OJOK, HAKIOHHAS TUIOCKOCTb.

[IpaBuiio paBHOBECHS pblyara




5.4 [TpuMeHeHne paBUIIa PaBHOBECHS pblYara K OJIOKy
«3on0T0€ mpaBuiIo» MexaHukH. KoadpduuueHt mnonesHoro
9.5 neiictBuss MexaHu3MoB. lIpocTeie MexaHU3MBI B OBITY U
TEXHHUKE
5.6 [ToreHmanpHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMIEi
5.7 Kunernueckas sneprus
58 IToHass MexaHWuyecKas OJHEprus. 3aKOH W3MEHEHUs U
' COXpaHECHMs MEXaHMYECKON SHEPIUH
[TpakTuyeckue paboOTHI:
###Par#H#Onpeneneane  paboOThl  CHIBI  TPEHUS  NIpU
59 pPaBHOMEPHOM  JIBJKEHUM Tela 10  TIOPU30HTAIBHOU
' nosepxHoctu. MccnenoBanue yclnoOBHH paBHOBECHS pblyara.
N3mepenne KIIJ[ HakioHHOM 1iockoctu. M3yueHue 3akoHa
COXpaHEHMsI MEXaHUYECKON SHEPTUU
5.10 dusnyecKue sBJICHUS B IPUPOJIE: PbIYaru B TEJIC YEJI0BEKA
TexHuueckne  yCTpOMCTBA:  pblyar, MOABWXKHBIA U
5.11 HETIOJIBIDKHBIM  OJIOKW, HAKJIOHHAS IUIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COlePKAHUS
pasjena  JJIeMEHTa
TEIIJIOBBIE ABJIEHUA
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TeopHUH
6.1 CTpoeHHs BemiecTBa. Macca U pasmepbl MoseKya. OMbIThL,
' MOJITBEP K IAIOII1E OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH
6.2 Mogenu TBEPAOro, *KHUAKOTO U Ta3000pa3HOTO COCTOSIHUNA
' BenlecTBa. Kpucrannuueckue u amopHble Tena
6.3 OOBbsicHEHHE CBOWCTB Ta3oB, JKUAKOCTEH M TBEPIBIX TEN Ha
6 ' OCHOBE II0JIOKEHUIN MOJIEKYJIIPHOKUHETHUECKON TEOPUH
6.4 CmauuBaHue M KanWUISPHbIE SIBICHUS
6.5 TemoBoe pacIlIupeHne U CKaThue
6.6 Temneparypa. CBsi3b TEMIIEpATypPbl CO CKOPOCTHIO TEIJIOBOTO
' JIBUYKEHUS JaCTHIL
6.7 Buytpennsas osneprusi. CrnocoObl HM3MEHEHHUS BHYTpPEHHEH
' SHEPIUu: Temsonepeaaya U CoBeplIeHre padoThI
6.8 Bunael  temnonepenauu:  TEIUIONPOBOAHOCTb, KOHBEKLHUSA,

U3ITyYeHUe




6.9

KomunuectBo TemioTel. Y aenbHast TEINIOEMKOCTD BEIIECTBA

TemnooOMeH U TEIIOBOE PaBHOBECHUCE. ypaBHeHI/Ie TCIIJIOBOTO

6.10
Oananca
6.11 [InaBieHue M OTBepAEBaHHE KPUCTAIUIMUYECKUX BEIIECTB.
' VY aenpHas TEIIOTA MJIABICHUS
[TapooOpa3oBanue u koujaeHcanus. Vcmapenuwe. Kunenwue.
6.12 VYnaeneHas — TemoTa — mapooOpa3oBaHUS.  3aBUCUMOCTH
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHUS
6.13 BnaxuocTs Bo3yxa
6.14 DHeprus ToIMBa. Y IeibHas TEIJI0Ta CrOPAHUS
[Mpunmunsr pabdoter TeroBbix asurateneit KIIJ[ TemmoBoro
6.15 nBurarens. TeroBbple IBUTaTENM M 3alATA OKPYKAOIICH
cpelbl
6.16 3aKOH COXpaHEHUs U TPEBPALICHUS SHEPrUU B TEIJIOBBIX
' npoleccax
[TpakTuueckue paboThI:
H#HA#H#Par#H###ONBITEL 10 OOHAPY)KEHUIO  JIEUCTBUSL  CHII
MOJICKYJISIPHOTO MPUTSKESHHUS.
HHHPar###ONBITHI o BBIPAILMBAHUIO KPUCTAJIOB
ITIOBAPEHHOM COJIM WX caxapa.
H##H#Par#H#ONbITEL IO HAOMIOJIEHUIO TEIJIOBOTO PAaCIIUPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.
#H##Par###Onpenenenne JaBiIeHUsT BO3AyXa B OalloHE
HINPHIIA.
HHHPar###OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JIaBJIEHUS] BO3JyXxa OT €ro o0béMa M HarpeBaHUs WM
OXJIAXKICHUS.
6.17 ###Par#H#]lpoBepka TUIOTE3bl JUHEMHOM 3aBUCHMOCTH

JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEMIEPATYPHI.

###Par###HaOmonenne W3MEHEHMs] BHYTPEHHEH SHEpPTHH
TeJa B pe3ysibTaTe Terionepeaadn U padoThl BHEIIHUX CHJI.
###Par###ccnenoBanue  SABJICHHWS ~— TEIJIOOOMEHAa  TIpH
CMEIINBAHUU XOJIOIHOM U TOpsiYel BOJBI.
H##HPar#H#OnpeneneHne KOJINYECTBA TEIUIOTHI, OJTYYEHHOIO
BOJOM MpH TemIooOMeHe ¢ HarpeTbiM METaNTHYeCKUM
LUJIHH]IPOM.

#HH##Par###OnpenencHue yaenbHOU TETNTIOEMKOCTH BEIIECTRA.
###Par###ccnenoBanue mporecca UCITapeHus.
#HH##Par###OnpeneneHrue OTHOCUTEIIBHON BIIAKHOCTH BO3IyXa.
H##HPar#H#OnpeneneHne yaeapHOM TEMIOTHI IUIABICHUS JIbJA.




du3nyecKkue SBJICHUS B nprupoac: NOBEPXHOCTHOC HATSXKCHUC
N KAIIUWJJIAPHBIC SABJICHHUA B IIPUPOAC, KPUCTAJLIBI B IIPUPOIAC,

0.18 n3nydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI;
o0pa3oBaHuE poChl, TyMaHa, UHEsl, CHera.
Texnuueckue YCTPOMCTBA: KaIuJUIsPBL, [IPUMEPBHI
UCIIOJIB30BAaHNS  KPUCTAJUIOB, JKUJIKOCTHBIA  TEPMOMETP,
6.19 JAT4YUK TEMIEPATypbl, TEPMOC, CUCTEMa OTOIUICHUS JIOMOB,

TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, [BUTATEIh
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexktpusanus Ten. [[Ba poja 3IeKTpUUEeCKUX 3apsiioB
B3aumopeiictBue  3apsokeHHbIX  Ten.  3akoH — Kysona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT
BEJIMYMHBI 3apSI0B M PACCTOSHUS MEX/Y TEJIaMH )
Onekrpuueckoe nose. HanpsEHHOCTh 37€KTPUUECKOTO MOJISL.
7.3 [IpyHuMn  cyneprno3uuuu  IEKTpPUYECKUX Moied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu  snekTpuueckux  3apsgoB.  DIEMEHTapHBIH
7.4 anexktpuyeckuil 3apsa. Crtpoenue aroma. IIpoBonHukM Hu
JURJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
76 DNEeKTpUYECKU TOK. VYcenosus CYyILIECTBOBAHUSA
' AIIEKTPUYECKOT0 TOKa. MICTOYHMKN MOCTOSIHHOTO TOKa
77 JlelicTBUSL DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
78 Onektpuueckass  nenb. Cuiia  TokKa.  DIEKTPHUUECKOE
' HanpsuKCHUE
79 ConpoTuBi€HWE NPOBOJHUKA. YAECIBHOE CONPOTUBIICHUE
' BEIIIECTBA
7.10 3akoH OMa 1J1 yyacTKa Lenu
711 [TocnenoBarenpHOE u napajuieIbHOe COETMHEHHE
' HPOBOTHUKOB
712 PaboTa 1 MOIITHOCTH JEKTPUUECKOTO TOKA. 3aKoH J[xoyms —
' Jlenna
713 DJeKTpUYecKre et U NOTPEOUTEIH AIIEKTPUYECKON SHEPTUU
' B ObITYy. KOpoTKOE 3amMbIKaHue
714 ITocrositHHBIE ~ MarHUTBL.  B3auMozelcTBHE  MOCTOSHHBIX
' MarHuTOB
715 MaruuTtHOe nosie. MarHuTHOE 1oJjie 3eMJIU ¥ €ro 3Ha4e€Hue JUIs

J)KU3HU Ha 3eMie




Oneir Opcrena. MarHuTHOEe MOJ€ 3JIEKTPUUECKOTO TOKA.

716 [IprMeHeHue IeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO TIOJISI HA TPOBOJHUK C TOKOM.
717 OJNIeKTpOABUTATENIb MOCTOSIHHOTO Toka. Mcmonb3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIOpTe
718 OnbiTel @apazes. SIBieHUE 3JIEKTPOMArHUTHOW WHIYKIIUH.
' I[Mpasuio Jlenma
OnektporeHeparop. CrmocoObl MOTYyYEHUS JJICKTPHYCCKOU
7.19 SHEPTHUH. DJIEKTPOCTAHIIMM HA BO30OHOBIIIEMBIX MCTOYHHKAX
SHEPTUU
[TpakTuyeckune pabOTHI:
OMnBITHI 110 HAOMIOACHUIO DIIEKTPU3ALIAN TNl MHIIYKIIUEH U TIpU
COTPUKOCHOBEHHH.
HccnenoBanue  OEHCTBUS ~ DJEKTPUYECKOTO  MOJS  HA
MPOBOJAHUKH U TUDIIEKTPUKHU.
COopka u© mTpoBepka pabOThl  ANEKTPUUYECKON  Lemu
MOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u perynupoBaHue HaPsKEHUSI.
WccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, HIYIIETO Yepe3
pEe3UCTOp, OT COMPOTUBIIEHUS PE3UCTOpPA M HAIPSIKEHUS Ha
pe3ucrope.
OnbITEl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb SJIEKTPUUECKOIrO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBIL, IUIOHIAJH
MOTIEPEUHOT0 CEYEHUSI U MaTepHuaa.
790 [IpoBepka  mpaBuia  CIOXKEHUS  HANPsHDKEHUH — TIpH

MoCJIeI0BaTEIbHOM COEAMHEHUHU JIBYX pe3ucTopoB. [IpoBepka
npaBWiia s CUJIbl TOKa IPHU MapajljieIbHOM COEIUHEHUU
pesuctopoB. OmpeneneHne padOThI IIEKTPUUYECKOTO TOKa,
uaymero 4yepe3  pesucrop. OrmnpeneneHue  MOILIHOCTU
AJIIEKTPUYECKOTO  TOKA,  BBIIEISIEMOM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYILIETO YEpe3
JaMIIOYKy, OT HamnpsbkeHuss Ha Hed. Omnpepenenue KII/]
HarpeBatensd. lccnenoBaHWe MarHUTHOTO B3aWMOJIEHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. l3yuyeHue MarHMTHOTO MOJsA
MOCTOSIHHBIX MarHUTOB IPU UX OOBEIWHEHUU U pa3/ICICHUH.
HccnenoBanue AeHCTBUA 2JEKTPUUECKOT0 TOKA HA MATHUTHYIO
cTpenky. ONBITbI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTb CHIIbI
B3aUMOJICHCTBUS KaTYIIKK C TOKOM M MarHuTa OT CHJIBI TOKa U
HalpaBJIeHUs TOKa B Karymke. M3ydeHue geucTBus
MarHMTHOTO I10JIS Ha IPOBOJHUK ¢ TokoM. KoHcTpynpoBanue
U u3ydeHue pabotTel smektpoasuratens. M3mepenue KIIJI




SJICKTPOABUI aTeIbHOMN YCTaHOBKH. OnbITHI 11O HUCCICIOBAaHUIO
SABJICHUSA BHCKTpOMaFHHTHOﬁ HUHAYKOUU: HCCJIICO0OBAaHUC
W3MEHEHMI 3HAaUCHUS U HaIpaBJICHHUA HHAYKIIUOHHOT'O TOKa

@uU3NYECKUE SABJICHUS B MPUPOAE: BJIEKTPUUECKUE SIBJICHUS B
atMocdepe, IMEKTPUUYECTBO KHUBBIX OPraHU3MOB, MAaTHUTHOE

721 nosie 3eMiH, Apel( MOoI0COB, POIb MAarHUTHOIO MHOJS JUIs
JKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE

TexHudyeckue  yCTpPOMCTBA:  DJJIEKTPOCKON,  aMIEPMETP,

BOJIBTMETpP, PEOCTAT, CUYETYUK JJIEKTPUYECKOM DHEPIuH,

799 JIIEKTPOOCBETUTENBHBIE npuOOpHI, HarpeBaTelIbHbIC

' AIIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKHE

IIPEIOXPaHUTENH, JJIEKTPOMAarHur, AJIEKTPOJIBUraTEIb

IMOCTOAHHOT'O TOKA, 'CHCPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
paszena Kon anementa [IpoBepsieMble 2IEMEHTBI COAEPKAHUS
MEXAHUWYECKMUE ABJIEHUA

8.1 Mexannueckoe nBukeHue. MarepuanpHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE MPAMONTMHEHHOE IBHKCHHE
##Par###HepaBHOMepHOE ~ TIpSIMOJIMHENIHOE  JIBUXKEHHME.

8.4 CpenHsisi 1 MTHOBEHHasi CKOPOCTh TeJla NP HEPaBHOMEPHOM
TIBYKEHUH

8.5 YckopeHue. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE IBUKEHHE

8.6 #H#Par###CBooOoaHoe magenue. OneITel [annnes

3 ##H#Par###PaBHOMEpHOE IBUKEHNUE 110 OKpYKHOCTH. Ileprnon n

8.7 yactora oOpamenus. JIuHelHas W yryioBass CKOpOCTH.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroTona

8.11 #H##Par###1 [puHIMN CYynIepHO3UIIAN CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H##Par###Cuna TpeHUS: cuia TPEHUS CKOJIBKCHHs, CHJIa
TPEHUS MOKOSI, IPYTUe BUJIbI TPEHUS

8.14 ###Par###Cuna TAXKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.

YckopeHnue cBOOOAHOTO MaACHHUS




8.15

JiBumxenue 1utaHer Bokpyr Comnua. IlepBas kocmuueckast
ckopocTb. HeBecoMocTh 1 neperpysku

8.16

8.17

PaBHOBecue marepuanbHO TOUKH. AOCOTIOTHO TBEPAOE TEIO

#H##Par###PaBHoBecue TBEPIOro Tella ¢ 3aKPEIUIEHHOW OChIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn

8.18
8.19

Nmnynbce Tena. M3menenne nmnyibca. IMImynsc cuiibt

3aKoH COXpPaHCHUSA UMITYJIbCa

8.20
8.21

#HH#HPar###PeakTUBHOE OBIMKEHUE

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

Pabora cun TskecTH, ynpyroctd, TpeHus. CBsi3b SHEpruud U
paboThl

8.23

8.24

HOTCHIII/IaJII)HaH 3Hepr1/1$1 TCJa, IIOAHATOIO Haxq HOBerHOCTLIO
3emian

ITorennmanpHas OHCPIusa c)KaToM MPY>XUHbI

8.25

#H#Par##Kunetnueckas sHeprus. TeopemMa 0 KUHETHUECKON
SHEPruu

8.26

8.27

H#H##Par###3akoH coXpaHeHUsT MEXaHUYECKOM SHEPruu

[IpakTuueckue padbOTHI:

Omnpenenenue cpeqHeil CKOPOCTH CKOJBXKEHHS Opycka WM
JBUKEHUS IIapUKA MO0 HAKJIOHHOW IIockocTu. OmpeneneHue
YCKOPEHHUsSI Tella MpPU PAaBHOYCKOPEHHOM JIBHDKEHUHM 10
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanue 3aBUCHUMOCTH TMYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBI)KEHHH 0€3 HaualbHON CKOPOCTH.
[TpoBepka rumoTe3bl: eciau Mpu PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HavaJIbHOW CKOPOCTH IYTH OTHOCSTCS KaK Psii HEUETHBIX
yucel, TO  COOTBETCTBYIOUIME  IMPOMEXKYTKHM  BpPEMEHU
OJINHAKOBBI.

HccnegoBanue 3aBUCHUMOCTU CUJIbI TPEHUSI CKOJIBKEHHSI OT
CWJIBI HOpMaJIbHOTO AaBneHus. Ompenenenue KoddpuimeHTa
TpeHusi CKoJibKeHus. OmpeneneHue KECTKOCTH TMPYKUHBI.
Ompenenenne padbOTHl CWJIBI TPEHHUS TP PABHOMEPHOM
JNBIDKEHUH  Tela 10  TOPU3OHTAJIBHOM  TMOBEPXHOCTH.
Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPH MOABEME Tpy3a C
WCTIOIb30BaHUEM HETIOIBUYKHOTO U TTOJIBHKHOTO OJIOKOB

8.28

dusnyueckue SBICHUS B TPUPOJC: NPWIMBHI U OTJIUBHI,
nBkeHue miaHeT COJIHEYHOW  CHUCTEMbI, PEaKTUBHOE
JIBIKEHUE KUBBIX OPTAaHU3MOB

8.29

TexHudeckue yCTpouCTBa: CHUIOMETP, JATYMKHU IOJIOKCHUS,
pacCTOAHUS U YCKOPEHHUS, PAKETHI

9 MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI
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9.1

KonebarenbHoe paBmxkeHue. (OCHOBHBIE XapaKTEPUCTUKHU
KoJIeOaHU: IEpUO/J, YacTOTa, aMILIUTY1a

9.2

9.3

MaremMaTtnueckuil M NpPYKUHHBIM MasTHUKHU. [IpeBpamienue
SHEPIruu MpHu KoJIeOaTEIbHOM JIBIKEHUH

3aryxaromue  KojeOaHus.  BbIHy)XJIEeHHbIE  KoJieOaHUSI.
Pe3onanc

9.4

Mexannueckue BoJHBL. CBOMCTBA MEXaHMYECKHX  BOJIH.
[IponosibHBIE M TONIEPEYHBIE BOJIHBIL. [[7TMHA BOJIHBI U CKOPOCTH
e€ pacrnpocTpaHeHusi. MexaHuuecKre BOJIHBI B TBEPAOM TelIe,
celicMUYeCcKUe BOJTHBI

9.5
9.6

3ByK. ['(poMKOCTb U BbICOTa 3BYKa. OTpaxkeHue 3ByKa

Wndpa3Byk u yiabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

Onpenenenue YacTOTBI u nepuoaa Kose0aHui
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenre 4acToThl M Mepuoja KoyeOaHUM MPYKUHHOTO
MasiTHUKa

Uccnenosanue 3aBHUCHMOCTHU nepuojaa KoseOaHuit
MOJIBEILIEHHOT0 K HUTH I'py3a OT JUIMHBI HUTH. MccnenoBanue
3aBUCHMOCTH IepUojAa KojieOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TiepHoia KojieOaHu
rpy3a, MOJBEIIEHHOI0 K HUTH, OT MAaccChl Tpy3a U JKECTKOCTHU
npyxuHsl. I3Mepenue yckopeHust cBOOOIHOTO MaieHUs

9.8

9.9

@u3nyeckue SBJICHUA B MNPHUPOAEC: BOCHPUSATHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUYECKUE BOJIHBI, IIYHAMH,
9X0

TexHnueckue YCTpOMCTBA:! 9XO0JIOT, HCIIOJIb30BaHUE
yIABTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

OIEKTPOMarHuTHOE  TOJIe.  DJIEKTPOMAarHUTHBIE  BOJIHBIL.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIkana 31€KTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas mpupoga cBera. CKOpPOCTh  CBeTa.
' BosHOBBIE CBO#CTBA CBETa
[IpakTuyeckue paboOTHI:
10.4 N3yueHnne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa
105 dusnueckue sBJICHUS B NPUPOJeE: OHOIOTHYECKOe JCHCTBHE
' BUJIMMOTO, YIBTPa(UOIECTOBOTO U PEHTI€HOBCKOTO U3Ty4EeHUI
10.6 TexHuyeckue ycTpoicTBa: UCIOIb30BaHUE AIEKTPOMATHUTHBIX

BOJIH IJI COTOBOH CBSI3U




CBETOBbBIE ABJIEHUA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpssMOnMHENHOE pacpOCTPAHEHHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aKkoH OTpakKeHUs CBETa
114 [Ipenomnenue cBera. 3akoH mpenomieHus cBera. IlomHoe
' BHYTpPEHHEE OTpaKeHUE CBETa
11.5 JIunza. Xop jtyyel B IMH3E
11.6 OnTHueckas cucrema goroanmnapara, MUKPOCKOIIa U TeJIECKOMa
11.7 I'maz kak  onTuueckas  cucrema.  biau3opykoctb U
' NATbHO30PKOCTh
118 Paznoxxenne Oenoro cera B crektp. Omnbitel HploToHA.
' CrnoxeHue CIeKTpaIbHBIX IIBETOB. Jlucmepcus ceeTa
[IpakTuueckue pabOTHI:
###Par##lccnenoBanue  3aBUCHUMOCTH  yIJla  OTPasKEHUS
CBETOBOT'O JIy4a OT yIJia MaJeHHUs.
11 ###Par#H#113yueHne xapakTepuCTUK U300paKeHUS PEMETa B
IJIOCKOM 3€pKaJie.
###Par##lccnenoBanne 3aBUCHUMOCTH  yIila HPEIOMIICHUS
CBETOBOTO JIydya OT yrja MaJeHUs Ha TPAHUIIE «BO3IYyX —
11.9 CTEKJIO».
##Par### 1 lonyuenue U300paKeHUH c MIOMOUIBIO
coOuparoIen JTUH3HI.
##HPar###Onpenenenue ¢dokycHOro paccTostHUsA u
ONITUYECKOM CUITBI COOUPAOIIEH JTHH3BL.
#H#H#Par###OnbITHI IO Pa3I0KEHUIO OEJIOTr0 CBETA B CIIEKTP.
##H#Par#H##ONBITEL IO BOCHPHUATHIO LIBETAa MPEAMETOB MPU HX
HAOJTIOICHUH Yepe3 I[BETOBBIC (PUITBTPHI
dusnyeckue siBieHUs B pupoje: 3atmenust Connna u JIyHsl,
11.10 1[BeTa TeJ, ONTHYECKUEe sBIeHUs B atMocdepe (IBeT Heoda,
pedpakius, pagyra, MUpax)
1111 TexHuyeckue yCTpoOWCTBa: OYKH, MEpHUCKOIN, QoToammapar,
' ONTUYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 OmnswiTel Pesepdopna u mmanerapHas monenb aroma. Monemnb
' aroma bopa
12 12.2 Hcnyckanne w morionieHue cBera aToMOM. KBaHTHI.
' JIuHei4aThie CIEKTPhI
12.3 PagunoaktuBHOCTB. Anb(da, OeTa- 1 raMmMa-u3IydeHus
124 Ctpoenue aromHOro siapa. HykinoHHast MoJienb aTOMHOTO sifipa.

30TO18!




PaguoaxkTtuBHble  mpeBpameHus. llepmon  mosypacnaga

125
aTOMHBIX sI7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO U
' MacCOBOTO YHCEIl
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakumm cuHTe3a u neneHust spep. VCTOYHWKM SHEpruu
' CosnHiia u 3B€31
12.9 Snepnas sHepretuka. JleicTBUE paguOaKTUBHBIX HW3Jy4CHUN
' Ha JKMBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Haburoienne CrIonHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.
12.10 HccnenoBanue TpPEKOB: HM3MEPEHHUE DHEPTUM  YaCTHIIHIIIO
TOPMO3HOMY NyTH (110 oTorpadusim).
N3mepenue paaroakTuBHOTO (hOHA
Odusnyeckue  SBICHUA B OPUpPOJE:  E€CTECTBEHHBIN
1211 pPaAMOaKTUBHBIN (POH, KOCMHUYECKHE Iy4d, PaJAHOAKTHBHOE
' W3ITy4eHUe MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PATUOAKTHBHBIX
W3ITy4eHU Ha OPraHU3M YeJoBeKa
1212 TexHUYEeCKHEe YCTPOMCTBA: CIEKTPOCKOI, WHIWBHYabHBIH

AO3UMETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3y/bTaTaM 6a30BOI0
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMBbl
OCHOBHOTI0 0011ero o0pa3zoBanus Ha ocHoBe PI'OC

[Tonnmanue poau GU3MKKU B HAYYHOM KapTHHE MUPA; CPOPMUPOBAHHOCTH
0a30BBIX MPEJCTABICHUNH O 3aKOHOMEPHOW CBA3M M I03HABAEMOCTH
SABIIGHUW  TPHUPOABI, O PpOIM  DOKCIepuMeHTa B  (usmke, o0
cuctemooOpa3yromieil ponu (UMK B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKUA M TEXHOJOTHHA, 00 IBOIMIONUHN (PU3NYECKUX 3HAHUN M MX POJIU B
LIEJIOCTHON €CTECTBEHHOHAYYHOM KapTUHE MHUPA, O BKJIAJE POCCUMNCKUX U
3apy0OeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, 00BICHEHHUE MTPOIIECCOB
OKpPY’KaloIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHus O BHJAX MaTepHuu (BELIECTBO U IOJE), O JIBUKEHUU KaK Crocode
CYIIECTBOBaHHS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH CTPOCHHS
BEIIECTBA, O (PU3NYECKON CYIIHOCTU SIBICHUI MPUPOJbl (MEXaHUYECKUX,
TEIUIOBBIX, JJICKTPOMAarHWTHBIX M KBAaHTOBBIX); YMEHHE pa3JinyaTh
SBJICHHS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JJaHHOE (PU3NYECKOE SIBIEHUE; YMEHHE paclio3HaBaTh
NPOSIBIIEHUE M3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOLIEM MHUDE,
BBIJIEJISASA UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'IaI[eHI/IG OCHOBaMH IOHSITHHHOTO arrmapara 1 CUMBOJIMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HCIIOJB30BAHHUC UX IJId PCIICHUA yqe6Hr,1x 3aaa4, YMCHUC
XapaKTCpU30BaATh CBOMCTBA TCII, (I)I/I3I/I‘IGCKI/IC SABJICHUSA U TIPOLECCHI,
HCIIOJIb3YA (I)yHI[aMCHTaHLHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHHe ONMChIBaTh M3YYCHHBIE CBOMCTBA TeN W (DU3WUYECKUE SIBICHHUS,
UCIIONB3Ys PU3UUECKUE BETUIHHBI

Brnagenrne ocHOBaMU METOZI0B HAYYHOTO MTO3HAHUS ¢ YUYETOM COOTIOACHHUS
paBmJI O€30MACHOTO TpyAa: HaOMoieHne GU3NIECKUX SIBICHUM:

YMEHHE CaMOCTOSATEIHHO COOHMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W3
JIAHHOTO Habopa 000PyA0BAHUS IO HHCTPYKIIMH, OTTUCHIBATH XOJ OTBITA 1
3aMUChIBaTh €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBEACHUEC MPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (bHSI/I‘IeCKI/IX BCIIMYUH:
YMCHUC IMJIaHUPOBATb HU3MCPCHUA, CaMOCTOATECIIBHO COGI/IpaTB
SKCHICPUMCHTAJIbHYIO YCTAHOBKY IO MHCTPYKIWH, BBIYHUCIATH 3HAUYCHUC
BEJIMYMHBI U AHAJIU3UPOBATH IIOJIYYCHHBIE PE3YJIbTATHI C YYETOM 3aJaHHOU
[IOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NPOBEICHUE  HECIOXHBIX  JKCIICPUMEHTAIBHBIX  HCCIICAOBaHUIA,
CaMOCTOSITENIFHO COOMPATH KCIIEPUMEHTAILHYIO YCTAHOBKY U TIPOBOJIUTH
UCCIICIOBAHHE 110 UHCTPYKITUH, TIPEICTABIIATH MOTyYCHHbBIC 3aBUCIMOCTH




¢u3nueckux BEJIMYMH B BUAE TaOMUI W TpapuKOB, YYHUTHIBATH
HOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHMS

[TonnMaHmMe XapakTEpPHBIX CBOWCTB (PU3NUECKUX MOJIesIeH (MaTepraabHas
TOYKa, a0COJIFOTHO TBEPJOE TENIO, MOJCIN CTPOSHHSI Ta30B, JKUAKOCTEH U
TBEPABIX TeJl, INIAHETapHas MOJENb aTOMa, HYKJIOHHAs: MOJEJIb aTOMHOTO
A1pa) U yMEHUE IPUMEHSATh UX JJIs1 00BsCHEHNS (PU3NYECKHUX TPOLIECCOB

VYMeHne oOBsACHATh (PU3NUECKUE MPOLIECChl U CBOWCTBA TeJl, B TOM YUCIIE
U B KOHTEKCTE CUTyallMd NPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTHU, BbIABJIATL J[MPUYUHHO-CICACTBCHHBLIC CBA3M U CTPOUTH
00BsICHEHHE C ONMOPON Ha M3Y4YEHHbIE CBOMCTBA (PM3MUYECKUX SBIICHUM,
¢u3nyecKue 3aKOHbI, 3AKOHOMEPHOCTH U MOJIETIN

YMenue pemats pacuéTHble 3a7auu (Ha 0aze 2 — 3 ypaBHEHUIT), HCTIONb3YA
3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3MUECKUE BETMYNHBI, B YACTHOCTH,
3alMChbIBaTh KPaTKOE yCJIOBHUE 33/1a4H, BBIABIATH HEJIOCTAIOIINE JaHHbIE,
BBIOMPATh 3aKOHBI W (OpMyIBI, HEOOXOAWMBIE [UIA €€ peleHus,
UCIIOJIb30BaTh CIIPAaBOYHBIE JIAHHBIE, NMPOBOJUTH PAcU€Thl U OLIEHUBATH
PEATMCTUYHOCTH MOJYYEHHOT 0 3HAaUeHUS (PU3UUYECKON BETMUYUHBI; YMEHHE
OTpEAeNATh Pa3MEPHOCTh (UBUYECKON BEIUYHHBI, MOJYYCHHOH MpH
pELICHUH 3aa4H

YMeHHe XapakTepru30BaTh IPUHIUIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4HcJie OBITOBBIX MPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB MO MX OMUCAHUIO, UCHIOJIBb3Ys 3HAHHSI O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOAUMBbIe (PU3UYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosib30Bath 3HaHUS 0 PU3NYECKUX SIBICHUSX B MIOBCEJHEBHOM
KU3HU JUIsl oOecnieueHuss 0e30MacHOCTU NMpH oOpalleHuu ¢ OBITOBBIMU
npuOopaMy M TEXHUYECKHMMH YCTPOMCTBaMH, COXpPAHEHHS 370POBbs U
COOJIIOJIEHHsI HOPM 3KOJIOI'MYECKOTro TMOBEACHUSI B OKpYXKarollel cpene;
NOHUMaHHE HEOOXOJUMOCTH TPUMEHEHUS JOCTHKEHUH QHU3UKH H
TEXHOJIOTHH JUIsl pallMOHATIBHOTO IPUPOIOIIOIb30BAHUS

11

OneiT moucka, mpeoOpazoBaHus U MpeAcTaBiIeHUs HHpoOpManuu
bu3NYECKOTO  COoepKaHUS C  HCIOJb30BaHHEM HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH; YMEHHE OILIEHWBaTh JOCTOBEPHOCTH
MoNydeHHOW WHGOpMAalMM HAa OCHOBE HMEIONIMXCS 3HAHUU U
JOTIOTHUTEIIFHBIX HCTOYHUKOB; YMEHUE HCIOIh30BaTh MPU BHITOTHECHUH
yu4eOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PUIUYECKOTO
COJIepXKaHUs, CIPaBOYHbIE MaTepuaibl, pecypcel cetn IMHTepHer;
BlIaZicHUEe 0a30BBIMU HaBBIKaMU IpeoOpa3oBaHusi HH(DOPMAIIUU U3 OJHOM
3HAaKOBOW CHCTEMBI B JIPYI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHBIC
NUCHbMEHHBIE M YCTHBIE COOONICHHWS Ha OCHOBE WH(OpPMaUU U3
HECKOJIBKHUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D
O ®U3UKE

K IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS
ox

1 MEXAHUWYECKUE ABJIEHUA

Mexanndeckoe JBUKCHUC. MaTepI/IaJ'IBHaﬂ TOYKa. Cucrema OTCuéTa.

11
OTHOCHUTENBHOCTD JBH)KEHUS

PaBHomepHoe u HepaBHOMepHOe nBmKeHue. Cpenusis ckopocts. Dopmyma s
1.2 | Berymcienus cpeaneit ckopoctu: V = S/t

PaBHOMepHOC HpHMOHHHCﬁHOC JABMIKCHUC. 3aBHCUMOCTh KOOpJZUMHATBI TEjla OT
BPEMCHH B CJIyda€ paBHOMEPHOI'O HpHMOHHHeﬁHOFO JABMOKCHUA:

13 xX(#)=x,+vt
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPEMCHH I HIPOCKOUHU CKOPOCTH, IIPOCKIHNU

nepeMeuICHusd, MyTH, KOOPpAUHATLI ITPU PaBHOMCPHOM HpﬂMOHHHeﬁHOM JBHXXCHUH

3aBHCHMOCTD KOOpAUHATBI TE€Jla OT BPEMCHU B CJIIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHCﬁHOFO JABWKCHUA

] [y

Sx(t) = Vo, * t+ay»

@opMyIIbl IS IPOEKIUU IIEPEMELEHUS, IPOEKIMHU CKOPOCTH U MPOEKIMH YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUH:

2

t
14 -Sx(F)=on'F+ﬂx'E.
U_‘_(f):l)ﬂ_\_—l-ﬂj‘_ 1,

a.(f)=caonst,

o] 5

2 2 _ 4
Loy Yix <0, 8,

I'paduiku 3aBUCHMOCTH OT BpeMEHH I MPOEKIUU YCKOPEHUS, TPOEKIIUH CKOPOCTH,
MIPOEKINN TEpEMENIEHUs, KOOPAWHATHI INPU PABHOYCKOPEHHOM MNPSIMOJUHEHHOM
JBHKEHUH

CBobognoe maaenue. Dopmynbl, ONMUCHIBAaIOIIME CBOOOJHOE TMaJeHHE Teia II0
L5 | BepTHKamd (mBW>XEHUWE Tela BHU3 UM BBEPX OTHOCUTENHHO MOBEPXHOCTH 3EMITH).
' I'paduku 3aBUCUMOCTH OT BpEMEHH IS TPOEKIIMH YCKOPEHU S, TPOEKIIMHU CKOPOCTH U

KOOpAWHATEI ITpU CBO6OI[HOM MaaCHWM TCJia IO BEPTUKAIIN

CKopocTh paBHOMEPHOTO JBUKECHHUSI T€JIa 10 OKPYKHOCTH. HampasiieHne CKOpOCTH.
1.6 dopmyna Ui BBIYHUCICHUS CKOPOCTH Yepe3 paJAnyC OKPYKHOCTH U TEPHUOJT
oOparnieHus:




LentpocTpemMutenbHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMUTEIBHOTO
yckopenus. @opmyna /1715 BBIYUCICHUS YCKOPEHUSI:

b
“R
®dopmyna, cBsI3bIBaIOIIAs IEPUOJT U YACTOTY OOpalCHHUS:
vl
T

Macca. ITnornocts Bemectsa. @opmyra i BBIYUCICHUS IIJIOTHOCTH:

_om

1.7 V
1.8  Cwuna — BekTopHas ¢puszndeckas BeanuuHa. CI0XKESHUE CHIT
19  SBnenue unepuuu. [lepsslit 3axoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopeincrteue Ten. Tperuit 3akoH Herorona:
1.11 F R _‘Fl—>2
Tpenue nokos U TpeHue cKoybkeHus. Popmyna [Uisi BBIUMCICHUS MOJIYJS CHUIIBI
TPEHUS CKOJIBKEHMSL:
F_=n-N
1.12 p- B
Hedbopmarus Tena. Yopyrue u Heynpyrue aedopmarii. 3aKoH yrnpyrou aedopmaruu
(3akoH I'yka):
1.13 F=k-Al
1.14  BcemupHOe TAroTeHHE. 3aKOH BCEMUPHOTO TATOTEHUS:




My -1,
F=G.—1 _2

'L
Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO TaICHHS.

dopmyna 751 BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTH 3emin: F = mg.
JBmxenue mianer Bokpyr Connua. [lepsas kocmudeckas ckopocts. HeBecomocTs n

neperpys3ku

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
1.15 D=mi

Nmnynsc cuctemsl tein. M3menenue umnyinbsca. IMImynsc cuiibl

3aKkoH COXPAaHCHUA UMITYJIbCa JJIL 33.MKHYTOI>’I CUCTCMBI TCII:
1.16  p=mU; +m,U, =const

PeakTuBHOE ABMXKEHUE

Mexannueckast pabora. @opmyra s BBIYUCICHUS PAOOTHI CHIIBL:

A=Fsooscx
MexaHn4eckasi MOITHOCTD:
1.17

N=24
I

Kunernueckas u NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJII BBIYMCIICHUSA
KHHETHYECKOM SHEPTHHU:

2
1.18 TeopeMa 0 KHHETHYECKOU OHEPIUHn. d)opMyJIa JJIS BBIYUCIICHUA HOTCHHH&HBHOﬁ
. OHCPIUU TCJIa, IOAHATOIO

Hag 3eMIIEit:

E,= mgh

Mexannyeckas SHEeprusi:

E=E;+E,

1.19 .
3aKOH COXpaHEeHHsI MeXaHN4eCcKOoH aHeprun. Popmyra s 3aKOHA COXPaHEHUs

MEXaHMUYECKON 3HEPTUU B OTCYTCTBHE CUJ TpeHus: E = const.
IIpeBpamieHne MEXaHUYECKOW SHEPIUU IIPU HAJIMYUU CUIIbI TPCHHUSL.

ITpocTeie MEXaHU3MBL. «30JI0TOE MIPABUIIO» MEXAHUKH.
1.20  Psmuar. Momenrt cunsl: M - Fl.

VYcnoBue paBHOBECHS pblyara:




M +M +..=0
[ToxBwxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesnas
A—a&rpaq:::

1.21

JlaBiieHne TBEPAOTO TENA.
@opMyia 1 BBIYKMCIICHUS NABJICHHs TBEPIOIO Tena:
F
pP= G
JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna 71 BBIYUCICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

p=pgh+p_,

1.22

1.23

1.24

3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Dopmyna s onpeeneHus BRITAIKUBAKOIIEH CUIIbI, AECTBYIOIIECH

Ha TCJ10, HOI‘p}/')KéHHOC B XXUJAKOCTb MJIM ras:

Vcaosue nnaBanus tea. [lnaBanue CYZI0B U BO3AYyXOILITaBaAHUEC

Mexannueckue KosnebaHus. AMIUINTY/A, IEPUOA U 4acToTa Konebanuil. Popmyna,
CBSI3bIBAIOIAS YACTOTY U NMEPHOJ KOJIeOaHUH:

1.25

1.26

MareMatnueckuii ¥ NPYKUHHbIA MasaTHUKU. IIpeBpamieHue »sHeprum Ipu
K0J1€0aTeIHLHOM JIBIKEHUHT

3aTYXElIOH_II/IC KoJIeOaHMS. BBIHY)KJIGHHLIC koJieOanus. Pe3onanc

1.27

Mexannueckye BOJIHEI. HpO)IOJ'II)HI)Ie N TIONCPCYHBIC BOJIHBEI. JIJ'II/IHa BOJIHBI H
CKOPOCTb PaCIpPOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI HA T'PAaHULE JIBYX
cpea. Hdpa3Byk U ynbTpa3Byk

1.29

Ilpakmuueckue pabomol

N3Mepenne cpenHell TMIJIOTHOCTH BEIIECTBA; APXMMEAOBOM CHIIBIL, KECTKOCTH
MPY>KUHBI; KO3(P(UIIMEHTa TPEHUSI CKONBKCHHS; PaOOTHl CHUJIBI TPEHHUSI, CHIIBI
YOPYTrOCTH; CPEIHEH CKOPOCTH JBIXKCHHS OpyCKa IO HAKJIOHHOM TUIOCKOCTH;
YCKOpEHUsI OpyCKa Mpu JBMKEHUHM MO0 HAKIOHHOW TUIOCKOCTH; YaCTOTBHI M IEpUO/a
KojeOaHWii MaTeMaTHYecKOro MAasTHHUKA, 4YacTOThl W TepuoAa KoseOaHui




NPY>KUHHOTO MasiTHUKA,; MOMEHTA CHJIbI, JCHCTBYIOLIETO HAa pbluar; paboThl CHIIBI
YIIPYTOCTU TIPH NOABEME TPy3a C IOMOIIBIO HEMOIBIKHOTO OJIOKA; PabOTHI CHIIBI
YIIPYTOCTH NPH MOIbEME IPy3a C TOMOIIBIO MOJIBIXKHOTO OJI0KA.

HccnenoBanne 3aBUCHMOCTH apXUMEJIOBOW CHIIBI OT 00BEMa MOTpYXKEHHOW YacTh
TeJla M OT TUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTHU BBITAJIKUBAIONICH CHJIBI OT MACCHI
TENla; CHJIBl TPEHHS CKOJBKEHHS OT CHJIBI HOPMalbHOTO AABICHHS W OT poja
MOBEPXHOCTHU; CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT CTETIEHU JieopManuu
MPY>KUHBL, YCKOpEHHsI OpycKa OT yrja HaKJIOHA HaIlpaBISIONIEeH; eproaa (4acToThI)
KoJIeOaHUH HUTSHOTO MAasiTHUKA OT JUIMHBI HUTH; MEpHOJa KOJIeOaHUH TPyKUHHOTO
MasTHHKAa OT MacChl Tpy3a U KECTKOCTU MPYKHUHBI; UCCIEAOBAHHE HE3aBUCHMOCTHU
nepuoaa KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. lIpoBepka ycioBus
paBHOBECHS pblYara

Quszuueckue sA61eHUA 6 npupooe: TIPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOHU U HEKUBOM NPUPOJIE, JEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, IIPHUIINBBI
U OTJIUBBI, IBWKeHUE IulaHeT CONMHEYHOM CHCTEMBl, pEaKTUBHOE JIBM)KEHUE KUBBIX

1.30 OpPraHU3MOB, pblYaru B TeJe YeJIOBEeKa, BIUSHUE aTMOCEPHOro aBJIECHUS Ha )KUBOH
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB IKMBOTHBIMH, 3E€MJIETPSICEHUE,
CEMCMMUYECKHE BOJIHBI, LIyHAMH, 9XO
Texnuueckue ycmpoiicmea: CIOUJIOMETp, IaTYUKH IOJIOKEHUS, pACCTOSHUSA H
YCKOpPEHUS, JHWHAMOMETp, MOJUIMIIHUKM, paKeThl, pblyar, MOABWXKHBIA U

131 HEMOJBI)KHBIA OJOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTblE MEXaHU3Mbl B OBITY,

' cooOHIaoNINecss COCY/Abl, YCTPOMCTBO BOJONPOBOAA, THUIPABIMUYECKUI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, TMOPILIHEBOM HAcoC, apeoMeTp, HXOJOT,
HCIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPHUH CTPOEHUsS BEILECTBA.

2.1 Mopenn TBEPIOTO, IKHAKOTO W  Ta3000pa3HOTO  COCTOSHHH  BEIIECTBA.
Kpucrannuueckue u amop¢Hble Tena

99 JIBm>keHue yacTull BemecTBa. CBsI3b CKOPOCTH ABMXKEHHUS YacTHIl C TEMIIEPATypoOH.

' BpoyHoBckoe nBmxenue, muddysus

2.3  CmauuBaHHe U KaOWUIPHBIE SIBICHUS

2.4  TemnoBoe pacuIMpeHHE U CKATHE

2.5  TemnoBoe paBHOBECHE

26 Buytpennss sueprus. Pabota u Temonepeaaya kak CiocoObl N3MEHEHU S BHYTPEHHEN

' SHEPruu

2.7 Bwuasl Teruionepeniayn: TEMIONPOBOAHOCTb, KOHBEKIINS, U3ITyuyeHHE
Harpepanue u oxnaxnenue teia. KoauyecTBo TeIoThl. Y AenbHas TEMIOEMKOCTD:

2% o=cm(ty-1))
3aKOH COXpaHEHUs SHEPTUH B TEIJIOBBIX Ipolieccax. Y paBHEHHE TEIJIOBOro OanaHca:

2.9

O +0,+..=0




Hcnapenue u koHaeHcanus. Mi3aMeHeHre BHYTpEHHEN SJHEPIUH B IIPOLIECCE UCTIAPEHUS

210 U KoHIeHcaun. Kunenue )xuakoctu. Y nenbHas TeroTa napoodpasosanus: L = Q/m
2.11  BnaxxHOCTH BO3AyXa
[InaBnenue u kpucramnuzanus. M3MeHeHre BHYTPEHHEH SHEPruu Mpu IJIABICHUUA U
KpUCTaJTU3aluu. Y 1eibHasl TeIyIoTa IIaBIeHUs:
212 0
& m
513 BHyTpeHHss sHeprusi cropanusi TOIUIMBA. Y AefibHAs TEIUIOTa CrOpaHus TOIINBA: ( =
' Q/m
2.14  Tlpuanuns! padotsl TertoBbix asurateneii. KI1/] reruioBoro nqeurarens
IIpaxmuueckue pabomol
N3mepenue yaenpHOM TEIUNIOEMKOCTH METALTMYECKOrO IIMJIMHIPA; KOJIHYECTBa
TEIUIOTHI, MOJIYYEHHOTO BOJIOW KOMHATHOW TemmepaTyphl (PUKCHPOBAHHOW MacChl, B
515  KOTOpYIO omymeH HArpeThlid MUJINHJP; KOJIMYECTBA TEIIOTHI, OTAAHHOTO HArPEThIM
' [WJIAHIPOM, ITOCJIEC OITYCKaHUS €r0 B BOJAY KOMHATHOM TEMIIEPATypPhl; OTHOCUTEIIBHON
BJIQKHOCTH BO3/yXa; yAEJIbHOM TEIIOTHI IIaBJICHU Jbja. VccrneoBanne n3MeHEeHUs
TEMIIEpPaTypbl BOABI TPH PANIMYHBIX YCIOBHSX; SBJICHHUS TEIUIOOOMEHA TIpU
CMEIIMBAHUU XOJIOHOM U TOpsUel BOJBI; POIEcca CTIapEHUS
Dusuueckue as6leHus 6 npupode. TIOBEPXHOCTHOE HATSDKEHHE W KalMJUIIpPHBIE
2.16  sBIEHWS B TpUPOJE, KPUCTALIBI B mpupojae, mainydeHne CoiHIA, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa
Texuuueckue ycmpoticmea. KaNWUISIPbI, MPUMEPbl HKCIOJB30BAHUS KPUCTAIIOB,
2.17 | KUIKOCTHBIA TEPMOMETP, TATIUK TEMIIEPATYPHI, TEPMOC, CHCTEMA OTOTUICHHSI JOMOB,
TUTPOMETPBI, TICKXPOMETP, TTapoBasi TypOMHA, JIBUTATEITh BHYTPECHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dmekrpusanus Ten. JIBa BUIA MIEKTPUICCKUX 3aPSAIOB
3.2 = BsaumopeiicTBue 3apsukeHHBIX Tenl. 3akoH Kymona
3.3 | 3akoH coxpaHEHUs IEKTPUIESCKOTO 3apsiaa
3.4 DnekTpuueckoe moie. Hampspk€HHOCTH — dJeKTpuuecKkoro mojis.  [IpuHiun
' CYTIEPIO3UIINH IIEKTPUUECKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurtenmn »snexktpudueckux 3apsgoB. JleficTBHe SJEKTpUYECKOTO TONS  Ha
' aneKkTpudeckue 3apsiabl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTtossHHBIN BM€KTpUYECKHil TOK. [lelicTBUA anekTpuueckoro Toka. Cuia TokKa.
3.6 = Hampsokenue.
l=q/t,U=A/
3.7 DJEeKTPUUECKOe CONPOTUBIICHUE. Y ACTHHOE IEKTPUIECKOE CONPOTHUBIICHHE:
' R=pl/S
3.8 3akon Oma ms ydactka anektpudeckon menu: | = U/R
3.9 [TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:




1, =1, U=U,+U,. R=R,+R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COIIPOTHBJICHUA:

U=UgI=I+I;R=2.
- - 2

e

CMelranHbIe COCIMHCHUA IMTPOBOAHHUKOB

3.10  PaGota m MoutHOCTH 3J1ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenia:
3.11 0-I 2 Rt
312 OmnpiT OpcTena. MarHuTHOE 10JIe MPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM MarHUTHOMN
' UHIYKLIUH
3.13  MarauTtHOe 1oJIe MOCTOSIHHOTO MaruuTa. B3anMoeicTBIe MOCTOSTHHBIX MArHUTOB
3.14  JleiicTBME MarHUTHOTO TIOJIsI HA TPOBOJIHUK C TOKOM
3.15  Omsbrrer @apazest. SBneHue 1eKTpOMarHuTHON HHAYKIUH. [IpaBuiio Jlenna
IIpaxmuueckue pabomol
H3mepenne 31eKTPUIeCKOro COMTPOTUBIICHUS PE3UCTOPA; MOIITHOCTH HJIIEKTPUIECKOTO
TOKa; pabOTHI TEKTPUIECKOTO TOKA.
HccnenoBanme 3aBUCUMOCTH CHITBI TOKA, BOSHUKAIOIIETO B MPOBOJHUKE (PE3HCTOPHI,
316 JIAMITOYKa), OT HAPSDHKEHHS Ha KOHIAX MMPOBOIHUKA; 3aBHCUMOCTH COTTPOTHBIICHUS OT
' JUIMHBL TIPOBOJHHMKA, TUIOMIAJAM €ro IMOMEPEYHOr0 CEYCHHS U  YAEIHHOTO
COIIPOTHUBIICHHUSL.
IIpoBepka mpaBuia A SJEKTPUUYECKOTO HANPSHKEHHUS NpPU IOCIEA0BATEIbHOM
COEJMHEHUM TPOBOJAHUKOB; TpaBWIa Uil CHJIBI 3JEKTPUYECKOTr0 TOKa TpH
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuyeckue A6NeHUs 6 Npupooe: BIEKTPUUYECKUE SBIIEHUS B arMmocdepe,
3.17  2JeKTpUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE I0JIe 3eMJIH, Jpeii( MOI0COB, POJb
MarHUTHOTO TOJIS JUIs ’KU3HU Ha 3emJie, MOJIIpHOe CUSTHUE
Texnuueckue ycmpouicmea: 3NEKTPOCKOT, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUNK
318 AJIEKTPUUECKOW HHEPTHH, DIIEKTPOOCBETHUTEIBHBIE TPUOOPHI, HarpeBaTeIbHBIC
' AJIEKTPONIPUOOPH! (TIPUMEpPBI), DIEKTPUUYECKHE MPEIOXPAHUTENH, 3JICKTPOMArHMT,
AJIEKTPOBUraTeNb MOCTOSHHOTO TOKA, TEHEPaTOpP MOCTOSIHHOTO TOKa
3.19  DnexrpomarHuTHBIE BOJHEL. [1Ikama 3IeKTpOMarHUTHBIX BOJIH
3.20  JlyueBast Mmozenb cBeta. [IpsiMonuHeiiHOe pacipocTpaHeHUe cBeTa
3.21  3axon otpaxeHus cBera. [1nockoe 3epkano
3.22  IlpenomieHue cBETa. 3aKOH MPEIOMIICHHS CBETa
3.23  Jlucmepcus cBeTa
394 JIunza. Xop myuedt B tnH3e. POKyCHOE paccTOsHUE TMH3bI. ONTHYeCcKas CUJla JIMH3bI:
' D=1/F
3.25 TI'ma3 kak ontuyeckas cucrema. OnTH4ecKue npudopsl




Ipakmuyeckue pabomul

#H##Par###I3mMepeHne  ONTHYECKOM CHJIBI  coOuparomield  JUH3BI;  (POKYCHOTO
paccTosiHUsI coOMparomei JUH3bI (10 CBOMCTBY PAaBEHCTBA Pa3MEpOB IMpeaMeTa U
n300pakeHMs, KOrJa NpeAMET pAacIoJOKEH B JBOHHOM (oOKyce), MoKa3aTels

3.26  mpeloMJIeHUS CTEKIIA.
###Par###ccnenoBanue CBOWCTBA W300pa)XKeHUS, IMOJYYCHHOTO C ITOMOIIBIO
coOuparoliell JTUH3bI, U3MEHEHHUS (POKYCHOTO PACCTOSIHUS JBYX CIOKEHHBIX JIHH3;
3aBUCHMOCTH YTJIa TPEJIOMIICHUsS CBETOBOTO JIyda OT YIJIa MAJACHHUS Ha TPaHUIE
«BO3JIYX — CTEKIIO»
397 Qu3zuueckue sa6nenus 8 npupooe: 3atmenus Comuna u JIyHbl, IBeTa TEJ, ONTHYECKHE
' ABIICHUS B aTMOcdepe (uBeT Heba, pedpakius, pamyra, MUPax)
3.28  Texnuueckue ycmpoticmea. 04KH, IEPUCKOI, (poToarmapar, ONTUYECKUE CBETOBObI
4 KBAHTOBGIE ABJIEHUA
41 PamuoaktuBHOCTh. AJsbda-, Oera-, ramma-uznydenus. Peaknum anbda-u Oeta-
' pacmaza
4.2 OmnsiTel Pesepdopaa mo paccesnuto ansa-uactun. [lnanerapaas moaens atoma
4.3 CocrtaB aToMHOTO0 siipa. M30TombI
4.4  Ilepuon nomypacmnazaa aTOMHBIX sJIEp
45  SlpepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MAaCCOBOTO YHCET
Dusuueckue A61eHUs 6 NPUpPoOde. €CTECTBECHHBIN PaJMOAKTHBHBIN ()OH, KOCMHYECKHE
4.6  myuu, paAMOAKTUBHOE U3NTy4yeHHUE MIPUPOIHBIX MUHEPAJIOB, IEHCTBUE PAAMOAKTHBHBIX
M3ITy4YeHU Ha OpraHu3M YeJoBeKa
47 Texnuueckue ycmpoiicmea. CHEKTPOCKOI, WHIUBUAYAJIBHBIA JO3UMETP, KaMmepa

BI/IJ'II)COHa, AACPHad SOHEPreTuKa
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