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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJOKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
yIiyOJEHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl, MPECTaBICHHBIX
B ®I'OC 000, a taxxe ¢ yuétom deaepanbHOi pabodel mporpaMMbl BOCIIUTAHUS
u Konneniuu npenoaBanus yueoHoro npeamera «Duzukay.

Copepxanue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJJAOBIETBOPEHHE
MOBBIIICHHBIX 3alPOCOB  O0YYaIOLIMXCS, CTPEeMSIIMXCA K Oojee TIiyOOKOMY
OCBOCHHUIO (DM3MUYECKUX 3HAHUH, W Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydamommxca. B mporpaMmvme mo (u3uke  yYUTHIBAIOTCSA
BO3MOXHOCTH y4eOHOro mpemMera B peanusamuu TtpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma no (u3uKe ycTaHaBIMBAET pacmupeesieHne yaeOHOro Marepuana
1o rojaMm o0ydeHus (10 Kjaccam), mpejyiaraeT MpUMEpHYI0 TOCIe0BaTEIIbHOCTD
U3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJIEp>KaHUS U
y4ETe BO3PACTHBIX OCOOCHHOCTEHM 00yJarouXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIY YYUTEITIO B CO3/IaHNU paboveil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, IMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SABJICHUH, W3y4YyaeMbIX XUMHEH, Ouosiorued, acrpoHoMuerd u ¢GUUIECKOU
reorpagued, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHY MHUpa,
IpenocTaBisieT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUs HAyYyHOro MeEToja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHUs JOCTOBEPHBIX 3HAHUHN O MHUPE.

OpHa W3 TIaBHBIX 3a/lady (PU3UYECKOTO OO0pa3oBaHUsI B CTPYKType OOIIETro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenune ¢u3ukn Ha yrIyOJIEHHOM YpPOBHE TPEIINOJIaracT yBEPEHHOE
BJIAJICHUE CJIeIYIOIUMU KOMITE€TEHTHOCTSIMU, XapaKTepU3y MU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAy4YHO OOBSICHSTH SIBJICHHUS;

OLICHMBAaTh U MIOHUMATh OCOOEHHOCTH HAy4YHOI'O UCCIIEAOBAHMS;

MHTEPIPETUPOBATh JAHHBIE M HWCIOJIH30BaTh HAyYHBIE JOKa3aTEIbCTBA JJIS
MOJIyYEHHUSI BEIBOJOB.

[lenn wusyueHus GU3NKK Ha YpPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBareibHBIX opraHuzauusx Poccuiickoii @enepauuu, peaTnu3yrOMIMX



OCHOBHBIE  00I11€00pa30BaTeNbHbIE MPOrPAMMBI, YTBEPXKIEHHOM pelIeHUEM
Komnernn Munncrepcrsa npocseuienus Poccuiickoit @enepanuu (IpoTokoa oT 3
nekadps 2019 r. No [1K-4BH).

[enun n3ydenust pu3nku Ha yriayOiIEHHOM YpPOBHE:

pa3BUTHE WHTEpPECa M CTPEMIIEHUS OOy4YaloIIMXCAd K HAyYHOMY H3YyUEHHIO
IPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CITIOCOOHOCTEMN;

pa3BUTHE MPEACTABICHUA O HAyYHOM METOJI€ MO3HAHHMS U (POPMHUPOBAHUE
MCCJIEI0BATEIBCKOIO0 OTHOIIEHUS K OKPYXKAIOLUM SIBJICHUSM;

(GbopMUpOBaHNHE HAYYHOIO MHPOBO33PEHMSI KaK pe3yJibTaTa M3YYEHHUS OCHOB
CTPOEHUSI MaTepUH U (PyHIaAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpOBaHUE YMEHUM NPUMEHATh (U3MUECKUE 3HAHMS U Hay4yHbIE
JI0KA3aTeNbCTBA U151 OOBSCHEHUS OKPYKAIOUIUX SBJICHHI;

dbopMupOBaHHE NPEACTABICHUNH O pPOAM (U3MKK [ Pa3BUTHUS JPYrHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE pe/ICTaBlICHUN 0 BO3MOXHBIX  cdepax  Oynyuen
npoeCCUOHANILHONW  JACSITEILHOCTH, CBSA3aHHOM C (U3MKOHM, MOArOTOBKA K
JaybHeneMy 00y4eHHIO B 3TOM HaIlpaBJICHUU;

dbopMHpOBaHUE TOTOBHOCTH K JalibHEUIIEMY W3y4YeHHIO (U3UKH Ha
yriyOJEHHOM YpOBHE B paMKax COOTBETCTBYIONIMX Npoduielr oOydeHus Ha
YPOBHE CpeAHero oouiero oopa3oBaHus.

JlocTikeHne 3TUX LieNed MmporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHHMM BEUIECTBA, MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATHh (U3UUYECKUE SIBJICHUS HA
OCHOBE M3yUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJIOB PEIICHUsI PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOyIOIINX
CO3/laHUsl W UCIOJb30BaHUS (U3MUYECKUX MOJENEH, BKIIIOYas TBOPYECKUE WU
MPAKTUKO-OPUEHTUPOBAHHBIE 3a/a4H;

pa3BUTHE HCCIEAOBATEIIbCKUX YMEHUW: HaOMIOAaTh SIBICHUS U H3MEPSATh
(¢u3ryYecKre BEJIMYMHBI, BBIIBUTAaTh THIIOTE3bl U Mpejiaratb SKCIepUMEHTAIbHbBIE
coco0bI UX MPOBEPKH, TUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBAHMS, aHATTM3UPOBATh MOJIYUYEHHbIE JAHHbIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ WHMOpMaImel (HU3NIECKOro CoJlepKaHus,
BKJIIOYAsi MH(POPMALIMIO O COBPEMEHHBIX JOCTUXKEHUAX (PU3UKU, UHTEPIPETALMS U
KPUTHUYECKOE OLICHMBaHUE UH(OpMAIIIH;

3HaKOMCTBO CO cpepaMu NMpOPeCcCUOHAIBHOMN IEesTeNbHOCTH, CBSI3aHHBIMU C
Gbu3NKON, U COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHKEHUSX
(bu3HYECKO HayKH.



Ha wusyuenue ¢usuku (yrinyOn€éHHbIH ypOBEHb) Ha YpPOBHE OCHOBHOTO
oOmrero obpazoBanus orBoautcs 340 yaco: B 7 kinacce — 102 ydaca (3 yaca B
Hezeno), B 8 kimacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 136 gacos (4
qyaca B HEJIETIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Pa3pnen 1. ®u3uka u €€ pojib B NIO3HAHUM OKPY:KAKOILIEro MUpa.

®du3nka — Hayka O npupoie. SBiaeHUs TpUPOIbI (3JIEMEHTHI COJIEpPIKAHUS,
BKJIFOYAIOIINE MEXKIIPEAMETHBIE CBsi3u). DU3MUEecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeauuUHbL. Pa3zmepHocTh. EnuHuIbl (U3HMUECKUX BEJIUYUH.
W3smepenne Qusnyueckux BenuuwH. OTanoHb. Pusmdeckue npubopsl. [lena
nenenus. [lorpemHocts usmepenuit. [lpaBuna 6e3omacHoro Tpyaa mpu padoTe ¢
JabopaTopHBIM 00Opy0oBaHUEeM. MexayHapoaHas cuctema eauHuil. [lepeBon
BHECHUCTEMHBIX €IUHUI B enuHuLbl CU.

Kak ¢wm3uka w JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT TPHUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBIDKCHHUE THUIOTE3, SKCIIEPUMEHT 110 TTPOBEPKE TUTIOTE3, OOBICHEHUE
HaOmogaemoro siBieHus. Onucanue GU3NUeCcKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnuyeckue, TEIUIOBBIE, DJJICKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®duznyeckre NpuOOPHl U TPOIEAypa MPSAMBIX HW3MEPEHUN aHAJIOTOBBIM H
1M (ppoBBIM MPUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OrnpeneneHue UeHbl JeIeHUs MIKAIbl U3MEPUTEIBLHOTO MPUOOopa.

N3mepenue pacCTosIHUMN.

N3mepenue miomaan 1 oobéMa. MeTo 1 nmajeTku.

N3mepenue BpeMeHU.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TEA.

Onpenenenue pasMepoB MajbIX Tel. MeTon psiaoB.

[IpoBeneHne wucCCaenOBaHUS IO MPOBEPKE THUMOTE3bL: NAIBHOCTH IOJETA
[IapuKa, myneHHOTr0 TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBEJACHUS 0 CTPOCHUM BelllecTBa.

CtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3sMepbl U Macchbl. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenne uactul BemiecTBa. CBS3b CKOPOCTH JABWMIXKEHUSI YACTHI[ C
temneparypoii. bpoyHoBckoe npmxenue. Juddysus. BzaumopeiicTBue yacTuil
BEIIIECTBA: MPUTSHKEHNUE U OTTATKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIABIX
(kpuctaminmueckux) Teia. B3anuMocBs3b MEXKIy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJICKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHKEHHSI.

HaGmonenue nuddysun.

HaOnronenue siBieHui, OOBACHSIIOMMXCS MPUTKEHUEM WM OTTAIKUBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

Orenka muaMerpa aToMa METOJIOM PSIZIOB (C UCTIONb30BaHueM (ororpaduii).

OnpIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe paBwxeHue. Ilyte u nepememienne. PaBHOmMepHOE ©
HepaBHOMEpPHOE JBIKeHHe. CBOOOAHOE MajJieHHe KaK MpUMEp HEPaBHOMEPHOTO
nekeHus: tes. CkopocTh. CpefHsis CKOPOCTh NMPU HEPAaBHOMEPHOM JIBHUIKEHUH.
Pacuér nyTu U BpeMeHU JBUKECHMUS.

['padku 3aBUCUMOCTEW BENWYMH, OMHUCHIBAIONIUX JBIKEeHHE. OOmue
NOHATUS 00 OTHOCHUTENBHOCTH JBWXKeHUs. CIoXeHHe CKOpOCTeH Ui Ted,
JBIKYILIUXCS MMapajuiesibHO.

SBneHne wuHepuMM. 3aKOH HMHEPLUUHU. B3auMoaelcTBHe Tesl KaK NpPUYMHA
W3MEHEHUSI CKOPOCTH JBIDKCHHMSI Tesl. Macca kak Mepa HMHEPTHOCTH Tella B
NOCTynaTeabHOM JBWXeHUU. [InoTHocTh BemiecTBa. CBsI3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eauHHIle o00béMa BemiecTBa. CMecM W CIUIABHI.
[ToBepxXHOCTHAS U JIMHEWHAS TIJIOTHOCTD.

Cuiia KaK XapakTepucTuka B3aumojencTBus Teia. Cujla ynpyrocTd M 3aKOH
['yka. M3mepenue cuiibl C MOMOILBIO AMHAMOMETpA. SIBIICHUE TATOTEHUS U CHUJIa
TsokecTd. Culla TSHKeCTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOW IpsiMoM. PaBHonelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOIbXKEHUS W TPEHHE IOKOs, BSI3KOE TpeHue. TpeHue B MpUpojAe U
TEXHUKE.

Jlemoncmpayuu.

HaOnroieHrie MexaHu4ecKoro JIBUKEHUS Tea.

N3mepeHne cKopoCTy MPSMOIUHEMHOTO ABUKEHUS.

HaGmronenue siBjeHUs: HHEPIIUH.

HaGmronenre uaMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TeI.

CpaBHeHHME MACC IO B3aUMOAECHCTBUIO TET.

CnoxeHue CUJl, HallPaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopnsie pabomul u onvimol.



OrnpenienieHue CKOPOCTH PaBHOMEPHOI'O JBWXKEHUs (IIapvKa B >KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOMIISI M TaK Jajiee).

Onpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHsI Opycka WM IIapuka IIo
HAKJIOHHOUW ITOCKOCTH.

OnpeneneHue MWIOTHOCTH TBEPIOTO Tea.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbkeHus (aedopmanuin)
MPY>KUHBI OT MPUII0KEHHOMN CUITBI.

OMnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIbI TPEHHSI CKOJBXEHHUS OT
CUJIbI JIABJICHUS U XapaKTepa CONMPUKACAIOLINXCS MOBEPXHOCTEN.

Pasznen 4. /laBiieHue TBEPABIX TeJl, s KUAKOCTEH M ra30B.

Janenue. Cuna naBnenusi. CnocoObl yMEHbIIEHUS U YBEJIIMYEHUS TABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTb JaBJI€HHA Ta3a OT o0O0OBbEMa U TeMIepaTyphl.
[lepenaya naBiieHUs] TBEPIBIMU TEJIAMU, KUJKOCTSIMU U TazaMmu. 3akoH [lackans.
[THeBMaTHUYECKUE MAILIUHBI.

3aBUCUMOCTh  JABJICHUSI  JKUJAKOCTH  OT  IJIYOMHBI  MOTPY>KEHHS.
I'mppocrarnueckuii  mapagokc. CooOwaromuecs cocyapl. [ 'uapaBiaudeckue
MeXaHU3Mbl. Vcrionb30BaHUE BBHICOKHX JIABJIICHHII B COBPEMEHHBIX TE€XHOJOTHUSX.
YCcTporCcTBO BOAOIIPOBOIA.

AtMocdepa 3emum u atmMocdepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW o0o0siouku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JaBJjeHusl. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 11st U3MEpeHUs aTMOC(EPHOTO TABICHHS.

JlelicTBHE )KUIAKOCTH M ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y coBUE BOSHUKHOBEHUS BHITAJIKUBAIOLIEH
(apxumMenoBoif) cuiibl, noarekanue. [InaBanue ten. BozmyxomiaBanue.

Hemoncmpauuu.

3aBUCHUMOCTb JAABJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

CooOwaroiuecs cocy/bl.

['mppaBnuuecknii mpecc.

[IposiBneHue necTBUS aTMOCHEPHOTO JaBICHUS.

Cudon.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHOU B KUJIKOCTb
YacTH Teja U TUIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITATKMBAOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeJ: IJIaBaHWE WM MOTPYKEHUE TEl B 3aBUCHMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnsie pabomel u onvimol.



HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyxkEHHOU B
KAJKOCTb YaCTH TeJA.

OrnpeneneHue BHITAIKUABAIOIIEH CUIIbL, IEHCTBYIOIIEH Ha TEJO, MOrPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIEN CUJIBI, JTEUCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MaccChl TeJa.

OneITEl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHMBAIOIIEH  CHJIBI,
JEUCTBYIOLIEH Ha TEJO B KUJIKOCTH, OT 00BEMA MOTPYKEHHOW B XKUIAKOCTh YaCTU
T€Ja U OT INIOTHOCTHU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U ONPEIECIICHHUE
€€ rpy30n0AbEMHOCTH.

Pa3znen 5. PaGoTra u MoliHOCTh. JHepPrus.

Mexanudeckast paboTa Jjisi CUJI, HAPaBIICHHBIX BJOJb JTUHUU MIEPEMEIICHUS.
MOIITHOCTE.

[IpocTble MeXaHW3MBbL: pblYar, BOPOT, OJOK, TNOJUCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue peruara. 1IpaBuno
MOMEHTOB. [IpumeHeHHe mpaBHiia paBHOBECUS phluara K OJOKy. «3050TOe
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckass dHeprus. KuHeTnueckas W NOTEHUHUAIbHAS DHEPTHS.
[IpeBpalieHre 0OTHOTO BHU/Ia MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y IIPEBPALLCHUS DJHEPTUN B MEXAHUKE.

Hemoncmpayuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnwvie padbomuel u onvimol.

HccenenoBanne yciioBHil paBHOBECHS pblyara.

N3mepenue KII/] HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuiia peluara Jjis MOABUKHOTO M HETIOJIBUYKHOTO OJIOKOB.

Onpenenenue KIIJ] moaBM»XHOTO U HETIOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUJIBI YHIPYTOCTU MPU MNOIBEME IPY30B MPU MOMOIIH
MMOABMKHOTO OJIOKA.

N3ydeHne 3aK0Ha COXPAaHEHHSI MEXaHUYECKOW DHEPTUU.

8 KVIACC

Paszneua 6. TerioBbie sABJICHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJEKYJSIPHO-KUHETUYECKOW TEOPUH CTPOCHHUS
BemecTsa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.



Mopnenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan JJIsi HOBBIX
TEXHOJNOTMH. TEeXHOJIOrMH NOJSydYeHUsT HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB ra3oB, )KUIKOCTEH U TBEPABIX TEJI HA OCHOBE IMOJIOKEHHI MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAadyMBaHUE, KaWJUISIPHBIC
ABJIEHUA. TEIUIOBOE paCIIMpPEHUE M CKATHE. 3aBUCHUMOCTH JABJIEHUS ras3a oOT
o0BEMa, TeMIEpaTyphl.

Temneparypa. CBsi3b TeMmepaTrypbl CO CpeAHEH KUHETHYECKOW 3HEeprueit
TEILIOBOI'O JBW)KEHUS YacCTUL. TeMIepaTrypHbIe IIKaJIbI.

Buytpennsis  sHeprua. CnocoObl HW3MEHEHUSI BHYTPEHHEH OJHEpruu:
Terionepeaada U COBEpLIEHNE paboTHI. Bunsl TEIUTIONEPENAYN:
TEIUIONPOBOIHOCTh, KOHBEKIIUSA, U3ydeHUEe. Buapl Terionepenayu B MPUPOIE U
TexHuke. HeoOpaTUMOCTh TETIOBBIX MPOIIECCOB.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TersIoBoe paBHOBecue. 3akoH HbhioToHa-Puxmana. YpaBHeHHE TEMIOBOTO OajiaHca.

[InaBieHrEe U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEIbHAS TEIIOTA
miaBieHus. IlapooOpazoBanue n koHaeHcanus. Mcnapenue. Kunenue. Y aenpHas
TEIyioTa  mapooOpa3oBaHUs.  3aBUCHUMOCTh  TEMIEpAaTypbl  KUIMEHUS  OT
aTMoc(epHoro mgamieHHs. HachIleHHBI W HEHACHIIICHHBIM Tap. BiaxHOCTH
BO3/1yXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTA CTOPAHUSL.

[Tpunuumner pabotel TemnoBbix apurateneid. KIIJ[ TemmoBoro nBuratens.
TerioBple ABUTATENM M 3allATA OKPYXKAroLIeHW cpeapl. TemnoBble IOTEpU B
TEIIOCETSX.

3aKOH COXpPAaHEHMUS W MPEBPAIICHUS DHEPTHMM B MEXAHUYECKUX U TEIJIOBBIX
poreccax.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHKEHHSI.

HabGmonenne nuddysuu.

HaGmronenne sBAEHUI MOBEPXHOCTHOTO HATSKEHMS, CMAYUMBAHUS MU
KAWUIAPHBIX SIBJIICHUM.

HaGnrogenue TemioBoro paciiupeHus Tei.

W3meHeHne naBieHus rasa Mpu HU3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIAXKICHUU.

[IpaBuiia U3MepeHUs TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/ieHue Ipy COBEPLICHUH PabOTHI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CUJIAMHU.

CpaBHEHUE TEITOEMKOCTEN PA3JIMYHBIX BEIIECTB.



HaOmronenue kumneHusl.

HaOmnroienrie mocTosIHCTBA TeMIEPaTyphl IPU TUIABICHUU.

Mopaenu TenJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomul u onvimol.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

OMnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.

N3mepenue Ttemrepatypbl MpU TMOMOIIM SKUAKOCTHOTO TEpMOMETpa H
JaTYUKa TeMIIEepaTyphl.

OnpiTel MO HAOJIONCHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, >KUIKOCTEH W
TBEPJBIX TEIL.

Onpenenenue AaBiIeHUs BO3yXa B OaIOHE IIIPHUIIA.

HccnenoBanne 3aBUCHMMOCTH JAaBJICHUS BO3MyXa OT €ro o0béma w
TEMIEPATYPHI.

[IpoBepka runore3bl JTMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTU B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOmronennie wu3MEHEHUs BHYTPEHHEH DHEpruM Tejla B  pe3yJibTare
TEeIIonepeaud U padoThl BHEITHUX CHJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA IMPU CMEUIMBAHUM XOJIOJHOW W
ropstaei BOJIBL.

OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUNIMYECKUM LIWJIUH]IPOM.

OmnpeneneHne MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HproTOoHa-PrxMana).

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIapeHus.

Onpenenenne OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHHUS JIBJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpu3auus Tel. J[Ba poaa 3ieKTpUuecKux 3apsiaoB. B3ammoneiicTBue
3apsKEHHBIX Tell. 3aKoH KyroHa.

Onektpuueckoe mnone. Hanpsok€HHOCTE diekTpudeckoro nosisd. I[lpuHomm
CYHEPHO3ULINH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM yPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, HOUAJIEKTPUKA ¢ TOJYNPOBOJHUKHU. 3aKOH
COXPaHEHHUS IIEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUS HSJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METANIaX, KUJKOCTIX U razax.

OnekTtpuueckas 1enb. Cuna Toka. DIEKTPUUIECKOE HAPSKEHUE. AMIIEPMETP
U BOJIBTMETP B IEMHU MOCTOSIHHOTO ToKa. CONpPOTUBIICHUE MPOBOJHUKA. Y IETIbHOE



CONPOTHUBIICHUE BellecTBa. 3akoH OMa 1y yvactka nenu. [locinenoBatensHoe u
napajiebHOE COeIMHEHHE NPOBOAHUKOB. DJIC B e MOCTOSHHOIO TOKA. 3aKOH
Oma mna nonuout nenu. [IpaBuna Kupxroda. Pacdu€r mpocThIX 3IEKTPUYECKUX
nerneii. Hexuaennbie 3J1eMEHTEL.

PaGota u MOIIHOCTh DJIEKTpUYECKOro Toka. 3akoH JDxoyns-JIenna.
DNeKTpUYecKue 1enu U MOTPEOUTENH IEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUME  TOCTOSHHBIX ~ MAarHWUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJId U €ro 3Ha4eHUe I KU3HU Ha 3emiie.
OnbiT Opcrena. MarHuTHoe moJie dJIeKTpuueckoro Toka. OnbIT  Amrmepa.
[IpyuMeHeHne »>IIEKTPOMAarHUTOB B TEXHUKE. JlEMCTBHME MAarHUTHOIO IIOJsA Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa U  omnpejesieHUe €€ HamnpaBJCHUS.
DNeKTpoJBUraTesib MOCTOSTHHOTO ToKa. Vcnonb3oBaHWe »IEKTpoJBHUraresieid B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

OnbiTel @apajnes. SABneHue smekTpoMaruuTHON MHaykuuu. [IpaBuiio Jlenua.
DIIEKTpOreHepaTop. Crnoco0b1 ITOJTyYCHHUS ANEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAaHIIMM Ha BO300HOBJISIEMBIX HMCTOYHHMKAX JHEPTUH. DKOJOTHYECKHUE
po0IeMbl SHEPTETUKHU. TOIITMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpayuu.

DneKTpu3anus Tel.

JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSHKEHHBIX TEIL.

Y CTpOMCTBO M JEHUCTBUE IIEKTPOCKOIIA.

DneKTpocTaTuuecKas HHIYKIU.

3aKOH COXpAHEHUS JIEKTPUUECKUX 3apsJIOB.

MoaenvpoBaHue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C MOMOIIBIO
OYMa’KHBIX CYJITAHOB.

[IpOoBOIHHKH W TUSJICKTPUKHU.

M cTOYHHUKH TOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B )KUIKOCTH.

["a30BbIl pa3psia.

N3MepeHue CUIIbl TOKa aMIIEPMETPOM.

N3Mepenune 31eKTpUYECKOTO HANPSIKEHUS BOJIbTMETPOM.

Peocrtar u Mara3uH cOnpOTHUBIIEHUM.

B3aumonencTBre MMOCTOSTHHBIX MArHUTOB.

MoaenrpoBaHue HEBO3MOXKHOCTH PA3AEICHHUS MTOJI0COB MArHUTA.

MoaenrpoBaHrue MarHUTHBIX OJIEHA MIOCTOSIHHBIX MArHUTOB.

OnbIT IpcTena.

MarauTHo€ 1oJe ToKa. DJIEKTPOMArHUT.



JleficTBE MarHUTHOTO TOJIsl HA MPOBOJHUK C TOKOM.

DNEeKTpOJBUTaTellb MOCTOSHHOTO TOKA.

OnbiThl Dapajnes.

DIEeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

OnbITel IO HAONIOJAEHUIO AJIEKTPU3AIMU TENl MPU CONPUKOCHOBEHUU H
VHIYKLHEH.

HUccnenoBanne JEUCTBUS JJIEKTPUYECKOrO IO HA NPOBOJHUKUA U
JUBJIEKTPUKHU.

COopka ¥ HCTIbITAHKE AJIEKTPUUECKOM LIETIH MOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIpPSHDKEHUS HAa PE3UCTOPE U COMPOTUBIICHUST PE3UCTOPA.

OnbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUUYECKOIO CONMPOTUBIICHUS
IIPOBOJHMUKA OT €0 JIJIMHBI, TUIOLIAIM TONEPEYHOr0 CEYEHU U MaTepHana.

OnpeneneHue yIeabHOTO CONPOTUBIEHUS TPOBOIHUKA.

[IpoBepka mpaBwiia CJIOXKEHHUS HANpsSOKEHUW TIPU  MOCIEI0BATEIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia g CWIbl TOKAa NPH MAapajuieIbHOM COEOUHECHHUU
PE3UCTOPOB.

Omnpenenenue D/IC 1 BHYTPEHHETO CONPOTUBIIEHUSI UCTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BrInoaHEeHUs 3aKkoHa OMa /17151 TOJIHOM LIENH.

N3ydeHne BOJIbTAMIIEPHBIX XapAKTEPUCTUK HEIMHEUHBIX AJIEMEHTOB (J1aMIIbl
HAKaJIMBAHMSI WJIM TTOJIYTIPOBOIHUKOBOTO JTNO/IA).

Onpenenenue pabOThI AJAEKTPUUECKOTO TOKA, HIIYIIETr0 Yepe3 Pe3UCTop.

OnpeneneHue MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

Onpenenenue KIIJ[ HarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TOJIsi TOCTOSIHHBIX MAarHUTOB MIPU X OOBEIUHEHUU U
pa3aeneHu .

HccnenoBanne neiicTBUA SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbl B3aUMOJICUCTBUS KATYIIKH C
TOKOM W MarHuta OT CHJIBl M HalpaBJi€HUsS TOKA B KaTylIKE U OT HaJu4us
(OTCYTCTBUSI) CEp/IeYHUKA B KaTYIIIKE.

N3ydenne necTBUSI MArHUTHOTO T0JIs1 HA TPOBOJAHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl AJIEKTPOABUTATENS.

N3mepenue KII/] anmekTpoaBUraTeibHON yCTaHOBKH.

OnpITEI 10 HCCIENOBAHUIO  SBICHUS 3JEKTPOMAarHUTHOM UHAYKLIHH:
HCCIIeIOBAaHUE U3MEHECHUM 3HaYeHUs U HaNPaBJICHUs] MHYKIIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexanuveckue siBJ1eHUsI.

Mexanudeckoe paBuxkeHue. MarepuanbHas Touka. CrocoObl OmMHCaHUs
MEXaHUYECKOT0 JBW)XEHUS: TaOJWYHBIN, rpaduueckuil, aHanutuueckuii. Cucrema
orcuyéra. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JIBUIKEHHUS.

BekTopHbIe BEIMUUHBI, OIIEpALIMU C BEKTOPAMU, POCKIHUHU BeKTOpa. Pannyc-
BEKTOpP MAaTE€pUalIbHOW TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
IPAMOJIMHENHOE  JBM)KEHHE. HepaBHOMEpHOE IPAMOJIMHEWHOE JIBUXKEHMUE.
Cpeansisi ¥ MTHOBEHHAs! CKOPOCTH TeJla IPYU HEPABHOMEPHOM JIBUKEHUHU.

Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEMHOE JIBUXKEHHUE. Y CKOPEHHE
cBoOoaHoro najaenus. OnbiTel ["anumnes.

['padmueckas MHTEpHpeTalnss yCKOPEHUs, CKOPOCTH, MPOUJECHHOIO MyTH U
NepEMEILICHHS 1JIs PSIMOJIMHENHOTO JBUKECHMUS.

JIBrxeHue Tena, OpOLEHHOr0 MO/ YTJIOM K TOPU30HTY.

JIBrKeHHE 10 OKpYKHOCTHU. JIMHEHHAass CKOPOCTh, YIIIOBAask CKOPOCTh, IEPUOL
¥ 4acTOTa OOpalleHUs] IPU PaBHOMEPHOM JIBMXKEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE IIPH IBUKECHUU 110 OKPY>KHOCTH.

Bekrop cuiibl. PaBHOIEUCTBYIO1IAsA CUJIA.

[lepBbiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyuHIMN Cynepro3uuuu CUil.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cuia TPEHUS CKOJIbKEHUS, CUIIa
TpPEHUS MOKOsI, Apyrue Buibl TpeHus. KoapduuueHt tpenus.

JIBU>KeHHE Te 110 OKPYKHOCTHU MO IEUCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnymnmm m nogpéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENbHBIE
anmaparbl, CyJa Ha MOIBOJHBIX KpPBUIbSX, AHTHKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BMoKeHHE 1Toe3/1a Ha MarHUTHOM TOTyIITKeE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUs. [[BH>KEHUE TEln BOKPYT
IpaBUTAlIMOHHOTO IIeHTpa (B ToM uwmcie IuiaHeT BOkpyr Comuna). Ilepmas
KOCMMYECKasi CKOPOCTb. HEBECOMOCTD M Eperpy3KHu.

PaBHOBecue marepuanbHON TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpaleHusi. MoMmeHT cuiibl. LIeHTp TskecTH.

NUmnynec Ttena. M3meHeHue wummyinbca. KMmnoynse cuibl.  Yiopyroe u
HEYIIPYyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHMS W COXPAHECHUS HMIIYJIbCA.
PeakTuBHOE NBUKEHHUE.

Mexanndeckass pabota M MOIIHOCTb. PaboTa Cul TSDKECTH, YNPYrOCTH,
TpeHusi. CBsi3b dHEpPruu U paboThl. [loTeHIInanpHas YHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJId. [loTeHIIManbHast SHEPrusl CxKaToM NMpykuHbl. Kunetnueckas
sHeprus. TeopeMa O KMHETUYECKOW JHEPruu. 3aKOH W3MEHEHHUS M COXPAHEHUS
MEXaHHYECKON YHEPTHH.



Hemoncmpauuu.

HaOnroieHrie MeXaHU4YeCKOTO JIBUXKEHUSI Tella OTHOCHUTENIBHO Pa3HbIX Tel
OTCY€Ta.

CpaBHeHME MMyTE€M W TPAeKTOPUW [BUKEHUA OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HBIX TEJl OTCUETA.

N3mepenre ckopoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKCHUSL.

UccnenoBanne npru3HakoB PaBHOYCKOPEHHOTO JIBYKEHUS.

HaOnroienrie 1BUKEHUs Tella M0 OKPYKHOCTH.

HabGmronenne MexaHW4YEeCKUX SIBIICHUN, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBU)KEHUUM OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

HaOnronenuie paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUABHBIX CUCTEMAaX KaK IMOJTBEPKICHUE MPUHIIMIIA OTHOCUTEIHHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIA OT €r0 MacChl U JEHCTBYIOIIEH HA HETO CHUJIBI.

HaOmronenne paBeHcTBa CUII PU B3aUMOJICUCTBUM TEII.

N3meHeHue Beca Tela Mpu yCKOPEHHOM JIBUXKCHUH.

[Iepenada umirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHUCTBUU TEll.

CoxpaHeHue UMITyJIbca TP a0COFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue uMIyJibca Npy yIpyroM B3aUMOJICUCTBUU.

HaOmro1eHre peakTUBHOTO ABUYKEHHUS.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM Ma/ICHUU.

CoxpaHeHue 3HEepruu Mpu ABUKEHHUH Tella MO JEHCTBUEM MPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

KoHcTpyupoBanue TpakTa [Jisi pa3roHa U JaJIbHEHMIIEro pPaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WA TEJIECKKH.

OmnpenencHue cpeaHeld CKOPOCTH CKONBXKEHUS OpycKa WIM JIBUKCHUS
HIapyKa 1o HaKJIOHHOW ITIOCKOCTH.

OmpenienieHue YCKOpPEHHUsT Tejda MpPU PAaBHOYCKOPEHHOM JBIDKEHHH  TI0
HAKJIOHHOU ITOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHM IIPH PABHOYCKOPEHHOM
JBU>KEHUU 0€3 HaualbHON CKOPOCTH.

[IpoBepka THMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PSJl HEYETHBIX YUCEI, TO BPEMEHA OJUHAKOBBI.

UccnenoBanue NBUXKEHUS TeJla, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTHM CUJIbBI  TPEHUSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodhPUIIEHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CHJTbI YIIPYTOCTH, BO3HUKAIOUIEH B MPYKUHE, OT
CTETeHU Ae(POopMaIii MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHHUH Tella 110
TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenue paboOThl CUJIBI  YNPYTOCTH TMpPU  NOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

Pa3znen 9. Mexann4yeckue Koj1e0aHusi M BOJIHBI.

KonebatenbHoe aBmxenne. OCHOBHBIC XapaKTEPUCTUKU KOIeOaHUM: IEpHOI,
4acToTa, aMIUIMTyAa. ['apMoHMueckue KosiebaHHUs. 3aTyxaroliue KoJjeOaHus.
Boinyxennbie konebanus. Pesonanc.

MaremaTtnueckui ¥ NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Inpu
K0J1e0aTeTbHOM JBUKCHUH.

Mexannueckue BoJiHBL. [IpoponbHble M monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: HHTEppepeHius u nudpakius. JJinHa BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnYeCKHUE BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenne m oTpakeHHE 3ByKa. | pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WH(ppasByk wu yiabTpasByk. HWcmonb3oBaHue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpayuu.

HaGmionenne koneGanuii Ten MoOj JACUCTBUEM CHUJIbI TSDKECTH M CHIIBL
YIOPYTOCTH.

HabGmronenue kosiebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGmroieHre BoIHYKICHHBIX KOJICOAaHUM M pe30HaHCa.

PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Hab6monenune narepdepenunu u Audpakiuy BOJIH Ha MOBEPXHOCTH BOIBI.

Habnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHue 4acToThl U MEPUOIa KoJIeOaHUN MaTEMAaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acToThl U MEPUOAA KOJIEOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MepUoja KoJaeOaHuil rpy3a Ha HUTU OT JJIMHBI
HUTHU.

HccnenoBanue 3aBUCHMOCTH NEpUO/Ia KoJIeOaHU Py KUHHOTO MasgTHHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TNepHoja KojieOaHWil rpys3a, MOJABEIIEHHOIO K
JIEHTE, OT MacChl Ipy3a.

OmnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpHoa KoueOaHuil Py KUHHOTO
MasTHUKA OT MacChl rpy3a U KECTKOCTH MPYKHUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaeHHUS.



Pazgen 10. D1eKTPOMATrHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEeKTpOMarHuTHele  BoiHBL  CBolicTBa
AIEKTPOMArHUTHBIX BOJH. [llkana »leKTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
ANEKTPOMArHUTHBIX BOJH JMJIsI COTOBOWM cBsi3U. Pammonokanus. Kocmuueckas
CBSI3b.

DJIeKTpOMaruuTHas mnpupoga cBera. CkopocTe cBeTa. BomHOBBIE CBOKCTBA
cBeTa: MHTEpPEpeHINI U TUPPaKIus.

Hemoncmpauyuu.

CBoiiCTBa 3JIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnwvie padbomuel u onvimol.

N3ydeHne CBOWCTB JJICKTPOMArHUTHBIX BOJIH C MOMOIIbI0O MOOWIBHOTO
TenedoHa.

[IpoBeneHre ONBITOB 1O HAOJIOACHUIO UHTEPPEPEHIINH U TUDPAKIINK CBETA.

Pa3pen 11. CBeToBbI€e SIBJIEHHS.

JlydeBass MoJienb CBeTa W TeoMETpUYecKas onThka. VICTOUHHMKM CBeETa.
[IpssimonuueiiHoe pacnpocTpanenue cBeta. 3atMenuss ConHna wu JIyHbL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH otpaxkeHus cBeta. [loctpoenue
M300pakeHuid, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3aKOH IpenomiieHus cBeTa. [loaHoe oTpaxeHue cBeTa.
Hcnonp30BaHre MOJHOTO OTPAXKEHUSI B ONITUUECKUX CBETOBOJIaX, OMTOBOJIOKOHHAS
CBS3b.

Jlunza, xonx nyuerr B nuH3e. Popmyna TOHKOM JMH3BL llocTpoeHue
U300pakeHu, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnTuyeckas cucrema
doToamnmapata, MHUKpPOCKONa M Tejeckona. [Ja3, kak onTuyeckas cucTeMa.
Bim30pyKoCTh U 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hetotona. CroxeHue
CHEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Jemoncmpayuu.

[IpssMONMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxxeHue cBeTa.

[Tomydenne n300pakeHNl B TUIOCKOM 3€pKaie.

[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xop nyuei B coOuparoleit JImH3e.

XO0J Iy4der B pacCEeUBAIOIIEH JINH3E.

[Tomyyenune n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

Mogensb riasa.



Paznoxenue 6emoro cBera B CIEKTP.

[TomyueHnue 6em0ro cBeTa NpH CI0KEHUHU CBETA Pa3HbIX LIBETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH yIJla OTPaXEHUsI CBETOBOrO Jydya OT yIJa
najeHusl.

N3yuyeHnue CBOMCTB N300paKEHUS B INIOCKOM 3€pKalie.

HccenenoBanne 3aBUCUMOCTH yTJIa IPEJIOMIIEHHSI OT yTIJIa MAJEHUsI CBETOBOTO
Jy4a Ha TPAHHULE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTNH3BI.

Onpenenenue (QOKYCHOrO pPACCTOSHUA M ONTHYECKOM CHIIBI COOMparomiei
JIMH3BI.

OMBITHI 110 Pa3NOKEHUIO OEIOT0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATUIO 1IBETa IMPEAMETOB NpPU MX HAOIIOJECHUHM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanToBbl€e IBJICHHUS.

OmneiTel Pe3epdpopna v mianerapHas mMojenb atoma. Monens atroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBaHTel. JIMHeWYaTbie CIEKTPHI.

PanunoaktuBHOCTh. ANb(a-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpauienus. [lepron nmomypacnana aroMHbIX saep. [elicTBue paaroakTUBHBIX
U3JTy4YEHHUI HA )KUBbIE OPraHU3MBbl. 3aIUTa OT PAAUOAKTUBHOIO U3ITyUYECHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprust cBsi3M aTOMHBIX sjep. CBsA3b Maccel W dHEpruu. Peakuuu cuHTe3a u
nenenus saep. Mcrounuku sHepruu CosiHIA W 3BE3A. SlnepHas »sHEpreTHka.
DKOJIOTUYECKHE MPOOIJIEMBI SAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrieKTpbl U3y4YEHHUs U MTOTJIOICHMUS.

CrexTpsl pa3IM4HbIX ra30B.

CnekTtp Boaopoa.

HabGmnronenue TpekoB B kamepe BuiibcoHa.

Pabota cuéTurika HOHU3UPYIOUINX U3ITyYEHUI.

Peructpauus u3nydeHus NpupoIHbIX MUHEPAJIOB U MIPOTYKTOB.

Jlabopamopnsie pabomel u onvimol.

HaGmrogenue CryionHbIX U IMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

HccenenoBanne TPEKOB: U3MEPEHUE SHEPIUU YACTHLBI 10 TOPMO3HOMY IYTH
(mo ororpadusm).

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOpPHUTEIBLHO-00001HAO M MOAYJIb.



[ToBTOpUTENHEHO-0000AIOIINKA MOAYJIb MIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
U 0000IIeHUsT MPEIMETHOTO  COAEpXKaHUS UM ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO TIPH U3YYEHHH BCEro Kypca (M3HKW YIIIyOJIEHHOTO YPOBHS, a
TaK)Ke JUIsl IOJrOTOBKM K OCHOBHOMY TOCY/apCTBEHHOMY 3K3aMeHY IO (U3HKE.

B nmpomecce wu3yyeHuss JaHHOTO MOAYJS pPEATIM3YIOTCS U MOJIy4aroT
JanbHeillee pa3BUTUE ydeOHble JEHCTBUA, OOecHeuMBarolue JOCTHKEHHE
NpPEeIMETHBIX ¥ METalpeJAMETHBIX pe3ylbTaToB O0ydeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: OOBSICHEHUE U ONKMCAHUE SIBJICHUI HA OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHUU, MCCIIEI0BATENIbCKUE NEHCTBUS (BbIIABH)KEHUE
TUIOTE3, MOCTAHOBKA IIEJIM M TUIAHUPOBAHUE HCCIIEIOBAHUS, aHAIU3 JIAHHBIX U
MOJTy4YE€HHE BBIBOJOB).

[IpeanoututenbHO  (OPMOIl  OCBOEHHS MOJIYJIA SABISETCS MPAKTHKYM,
nporpamma KOTOpPOro BKJIIOUYAET:

pelieHne 3ajad, OTHOCSIIMXCA K Pa3IMYHbIM pas3feliaM M TeMaM Kypca
(bU3KKHU, B TOM YKCIE 33]]a4, MHTETPUPYIOLIUX COJAEPKaHUE Pa3HbIX Pa3JIeiioB;

BBIIIOJIHEHUE JIA0OPATOPHBIX Pa0dOT U OMBITOB (BKJIIOYasi pabOThl U OMBITHI U3
nepeyHeil K paszgenaM Kypca) B YCIOBUSX CaMOCTOSITEIBHOTO IUIAHUPOBAHUS
MIPOBEJICHUSI UCCIIEI0BAHMS, BEIOOpA U OOOCHOBAHUSI METOJIa U3MEPEHUS BEJIUYUH,
COOPKHU IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJIHEHHE MPOOJIEMHBIX 3a/IaHU I MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3agaHusl MO ECTECTBEHHO-HAYYHON TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXTPEAMETHBIM COJICPKAHUEM;

paboTy Ha/ TPYMIOBBIMU WM MHAUBUIYaTbHBIMU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHueM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEILHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
POBEJICHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (Ppu3uKu yriayOiaEHHOTO ypOBHS,
BKJIIOYAIOLIEH 3aJjaHusi Pa3sHOrO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBINOJIHEHUS
JIMArHOCTUYECKON paboThl MOTYT TIOKA3bIBAaTh CTENIEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 10 (Qu3MKe, a TaKke
CBUETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU rPaMOTHOCTH.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUSA [TPOI'PAMMBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHNA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HAMPABICHO
Ha JIOCTM)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yJbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbI

B pesynbraTe n3ydeHus pU3NKA Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
y oOyuarorierocst 0yayT copMHpOBaHbI CIEAYIOIINE JUIHOCTHBIE PE3YyJIbTAThl B
YJaCTH:

e I)nampuomuueckoco eocnumanus:

MPOSIBJICHWE MHTEpPEeca K UCTOPUM M COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(bU3UYECKON HAYKH;

IIEHHOCTHOE OTHOIICHHUE K JIOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

o 2)2pasxcoancko2o u Oyxo8HO-HpPABCHIEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYKIEHUHU OOIIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOoOJIeM, CBA3aHHBIX C MPAKTHUUYECCKUM MPUMEHEHUEM JOCTHKEHUMN
bu3uKy;

OCO3HAHUE BAXXHOCTU MOPAIBbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTU
YYEHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSATHE JCTETHUYCCKUX KadecTB (DM3UUYCCKOM HAyKH: €€ TapMOHHYHOTO
MIOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

e 4)uennocmu HaAyuYHO20 NO3ZHAHUA:

OCO3HAHUE IIEHHOCTH (U3NUYECKOM HAyKU KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUpPA, OCHOBBI DPa3BUTUS TEXHOJIOTHMM, BAXHEWILIEW COCTABIIAIOLICH
KYJIbTYPBHI,

OpUEHTAlMsl B JICITEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
npeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI;

pa3BUTHE HAy4YHOUW JIOOO3HATEIHLHOCTH, WHTEpPECa K HCCIIEeN0BATEILCKON
JIeSITEIbHOCTH,

e S)popmuposanusn Kynomypul 300p06bsa U IMOUUOHATLHO20 O1A20NOAYUUA:

OCO3HAaHHWE IIEHHOCTH Oe30macHOro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TNpaBUi O€30MacHOTO TOBEJCHUS Ha
TPAHCIIOPTE, HA JOporax, C SJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHUPOBAHHOCTh HaBbIKa pedIeKCHHM, TPU3HAHUE CBOETO IIpaBa Ha
OImMOKY M TaKOTO e MpaBa y IPyroro 4ejaoBeKa;



e 6)mpyooeoco eocnumanus:

aKTUBHOE YyYacTHE B pEIICHHM MPaKTUYECKUX 3aj1ay (B pamMKax CEMbH,
oOpa3oBaTeIbHON OpraHu3aliu, ropoja, Kpas) TEXHOJIOTUYECKOW M COLUAbHOMN
HaIpPaBJICHHOCTH, TPEOYIOIINUX B TOM YUCIE U PU3NYECKUX 3HAHUIA,

HWHTEpEeC K MPAKTUUECKOMY M3YyUYEHUI0 npodeccuit, CBSI3aHHBIX C (PU3UKOIT;

o 7)IKON102UUECKO20 60CHUMAHUA:

OpUCHTAIlUsl Ha TPUMEHEHHE (U3MYECKUX 3HAHWU JUIs pelieHus 3ajad B
0o0JlaCTU  OKpYXalolllel cpelibl, IUIAHUPOBAHUSA IIOCTYNKOB M OLIEHKH HUX
BO3MOXHBIX ITOCJIEJICTBUU JIJISL OKPYKAIOLIEH CPEbI;

OCO3HAaHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus;

o 8)aoanmavuu K U3MEHAIOUWUMCA YCI0BUAM COUUATLHOU U NRPUPOOHOTL
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUW HCCIEAOBAaHUN U
MPOEKTOB (PU3MUECKON HAMIPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTHUX;

MOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€PEe3 IMPAKTUUYECKYIO
JIEATENBHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUM, YMEHHH (OopMyIUpoBaTh
U7IeH, TIOHATHS, TUTIOTE3bI O PU3HUECKUX 0OBEKTaX U SBJICHUSX;

OCO3HaHHE Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIacTH
busuky;

IUTAHUPOBAHUE CBOETO PAa3BUTHUA B TPHOOPETCHUH HOBBIX (DU3UICCKUX
3HAHM;

CTpEeMJICHHE aHAJTU3UPOBATh U BBISIBIISATH B3aUMOCBSI3U MTPUPO/IbI, 00IIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUII;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX TOCTIEACTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHMs mporpaMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydJaromierocs OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJbHBIE  Yy4eOHBIC JICHUCTBHUS,  PETYJISATUBHBIC
yHUBEpCaIbHbIC yUeOHbIE ICUCTBUS.

IMo3naBaTeibHbIE YHUBEPCAIbHbIE YUeOHbIe 1elicTBUSA
Ba3oBble Jjoruyeckue AeiicTBHA:
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKK  OOBEKTOB
(ssBIIEHUI ), KJIacCCU(PUIIMPOBATH UX;



BBISIBIISATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINUXCS K (PH3NYECKUM SIBICHHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBS3U TMPU HW3YYEHUU (PU3NYECKUX
SBJIIGHUA M TIPOILIECCOB, JIeJaTh BBIBOJBI C HCIIOJIB30BAHUEM JIETyKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYCHHWH, BBIIBUTAaTh THIOTE3BI O  B3aMMOCBI3SX
(bU3UYECKHUX BEJIMYNH;

CaMOCTOSATEIILHO BBIOMpATh CTIOCOO perieHus yuyeOHOW (pu3ndeckoit 3amaun
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUS, BHIOOP Hambosee MOIAXOISIICTO C
y4ETOM CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbckye 1eCTBUA.

WCITIOJIB30BATh BOMPOCKHI KaK MCCIIE0BATCIIbCKUN HHCTPYMEHT TTO3HAHMUS,

MIPOBOJIUTH TI0 CAMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(U3UYIECKHIN KCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE (PU3HUECKOTO SIBICHUS;

OILICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIINIO, TTOIYUCHHYIO
B XO/I€ UCCJICIOBAHMSI WJTH DKCIICPUMCHTA;

CaMOCTOSITEILHO (HOPMYIUPOBAThH OOOOIIEHUS W BBIBOABI MO PE3yJbTaTam
MPOBEIEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

MIPOTrHO3UPOBATH BO3MOXKHOE JalIbHEMIee pa3BUTHE (HHU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pa6ora c nundopmanueii:

MPUMEHSTh PA3JIMYHBIE METOJbI, HHCTPYMEHTHI M 3alPOCHI MPU TIOWCKE |
otOope nH(pOpMaIUU WU JAHHBIX C YYETOM MPEIIOKEHHONW yUeOHON (hHU3NIecKoit
3aJ1a4u;

aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (JOPM TIPEIACTABIICHHUS,

OIICHMBATh HAJNEKHOCTh HH(POPMAIMKM TIO KPUTEPHSIM, MPEIIOKECHHBIM
YUHUTENIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSATCJILHO ~ BBIOMpATh  ONTHUMANBHYIO  (GOpMY  TPEACTABIICHHUS
nHQOpPMAIIMU W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
TyuarpaMMamMu, HTHOM rpaduKoi U uX KOMOUHAITUSIMH.

KoMMyHuKaTHBHbIE YHHBePCcAJIbHbIE YUeOHbIe JeliCTBUS:

B XOJ€ OOCyXJeHHd y4eOHOro MaTepuaja, pe3yJbTaToOB JIabOPaTOPHBIX
paboT W TMPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOl TeMBbI H
BBICKa3bIBaTh WJEW, HAICJICHHbIE Ha pEIICHHEe 3aJaud U MOJAJEp:KaHue
OJaro’kej1aTeIbHOCTH OOIIEHHUS;

COIOCTABIIATH CBOM CYXKICHHS C CYXIECHUSAMH IPYTUX YYaCTHHKOB TUAJIOra,
OOHaApyXHUBaTh Pa3IUINE U CXOACTBO TO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



MyOJUYHO TIPEACTABIATh PE3yJbTAThl BBIMOJHEHHOTO (M3MYECKOTO OIBITa
(aKCIIepUMEHTa, UCCIIeI0BaHUs, TPOEKTA);

MMOHUMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW U WHJIUBHUIYTBHOM
paboOThI MPU PEIICHUH KOHKPETHON (PU3HUecKOi pOoOIeMBbI;

MPUHUMATh 1€ COBMECTHOU JIEATECILHOCTH, OPTaHU30BBIBAThH JCUCTBHUS 110
e€ JOCTHXKEHHUIO: paclpelesiTh POiu, OOCYXJaTh MPOILECChl U PE3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

BEITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTHTas KadyeCTBEHHOTO pPe3ysbTara IIo
CBOEMY HAIPaBJICHUIO W KOOPJAMHHUPYS CBOM JACHCTBHS C JAPYTUMU YICHAMH
KOMaH/IbI;

OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OONIMH TPOIYKT IO KPUTEPHSIM,
CaMOCTOATEIHLHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzamnus:

BEISIBIISITH TIPOOJIEMBI B )KM3HEHHBIX M YUCOHBIX CUTYyaIUSIX, TPEOYIOMUX IS
petieHust PU3NIECKUX 3HAHU;

OPUEHTUPOBATHCS B  PA3JIMYHBIX  MOAXOAAX  MPUHATHS  PEIICHUM
(MHAMBUIyaTIbHOE, TPUHSATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyNoi);

CaMOCTOSITEJIbHO COCTABJISITh QJITOPUTM peIIeHUs (PU3MUECKON 3ajauu Wu
IUIaH HWCCIEJOBaHUS C YYETOM HWMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh IIpeIjlaraéMble BAPUAHTHI pELICHUH;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH NHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYAaIlMU U TIpeJiarath IiaH e€ U3MEHECHUS;

OOBACHATH  MPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS)  PE3yJbTaToOB
NEeSTEeHbHOCTH, JJaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHWCJE B XOJI BBIIOJHECHHUS
(U3UYECKOr0 HCCIICIOBAaHUSI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB,
M3MEHUBIINXCS CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIKNX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

CTaBUTh C€0s1 HA MECTO JIPYroro 4esioBeKa B XOJE€ CHopa WIM JIUCKYCCHM Ha
Hay4YHYIO TeMy, TIOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYroro.

MpU3HaBaTh CBOE MPABO HA OMIMOKY MpH pelIeHUH (PU3NUECKUX 3a7ay WIHA B
YTBEPKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE YKe MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiry 00yueHus ¢ 7 kaacce npeaMeTHbIE pe3yJIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIN:



WCIIOJIB30BaTh MOHATHUS: (PU3NUECKHUE U XUMUYECKHUE SBJICHUS, HaOII0ICHUE,
DKCIIEPUMEHT, MOJIe]h, THUIOTE3a, CAUHUIBI (U3MUYECKUX BEITUYUH, aToM,
MOJIEKYJIa, arperaTHhIE€ COCTOSHUS BelecTBa (TBEPIOE, JKHUIKOE, ra3000pa3Hoe),
MEXaHUYeCKoe JBWXKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKkToOpUsi, paBHOAECHCTBYIOWAs cui, aedopmanus (ympyras, IUIacTUYECKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

YBEPEHHO pasnuyaTh sBICHUS (IudQy3usi, TEIIOBOE IBHKCHUE YACTHI]
BEILIECTBA, PABHOMEPHOE [BMXKCHUE, HEPABHOMEPHOE JIBMOKEHUE, WHEPIUs,
B3aMMOJICHCTBHUE TEJI, PABHOBECHUE TBEP/IBIX TEJ C 3aKPEIJIEHHON OChIO BpalleHUs,
nepenaya JaBieHUs TBEPIABIMU TeElaMH, XUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHKE; TUTaBaHUE TEJI, TPEBPAICHUS] MEXaHUYECKOU YHEPTUH) IO ONMKUCAHUIO UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMbBITOB, JAEMOHCTPUPYIOUIUX JAHHOE
bu3nYecKoe SIBICHHE;

pacro3HaBaTh ~ NPOSBICHHE  M3YYECHHBIX  (U3MYECKUX  SIBJICHUH B
OKpy’XarolieM Mupe (B TOM 4Yucie (pu3nueckue SIBJICHUS] B MPUPOJE: MPUMEPHI
JBWKEHHUS C PA3JIMYHBIMUA CKOPOCTSIMH B JKMBOM M HEXHUBOW MPUPOJE, NECUCTBUE
CWJI TSDKECTH, TPEHHsI, YIIPYTOCTH B TIPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUSI HA KMBOW OpraHu3M, IUIaBaHUE PbHIO, pblYard B TeJie YEJIOBEKa), MpU
TOM TEPEBOJIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJCIATH CYIECTBEHHbBIE
CBOMCTBa (MpU3HAKH) GU3UIECKUX SIBICHUM;

OMUCHIBATh HU3YyUYECHHBIC CBONCTBA TENl W (PU3NUECKUE SIBJICHUS, UCIOIL3YS
dbuznyeckre BenWYuHBI (Macca, OOBEM, IIOTHOCTh BEIIECTBA, BpPEMSs, MYyThb,
CpeIHsisi CKOpPOCTb, CHJa YNPYrOCTH, CHJIa TSDKECTH, BEC Teja, Cujia TPEHWUS,
JaBJeHUE TBEPJIOrO Teja, JaBJICHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIOLIAS CHUIIA,
MexaHuueckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUYECKas U MOTCHI[MAIbHAS SHEPTHUs ), IPU
OMMCAHUH TPABUIIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOIb3YEMbIX BEIIUYUH,
uxX O0OO3HAaueHHs U EIUHUIBI (U3UYECKUX BEIUYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIUYUHY C JIPYTUMHU BEIUYMHAMU, CTPOUTH
rpadMKu U3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;

XapaKkTepu30BaTh CBOWCTBA TeJl, (QU3MUECKHE SBJICHUS U IPOIIECCHI,
UCIIOJB3YS MpaBUjia CIOXKEHUs Cuil (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbluara (0JI0OKa), «30J10TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW HHEPruu, MpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIJIMPOBKY 3aKOHAa M 3alUChIBaTh €r0 MaTeMaTHYeCKoe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3UUYECKHE MOJEITH PEeaTbHBIX OOBEKTOB, MPOIIECCOB H
SBIICHUM, BBIJCNATh TMPU HTOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MIPOIIECCOB, SABJICHUHN, IPUMEHATh (PU3NUECKHE MOJIETN JIJIs1 OOBSICHEHUS
(bu3nYeCKUX MPOLECCOB U PEIICHUs yUeOHBIX 3a1a4;

OOBSICHATH (PU3UYECKUE SBJICHUS, POIIECCHI U CBOMCTBA TE€J, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMil MpaKkTUKO-OPHUEHTHUPOBAHHOIO XapakTepa, U peliaTh
KAUeCTBEHHbIE 3a7aud, B TOM UYHKCJIE TPEOYIOIIHE YHMCIECHHOIO OLIEHUBaHUS
XapaKTEePHbIX 3HAYCHUN (PU3MUECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJCKBaTHYIO
(bU3UYECKYIO MOJIENb, BBISBIIATH MPUUYUHHO-CIIEICTBEHHBIE CBSI3M U BBICTPAUBATh
JOTUYECKYK0 LEMOYKY PACCyk IECHHM C ONOpOM HAa H3YUYEHHBIE CBOMCTBA
bu3nUecKuX SIBICHUM, (PU3NIECKUe 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

pemath pacy€THble 3a1ayu (B 2—3 JEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢bu3nKu, BpIOMpas aIeKBaTHYIO (U3MUYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HopmyJ1, CBSI3BIBAIONUX (PU3MUECCKUE BETUYHHBI, 3aMHCHIBATh KPATKOE yCIIOBUE
U pa3BEPHYTOE pEIIEHWE 3a/aud, BBIABIATH HEJOCTAIONINE WM H30BITOUYHBIE
JaHHBIE, OOOCHOBBIBaTH BHIOOP METOJA PEIICHHS 3a/layd, HCIO0JIb30BaTh
CIIpaBOYHbBIC JaHHBIC, POBOJIUTh MAaTEMATHUYECKUE MPeoOpa3oBaHUsI U PACUETHI,
OLICHUBATh PEATUCTUYHOCThH IMOJYYEHHOTO 3HA4YCHUS (U3UYECKOW BEIUYUHBI U
OTIPEICNSITh PA3MEPHOCTh (PU3NYECKOW BEIMYUHBI, MOJTYYEHHOU TPHU pErIeHUU
3a/1auu;

pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXKHO PEHIUTh TMPH  OMOIIU
bu3HUecKuX METOJ0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHUs, B
ONMMCAHUM  HUCCJIEAOBAHMS  PAClO3HABATh  IPOBEPAEMOE  MPEIIOIOKEHUE
(rumotesy), UHTEPIPETUPOBATH MOJYUEHHBIN pPEe3yIbTaT;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WIIN (DU3UIECKUX
cBoCTB Ten (muddys3usi, TEMIOBOE pacIIMPEHUE Ta30B, SIBJICHUE WHEPIUH,
WU3MEHEHUE CKOPOCTU MPH B3aUMOJEHCTBUM TEJ, Mepe/iaya AABICHUS KUIKOCThIO
U Ta30M, MPOSBICHHUE NEUCTBUS aTMOCHEPHOTO MaBJICHHS, JECUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYIHPOBATh MPEANOI0KEHHE (TUIIOTE3Y) O BO3MOXKHBIX
pe3yibTaTax HaOIIOJEHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa o0opyoBaHus U GOPMYITUPOBATH BHIBO/IBI,

MPOBOJAUTh TPSMbIE W KOCBEHHBIE HW3MEpPEHUsS (U3NUYECKUX BEIUYUH
(paccrosiHue, IpOMEKYTOK BpEMEHH, Macca Teja, o0bEM Tena, cuiia, TeMIepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO TENd, CHJIA TPEHUSI CKOJIbXEHHS, NaBJICHUE
BO3/1yXa, BBITAJIKUBAIOLIAS CWJIa, JNEHUCTBYIOIIAs Ha IMOTPYKEHHOE B >KUAKOCTH
Ten0, KOAD@PUIMEHT TOJIE3HOrO0  JIEWCTBHS  MPOCTHIX  MEXAaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MU LHUQPPOBBIX NPUOOPOB, OOOCHOBBIBATH BHIOOP
MeToJa u3MepeHus, (PUKCUPOBATH IMOKAa3aHUsI MPUOOPOB, HAXOAUTH 3HAUECHUE
U3MEPSIEMOM BEJIMUMHBI C TIOMOIIBIO YCPEIHEHHUSI PEe3yJIbTaTOB CEPUU UBMEPEHUN U
OLICHUBATh MOTPEIIHOCTh U3MEPEHHUI;



IPOBOJNTH HECIIOXKHBIE JKCIIEPUMEHTAIbHbIC HCCIEAOBAaHUS 3aBUCUMOCTEH
¢u3nyecKux BETUYMH (3aBUCHMOCTH IMyTH PaBHOMEPHO IBMXKYLIETOCs Teiaa OT
BPEMEHM [JBUKECHHS Teja, CUJIbl TPEHHUS CKOJBXKEHUS OT CHJIbl HOPMaJIbHOI'O
JaBJICHUs, KayecTBa OOpaOOTKH IOBEPXHOCTEW TE€l1 U HE3aBUCHMOCTH CHJIbI
TPEHHUS OT IUIOMIAM COMPHUKOCHOBEHHUS TEJ, CUJIbl YNPYTOCTH OT YTHHEHHUS
NPYXUHBI, BBITAJKWBAIONMIEH CHJIBI OT 00BbEMa MOTPYKEHHON dYacTH Tela U OT
IUIOTHOCTH KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tena, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHUM IJIaBaHUS TEJ, YCIOBUI paBHOBECHS pblyara
U OJIOKOB): COBMECTHO C yuuTesneM (GOpMyJIHpOBaTh 3adadyy U THUIOTE3Y
UCCIIEIOBAHMSI, CaMOCTOSITENIbHO IUIAHUPOBATh HCCJIEI0BAHUE, CAMOCTOSATEIbHO
coOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY C WCIIOJIb30BAaHUEM HWHCTPYKIIUH,
NPEICTABIISTh MMOJYYCHHbIE 3aBUCUMOCTH (DU3HUECKUX BEJIMYUH B BUJAC TAOJHUIl U
rpauKOB, OLEHUBATh MOTPEIIHOCTH, JieJaTh BBIBOJABI IO pe3ysbTaTaM
UCCIIEIOBaHMS;

coON0aTh NpaBWia TEXHUKU Oe30macHoro Tpyaa mpu pabore cC
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHIIMIIBI ACHCTBUS MPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, cooOularoIMecs cocynabl, OapoMeTp, pblyar,
HOJIBUYKHBINA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3yUYEHHBIX NPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOM Ha WX omucaHus (B TOM
qyclie: MOAUINIHUKY, YCTPOUCTBO BOJOMPOBO/IA, TUAPABINYECKUI Tpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MNOPIIHEBONW HACOC, apeoMETp), HCHOIb3ysl 3HaHUSA O
CBOMCTBAaX (PU3MUECKUX SBJICHUH U HeoOXoauMble (QU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YUYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB IMpHU
pelIeHNH y4eOHO-IPAKTUUECKUX 3a/1ay;

MPUBOIUTH MPUMEPHI (HAXOIUTh UH(OOPMAIIHIO O IPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEJHEBHOW >KM3HM ISl OOECTICUEHUs
0e30MacHOCTH NpHU O0pallleHuH ¢ NpudOpaMu U TEXHUYECKUMHU YCTpOMCTBaMH,
COXpaHEHHUSI 3J0POBbsI U COONIOJCHUS HOPM DKOJOTHYECKOTO TIOBEJICHHUS B
OKPYIKaroIIEn Cpeae;

OCYIIECTBIATh OTOOP HCTOUYHUKOB MH(OpMALINU PUIUUECKOTO COACPKAHUS B
WuTepHeTe, camMoCTOSATENbHO (HOPMYIHpYysl TOMCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINXCA 3HAHUW W MyTEM CpPaBHEHUS pPAa3IHYHBIX HCTOYHUKOB BBLACIATH
uHbOpMaIMIO, KOTOpas  SBJISETCS NPOTUBOPEYMBOM WM  MOXKET  OBITh
HE/1I0CTOBEPHOM;



WCIIOJIB30BaTh TPU BBHIMIOJTHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYIECKOTO COAEpIKAHUSA, CIIPABOUYHBIC MaTEpPHANBI, PECYPCHI CETH
WUuTepHeT, Bianerb mnpuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, NpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKuW€ MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(OpMaIuu (HU3NUECKOro COACpPKaHUS, B TOM YHUCIE
nyOJIMYHO JIeJIaTh KPAaTKHWE COOOIIEHUSI O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU 3TOM T'PAaMOTHO MWCIIOJIb30BAaTh W3YYECHHBIM MOHSITUWHBIN
anmapar Kypca (U3UKH, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINEH;

IpU BBINOJHEHUU YYEOHBIX TPOEKTOB W HCCIEAOBAHHUMN paclpeensTh
00SI3aHHOCTU B TPYIIIE B COOTBETCTBUM C MOCTaBJICHHBIMU 3aJladyaMu, CIETUTh 3a
BBITIOJTHEHUEM IUJIaHA JICMCTBUI, aJ€KBATHO OLICHUBATh COOCTBEHHBIA BKJIAJ B
JEATENbHOCTh TPYIIBL, BBICTPAMBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
YUYUTBIBAsE MHEHUE OKPYKAIOLIUX.

K koHuy oOydeHus ¢ 8 knacce npenMETHbIE PE3yJIbTaTbl HAa YriayOJE€HHOM
YPOBHE JI0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YYaIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS (Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KCHHE
aTOMOB M MOJIEKYJI, arperaTHbl€ COCTOSIHUS BEIIECTBA, KPUCTAIMYECKHE MU
amop(HbIE Te€Na, HACBIIIEHHBIA W HEHACHIIIEHHBIA Map, CIOCOObl W3MEHEHUS
BHYTPEHHEW DSHEPIrUH, OJJIEMEHTApPHBIA JJIIEKTPUYECKUM 3apsji, IPOBOJIHUKH,
MOJIYTIPOBOJHUKH, JTUANEKTPUKHU, HCTOYHUKH MTOCTOSSHHOTO TOKA, 3JIEKTPUUECKOE U
MarHUTHOE MOJIsl, ONTHYECKas CHCTEMa) M CUMBOJIMYECKHH $3bIK (DU3UKUA TNpU
pelIeHn YU4eOHBIX U IPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3linyaTh SBJICHUA (TEIJIOBOE pacCUIMpEeHHE (CKaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBAHME, KANWJUIPHBIE SIBJICHUSA,
UCTHIapeHue, KOHJEHCAlus, IUIaBJI€HUE, KPUCTAIM3alMs, KHUIIEHHE, CIOCOObI
Teruionepeaaun (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3IyUEHNE), TEIUIOBbIE MOTEPH,
AIIEKTpU3aLUsl TE€J, B3aUMOJECHCTBUE 3aps/iOB, ACHCTBUS 3JIEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECICTBUE MarHUTOB, AEHCTBUE MATHUTHOTO TOJIS Ha
IIPOBOJHUK C TOKOM) IO OMNMCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (DU3UUECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBIIEHWE  W3YUYEHHBIX  (UBMYECKHX  SBJICHHH B
OKpy»KaromeM wmupe (B TOM uHciae (PU3NYECKUE SBICHHUS B IPUPOAE:
NOBEPXHOCTHBIE M KalWUISIPHBIE SIBJICHUS B MPUPOAE, KPUCTALIBI B MPUPO/E,
uznyuyenue CoiHia, 3aMep3aHue BOJIOEMOB, MOpCKHe OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTpUYECKUE SIBJIEHUS B aTrMocdepe, 3IEKTPUUYECTBO
YKUBBIX OPraHW3MOB, MarHUTHOE MOJe 3eMJIH, Ipeild MOII0COB, POJIb MATHUTHOTO
noyigs Ui KU3HM Ha 3emiie, TMOJSIPHOE CHUSHUE), MpPU 3TOM MEPEBOJIUTH



IPAKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJIEHATh CYILIECTBEHHBIE CBOICTBa
(mpu3HaKu) HU3HUECKUX SIBICHUN;

OINKCHIBaTh HU3YUYEHHbIE CBOMCTBA Tel U (PU3UUYECKUE SIBJICHMS, UCIOJIb3YS
dbu3nuecknue BeIWYUHBI (TemIeparypa, BHYTPEHHSISI DHEpPrusi, KOJHUYECTBO
TEIJIOThI, paboTa rasa, yJenbHas TEIJIOEMKOCTh BEIIECTBA, YJElbHas TEIJIOTa
IUTaBJICHUS, yJelbHas TEIUIoTa NmapooOpa3oBaHMs, yJEIbHas TEIUIOTa CropaHus
TOIUIMBA, KOA(DPUIIMEHT MOJE3HOTO AECUCTBUS TEIJIOBOM MAalllMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AYyXa, DJJIEKTPUYECKHA 3apsiji, CHUjJa TOKa, DSJIEKTPUYECKOE
HaIpsDKEHUE, COINPOTHUBIIEHUE NpoBOAHMKA, DJ[C B LeNM NOCTOSHHOIO TOKA,
AIIEKTPUUECKOE YJAEIbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa W MOIIHOCTH
AIIEKTPUUECKOTO TOKA), MPX OMUCAHUU NPABUIBHO TPAKTOBATH (PU3UYECKHUIN CMBICI
UCTIOJB3YEMBIX BEIUYMH, MX OOO3HAUEHUS MU EAWHULBI (DU3HUECKUX BEINYHH,
HaXoAUThb (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEJIUYHUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH TpadUKU U3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJN, (PU3MYECKHE SBJICHHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEIIECTBA, ypaBHEHUE TEIUIOBOro OaylaHca, 3aKOH COXPAHEHUS 3JEKTPHUUECKOIo
3apsiaa, 3akoH KyloHa, NMpUHLMNO CyNEpHO3ULUU SJIEKTPUUECKUX TOJIEH, 3aKOH
Owma muia yyactka uenu, npasuia Kupxroga, 3axkon Oma Juis OJHON 11enH, 3aKOH
JIxoynsa-JIeHna, 3aKOH COXpAaHEHUs SHEPrUU, NPU 3TOM pa3IUYaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTbIE (PU3UYECKHE MOJEIU pealbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUW, BBIJCIATh IIPU ITOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
O00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHATh (HU3MUECKUE MOJCIHU [l 00BICHEHHUS
(bu3HYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a]1a4;

OOBSICHATH (PU3NUECKHUE SIBICHHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CUTyallMil MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KayeCTBEHHbIE 3a/ladyd, B TOM 4YHCIEe TpeOyIOUIMe YHMCICHHOTO OLIEHUBaHUs
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IIPU ATOM BHIOUpATH aJIEKBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATH MPUYUHHO-CIIEICTBEHHBIE CBSA3M U BBICTPAaUBATh
JIOTUYECKYIO ILIEMOYKY pacCyKJACHUM C OIIOPpOM Ha U3YyYEHHBIE CBOMCTBA
buznyeckux aBiIeHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pellaTh pacu€THbIe 3ajayu (C Oomnopol Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BBIOMpas aJeKBaTHYIO (PU3UYECKYIO MOJIEINb, C
UCIIOJIb30BAaHUEM 3aKOHOB U (OpPMYyJ, CBA3BIBAIOUIUX (PU3MUECKHE BEIUYMHBI,
3alMCBIBATh KPATKOE YCJIOBUE M Ppa3BEPHYTOE pEIICHUE 3a/layd, BBISBISAThH
HEJOCTAIOIINE WM U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOJa PeIIeHUs
3a1a4i, HCMOJIb30BaTh CIIPABOYHbIC JAHHbIC, IPUMEHITh METOAbl AHAIN3A
pa3MepHOCTEN, UCIOIb30BaTh I'papruecKkrue METOAbl PELICHUs 3a/1ay, MPOBOAUTH



MaTeMaTUYeCKue MpeoOpa3oBaHUsl W pacy€Thl, OLEHUBATh PEATUCTHYHOCTH
NOJyYEHHOTO 3HA4eHUs (U3MUECKONH BEIMUYMHBI U ONPEIENATh Pa3MEpPHOCTh
¢u3ryecKoil BETUYHUHBI, TOTYYCHHON NPU PEILIEHUH 331a4U;

pacrno3HaBaTh MpPOOJEMBbl, KOTOPbIE MOXHO PpELIMTh MpPU [OMOUIH
(bu3MYeCKMX METOJ0B, M MpeajaraTb OPUEHTUPOBOYHBIM CHOCOO pelIeHUs, B
ONIMCAHWM  HCCICAOBAHMS  PACIO3HABATh  IIPOBEPAEMOE  MPEIIOJIOKCHUE
(runoTesy), MHTEPIPETUPOBATH MOIYUYEHHBIN pE3yibTarT;

IPOBOJIUTD OTBITHI MO HAOMIONCHUIO (PU3MUECKHUX SIBJICHUM WM (PU3UIECKHUX
CBOMCTB TeN (KallWJUISIPHBIE SIBJICHUS, 3aBUCHMOCTbH JABJEHUS BO3JyXa OT €ro
o0béMa M TemmepaTypbl, CKOPOCTH IIpolLlecca OCThIBaHUS (HarpeBaHus) IpH
U3IYyYEHUU OT IBE€Ta M3JIydarollel (IOTJIOLIAOUIE) MOBEPXHOCTH, CKOPOCTh
WCIIAPEHHsI BOJABI OT TEMIIEPATYpPbl JKUIKOCTH M IUIOMIAAU €€ IOBEPXHOCTH,
NIEKTpU3aLUs Tel U B3aUMOJECUCTBUE JIEKTPUUYECKUX 3apsioB, B3aUMOJECUCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJIM3AlMsl MAarHUTHBIX I10JIEH MOCTOSIHHBIX MAarHUTOB,
JEMCTBUS MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM, CBOWMCTBA JJIEKTPOMATHMTA,
CBOMCTBA JJIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (hOPMYJIMpPOBAaTh IMPOBEPSIEMOE
npeanoyiokeHue  (TUIOTe3y) O  BO3MOXHBIX — pe3ysibTaTaX  HaOJIOJCHUH,
CaMOCTOSITENILHO cOOMpaTh yYCTaHOBKY M3 HM30bITOYHOro Habopa oOopyaoBaHus,
OIKCHIBATh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJIBL;

OPOBOAUTH TMpPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUECKUX BEJIUYUH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHUJIa TOKa, HaIpPSKEHUE,
yAeIbHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBIICHHE IPOBOJHUKA, padoTa H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCMOJIb30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEPEHHUs, (UKCUPOBATh IOKA3aHUS
npuOOPOB, HAXOAUTh 3HAYEHHUE MU3MEPSEMON BEJIMUYMHBI C TOMOIIBIO YCPEIHEHUS
PE3yJbTAaTOB CEPUM U3MEPEHHUM U OLICHUBATH MOTPEIHOCTh U3MEPEHU;

IPOBOJIUTH AKCIIEPUMEHTAJIbHbIE MCCIIECOBAHUS 3aBUCHUMOCTEH (PU3NUYECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT e€ro o0béMa M HarpeBaHUs WU
OXJIQXJICHHUS, UCCIIEAOBAHME SIBJICHUS TEIUIOOOMEHA IIPU CMEIIMBAHUH XOJIOJHOMN U
rops;de BOJBI, 3aBUCUMOCTH CONPOTHUBIICHUS MNPOBOJHHKA OT €ro JJIMHBI,
IUIOIIAA  TIONEPEYHOTO CEYEHHUs W YAEIbHOTO CONPOTHBIIEHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IPOTEKAIOLIETO Yepe3 IMPOBOJHHUK, OT HAIPSKEHUS Ha
IIPOBOJHUKE, UCCIEAOBAHUE ITOCIEAOBATEIBHOIO U MAPAIIEIBHOIO COECIVHEHUN
IPOBOJHUKOB): COBMECTHO C YuHTeleM (QOpMYJIUpOBaTh 3aJadyy U TUIOTE3Y
WCCIICIOBAHUsI, CAMOCTOSITENIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAaMOCTOSITEIIBHO
coOupaTh HKCIEPUMEHTAJbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTABISTh MMOJYYSHHbIE 3aBUCUMOCTH (DU3HUECKUX BEJIMYUH B BUJAE TAOJIUL U
rpauKoOB, OLEHUBATh MOTPEIIHOCTH, JIeNaTh BBIBOJABI [0 pe3yJbTaTraM
UCCIICIOBAHMS,



cobOmoaTh mpaBuia Oe30MacHOro Tpyaa Ipu pabore C J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX IMPOIECCOB C OMOPOM Ha MX OmMHCaHUs (B TOM
Yuclie: CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUMK DJIEKTPUUYECKON 3HEPIHH, AIEKTPOOCBETUTENbHBIE IPHOOPHI,
HarpeBaTesibHbIE  3JEKTPOnpuOOpbl  (MPUMEpPHI), MPEJOXpPAHUTENH U HX
OpUMEHEHUE B OBITYy W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, 3JEKTPOJBUraTeNb IOCTOSIHHOIO TOKA), WUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHHUM, HEOOXOAUMble (PU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA UM H3MEPHUTENIbHbBIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEpMOMETP,
TEPMOC,  TICUXPOMETpP, TUTPOMETpP, JIBUraTeilb BHYTPEHHEr0  CropaHus,
AJIIEKTPOCKOI,  PEOCTaT), COCTaBJIATh CXEMbl DJJIEKTPUYECKHX Ienel ¢
NOCJIEIOBATENbHBIM W NapaJJICNbHBIM COEAMHEHHEM 3JIEMEHTOB, pasjinyas
YCIIOBHBIE O0O3HAUEHUS AJIIEMEHTOB AJIEKTPUYECKUX ILIETIeH, NCIOJIb30BATh CXEMBI
U CXEMaTHUYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX TPOILIECCOB MPU PEIICHUU y4eOHO-IIPAKTUUYECKUX
3aj1a4;

NPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O TPUMEPAX) MPAKTHUECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B TMOBCEJHEBHOW >KM3HM ISl OOECTCUeHUs
0e30macHOCTH TIPU OOpallleHuH C MPUOOpaMH W TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJIIOJCHHS HOPM DKOJOTUYECKOrO TOBEACHHS B
OKPYIKaIOIIEU CPELE;

OCYIIECTBIATH MOUCK UH(pOpManmu Gusznydeckoro conepxkanus B UnTepHere,
CaMOCTOSITENILHO (POPMYJIMpPYST TOUCKOBBIM 3ampoc, Ha OCHOBE MMEIOIIHUXCS
3HAHUA M CPABHEHUS JIONOJHUTEJIbHBIX HCTOYHUKOB BBIACNATH HH(OPMALIHUIO,
KOTOpas SABJISIETCS] MPOTUBOPEUNBON MM MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh NPH BBINOJTHEHUM YUYEOHBIX 3aJaHUN HAy4YHO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MaTEpHalbl, PECYpPChl CETU
WuTepuer, BmameTs npuéMaMu KOHCIEKTHPOBAHMUSA TEKCTa, MPeoOpa3oBaHuUs
nH(pOpMaIu U3 OHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHbIE NHUCHBMEHHBIE M KpaTKUWE YCTHBIE COOOIIECHHS,
000011as nHGOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOIO COAEpkKaHUs, B
TOM  4uciae  MOyOJIMYHO  MOPEICTaBIATh  Pe3yabTaTbl  NPOEKTHOM  WIH
MCCJIEI0BATEIBCKON NEATENBHOCTH, IIPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3y4YCHHBIN
NOHATUHHBIM ~ anmapar  Kypca  (U3UKH,  CONPOBOXKIATh  BBICTYIUICHHE
MPE3CHTALIUEN;



MIPU BBIMOJIHEHUU YUEOHBIX MPOEKTOB U UCCIEAOBAaHUN (DU3NUECKUX MPOIECCOB
pacnpenensiTh OOS3aHHOCTH B TPYIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMy, CJIEAUThH 3a BBIIOJHEHUEM IUIaHA JIEUCTBUM U KOPPEKTUPOBATH €rO,
aJIcKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B  JEATEIBHOCTh TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, TMPOSBISII TOTOBHOCTH
paspeiiatb KOH(MIUKTHI.

K xoHiy oOyueHuss ¢ 9 knacce TnpeiMETHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIA:

UCII0JIb30BAaTh MOHATHUSA (CHCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
JIBUKEHUSI, HEBECOMOCTb U IEPErpy3KH, LEHTP TSHKECTH, MEXAHUYECKHUE BOJIHBI,
3BYK, HMH(pa3ByK U YyJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3y4YeHHe, IIKajla JIEKTPOMAarHUTHBIX BOJIH, HCTOUHUKU CBETa, OJIM30PYKOCTh U
JAbHO30PKOCTh, CHEKTPhl MCIyCKaHUsl M MOTJolleHus, anbda-, 6eta- u ramma-
U3ITy4YEHHMsI, U30TOIbI, SIACpHAas U TEPMOSJAEPHAsl SHEPreTUKa) U CUMBOJUYECKUN
S3bIK (DU3UKYU TPU PEIICHUH YUEOHBIX U MPAKTHYECKUX 33/1a4;

YBEPEHHO  pa3iauyarbh  sBJICHHA (PaBHOMEPHOE M  HEPaBHOMEPHOE
OpSIMOJIMHEMHOE JIBI)KEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBH)KEHUE,
CBOOO/IHOE MAaJ€HUE TeJ, JBHKEHUE II0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kosie0aTesIbHOE  JIBIKEHHE (FapMOHHMYECKHE, 3aTyXalolllue, BbIHYKJICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE JBMXKEHHME (PACIpPOCTPaHEHHE U OTPaKEHUE
3ByKa, uHTEepdepeHus U qudpakius BOIH), TPSIMOJMHEHHOE paCIpOCTPaHEHUE,
OTpaXEHHE M IMIPEIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTpPaXKEHHE CBETA,
pasnoxeHue OeNoro cBeTa B CHEKTP U CIOKEHUE CIEKTPAIbHBIX IIBETOB,
€CTECTBEHHAsl  pAJUOAKTUBHOCTb, BO3HMKHOBEHUE JIMHEHYATOro  CHEKTpa
U3y4YeHUs]) 10 ONHUCAHMIO UX XapaKTepHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh  MPOSIBIIEHUE  W3YYEHHBIX  (UBMYECKHX  SBJICHHH B
OKpY KaroleM MHUpe (B TOM yucie (PU3MYECKUE SBICHHS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABMKEHUE IIaHET COJHEYHOW CHCTEMBI, PEAKTUBHOE JIBH)KEHHE >KMBBIX
OpPTraHH3MOB, BOCIIPUSITHE 3BYKOB KHBOTHBIMH, 3E€MJIETPACEHUE, CEHCMUYECKHUE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOAE, OMOJOTNYECKOe
NEUCTBUE BUAUMOIO, YJIbTPA(PHOJIETOBOTO W PEHTTEHOBCKOIO HW3IYyYEHHH,
€CTECTBEHHBIM paJMOaKTUBHBIA (OH, KOCMUYECKHE JIy4H, pPaTUOAKTUBHOE
U3JIyYEHHE MPUPOJHBIX MHUHEPAIOB JEWCTBHE PAJMOAKTUBHBIX H3JIyYEHUI Ha
OpPTraHH3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTh MPAKTHUECKYIO 3aady B y4eOHYIO,
BBIJIETISTH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHUN;

OMKCHIBATh WM3YUYEHHBIE CBOMCTBA Tell M (PU3UYECKHUE SIBJICHUS, MCIOJIb3YS
(¢u3nueckue BENMYMHBI (CpeHSi W MIHOBEHHAas CKOPOCTh Tela IMpHU



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHE, MepeMEUIeHUE MpU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBMDKEHMH,  yIJIOBas  CKOPOCTh,  LIEHTPOCTPEMHUTEIBHOE
YCKOpEHUE, CHJIa TPEHHUsI, CUJia YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOHOTO
NaJIeHUs, BEC TeJa, LIEHTP TSKECTU TBEPJOTO Teja, UMITYJIbC TEJa, UMITYJIbC CUJIB,
MOMEHT CHJIbl, MEXaHUYECKasi pad0Ta U MOLIHOCTb, IOTEHIIMAJIbHAS YHEPTUsl Tena,
MOJHSTOrO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS YHEPTUS CHKATOUN MPYKUHBL,
KMHETHYECKasi JHeprusi, MOoJIHAasg MEXaHWYecKas DSHeprusi, Mepuoj] M YacTroTa
KoJie0aHuil, MeproJ MAaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, IOKAa3aTellb IPEIOMIIEHUS
Cpelbl), IMpU ONMCAHUM MPABUIBHO  TPAKTOBaTh  (PU3MYECKUI  CMBICI
UCIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IWHULBI (PU3NYECKUX BEJIHYHUH,
HaXOAUTh (YOPMYJIBI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;

XapaKkTepu3oBaTb CBOICTBa Tel, (U3NYECKUE SIBICHHUS M IPOLIECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHPHOI'O TSITOTEHUS, MPUHLMUII
CYNEpIO3ULIMA CWJI, NPUHLMI OTHOCUTEIbHOCTH ['anmuies, 3akoHbsl HbroTOHA,
3aKOH COXPAaHEHUs HMMIIYJIbCa, TEOPEMY O KMHETHYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHymu, 3aKOHBI OTpakeHHs U MPEIOMIICHHs CBeTa, (OpMYIly TOHKOU
JIMH3bI, TUIAHETAPHYIO MOJENIb ATOMA, HYKJIOHHYIO MOJIEJb AaTOMHOTO SIApa, 3aKOHBI
COXpPaHEHUs 3apsJI0BOT0 U MAaCCOBOTO YHCEN IMPHU AJIEPHBIX PEAKIUIX, P ITOM
pa3ianyaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €T0 MAaTEMATUYECKOE BHIPAIKEHUE;

CTPOUTH (PU3MYECKHE MOJAEIU PEaTbHBIX OOBEKTOB, MPOLIECCOB M SIBICHUH,
BBIICISITH TPU 3TOM CYUIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUN, MPUMEHATh (QUINYECKUE MOJEIM s OOBSCHEHUS
(bu3HYECKUX MPOILIECCOB U PEICHUS YUEeOHBIX 3a/1a4;

OOBSCHATH (PU3UUYECKHUE SIBICHUS, TMPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CUTyallMil MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HcJe TpeOylole YHUCICHHOIO OLEHUBAHUS
XapaKTepHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, MIPU ATOM BHIOMpATH aJIEKBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATH MPUYUHHO-CIIEICTBEHHBIE CBSA3M U BBICTPAaUBATh
JIOTUYECKYIO UENOYKY pPACCyX IAEHUH M3 2—3 IIaroB ¢ ONOpOl Ha W3y4YEHHbIE
CBOMCTBA (DU3MUECKUX SIBICHUMN, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pellaTh pacyETHBIE 3aJjaud 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJIENlb, C HCIIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHWE 33Jaud, BBISBIATh HENOCTAIOIIUME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJa peUIeHWs 3aJadd, HCIO0JIb30BaTh
CIPAaBOYHBIE JAHHBIE, IPUMEHATh METOJIbl aHAIU3a Pa3MEPHOCTEH, UCIOIb30BaTh
rpajuueckue  METOAbl  pElIeHUs  3aJady, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpazoBaHus U pacy€Thl, OIEHUBATh PEATMCTUIHOCTh TOJYyUYEHHOTO 3HAUYCHUS
(bU3NYeCKO BEIWYUHBI U OMNPENEIATh Pa3MEPHOCTh (PU3NYECKON BEITUYHHBI,
MOJIYYCHHOM MPH PEIICHUH 3a/1a4u;

pacro3HaBath NIPOOJEMBI, KOTOPhIE MOKHO pEHIUTh TMPU  [OMOIIU
(Gu3NYECKUX METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHUs, B
ONMCAaHUU  WCCIENOBAHHUS  pPACIO3HABAaTh  IMPOBEPSEMOE  MPEANOJIOKEHUE
(rumoTe3y), OIIEHWBATh TPABWIBHOCTh TMOPSAIKAa TPOBEACHUS HCCICIOBAHUS,
UHTEPIIPETUPOBATDH MOTYUCHHBIN PE3yIbTaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WIH (DU3UIECKUX
CBOMCTB TeJ (M3yueHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpAaHEHHs YHEPTUH,
3aKOHA COXPAHEHHUS HMITYJIbCa, JEHCTBHE 3aKOHa bepHyIM M BO3HUKHOBEHHE
NOIBEMHOM CHJIBI KpbUIA, 3aBUCHMOCTh IMEpHOJa KOJEOAHUN MPYKHUHHOTO
MasTHHKa OT MAacChl Tpy3a M KECTKOCTU TPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbl MaJIbIX KOJEOaHWi, MNPSAMOJIMHEHHOE pacrnpoCTpaHEHUE CBETa,
pasiokeHue OeNoro cBeTa B CHEKTP, U3YUCHHE CBONCTB M300paKEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHUs MpeaMeTa B coOuparoniel JIMH3e, HaOI0AeHue
CIUIOITHBIX M JIMHEHYATHIX CIIEKTPOB M3Iy4YeHHS): (opMyIHpoBaTh MpOBEpsSeMOe
npeanojaokeHue (TUmoTe3y) O  BO3MOXHBIX — pe3ysbTaTax  HaOJIOJECHUH,
CaMOCTOATEILHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpyIoBaHUS,
OIMCHIBATH XOJ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

IPOBOJNTH TPU HEOOXOIMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH, Ompeaemnss
CpeqHee 3HAUCHHE M3MEPAEMON BEIMYMHBI M ONPEAENsis IOTPEIIHOCTb
pEe3yIbTaTOB TPSIMBIX H3MEPEHHM, OOOCHOBBIBATH BBIOOP CrHoco0a W3MEpPEHUS
(M3MepUTEIbHOTO PHOOpa);

MIPOBOIUTH KOCBEHHBIC U3MEPEHUST PU3NIECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella NMPHU PAaBHOYCKOPEHHOM JBMKCHHH, YCKOPEHHE CBOOOIHOTO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT  TPEHUS  CKOJBKCHUS,
MeXaHHueckas paboTa M  MOIIHOCTh, dYacToTa H TMEpUoJ  KojeOaHui
MaTEeMaTHYeCKOTO W TNPYXXUHHOTO  MAasTHUKOB, (DOKycHOE  paccTosHuE
coOuparomiell JIUMH3bI W €€ ONTUYecKas CHila, pPaJAHOaKTUBHBIM (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METOJa HW3MEpEHUs, IUIAHUPOBATh H3MEPEHHS, CaMOCTOATEIHHO COOHMpaTh
OKCIIEPUMEHTAJIbHYI0  YCTAHOBKY, BBIYMCISTh  3HAYE€HWE  BEJIMYUMHBI U
aHAJIM3UPOBATh IOJYUYEHHBIE PE3YJbTAThl, OLEHUBAS IMOTPEUIHOCTh PE3YJIhTAaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJNUTH IKCIEPUMEHTAIbHBIE UCCIIEOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX
BEIUYMH (3aBHCHUMOCTh IIyTH OT BPEMEHHU IMPHU PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUSI OT CHIIBI
HOPMAJIBHOTO JaBIICHHUS, MEpUOJa KOJIeOaHW MaTeMaTHYeCKOro MasTHUKa OT



JUIMHBl HUTH, OINPEJECICHHE YCKOPEHHUs CBOOOJHOIO MaJeHUsl, HUCCIEeI0BaHUE
VU3MEHEHMS BEJIMYMHBI M HAINpPABICHUS MHIAYKIMOHHOTO TOKA, 3aBUCUMOCTH yIJa
OTpaXEHUsl CBE€Ta OT yria NaJeHUs, yria NIpeJIOMIEHUS OT YyIya MaJeHHs
CBETOBOI'O Jy4a, MCCIEJIOBAaHUE TPEKOB: M3MEPEHHE HHEPrUM YaCTULBI 10
TopMO3HOMY MyTH (110 oTorpadusim)): COBMECTHO C yuHUTeIeM (POpMyTUpOBATH
3aJla4y U TUIIOTE3y MCCIEIOBAaHUsA, CAMOCTOSTENBHO IJIAHUPOBATh HCCIIEJOBAHUE,
CaMOCTOAATETILHO  COOMpAaTh JKCIEPUMEHTANIbHYIO0 YCTAHOBKY, MPEACTABISTH
MOJTyYEHHBIE 3aBHUCHUMOCTH (PU3WYECKUX BEIUYMH B BHJE TaOIHIl U TpaduKOB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BEIBOBI IO PE3yJIbTaTaM UCCIIEI0BaHMS;

coOmoaTh mpaBuia 0€30MacHOro Tpynaa Npu padore ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTEpPHU30BaTh MPUHLMUIIBI IEUCTBHUS U3YYEHHBIX TPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IMPOLECCOB C ONOPOM Ha MX OMHCaHUS (B TOM
qucie: CHUAOMETpP, JaTUMKU IOJIOKEHHS, PAcCTOSHUS U YCKOPEHMs, pakera,
9XO0JO0T, OYKH, MEpPUCKOIN, (oToammapar, MHUKPOCKOI, TEJIECKOM, ONTHYECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O
CBOMCTBAxX (PM3MUECKUX SIBJICHUN M HEOOXOIuMble (pu3MUecKre 3aKOHOMEPHOCTH,
UCIIOJb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB IMpHU
pelIeHNN Y4YeOHO-NPAKTUYECKUX 3a]ay, ONTHYECKHE CXEMbl JUIsl MOCTPOCHHUS
M300paXeHU B TNIOCKOM 3€pKajie ¥ COOUpaloIei JIMH3E;

IPUBOJUTH NPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPAX) MPAKTHYECKOTO
UCIIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEJHEBHOW JKM3HM JUIsl OOecredeHus
Oe3omacHoCcTH NpU OOpalleHuu ¢ npudopaMu M TEXHMUYECKHMHU YCTPOWCTBaMH,
COXpaHEHHUs! 370pOBbS U COOJIIOACHHS HOPM DKOJOTMYECKOrO TOBEACHHS B
OKPYXaroUIEn Cpeie;

OCYIIECTBIIAThH MOUCK UH(pOpManuu puznyeckoro cojepxkanus B UHTepHere,
CaMOCTOSITENILHO (OPMYJIUPYSI TIOUCKOBBIIM 3arpoc, HaXOIUTh ITyTH OINpeaAeIeHUs
JIOCTOBEPHOCTH MOJYyYeHHOM HWHGOpMAIMM Ha OCHOBE HUMEIOIIMXCS 3HAHUW U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIOJIb30BaTh NPHU BBINMOTHEHUU YUYEOHBIX 33JaHUl HAy4YHO-TOMYJISIPHYIO
auTepaTypy (pu3mMUeckoro coaepikaHus, CIPaBOYHBIE MaTepUajbl, PECYPChl CETH
WuTepHer, BnaxeTs npu€MaMHU KOHCIEKTHPOBAHMUS TEKCTa, MNpPeoOpa3oBaHuUs
uH(pOpMaIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UH(pOpMAMU U3 HECKOJIBKUX HMCTOYHHMKOB (PU3MYECKOrO COJAEpXkKAaHUs, ITyOIMYHO
IIPEICTABIIATH PE3YJIbTaThl NPOEKTHOM MJIN UCCIIEI0BATENbCKON AEATENbHOCTH PU
TOM TPAaMOTHO MCIMOJb30BaTh W3YUYEHHBIM MOHATUHHBIM ammapar H3y4aeMoro



paznena (U3MKM M CONPOBOXKAATh BBICTYIUIGHHE Mpe3eHTaled ¢ Yy4EToM
OCOOEHHOCTEN ayITUTOPUU CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (undposBbie)
Ne i/m Konrpoabnusie IIpakTuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoTsbI padoTsbI
pecypcehbl
Pasneu 1. ®usnka u e€ posib B IO3HAHUM OKPY’KAIOLIEro MHUpa
1.1 ®dusnka — HayKa 0 IPHUPOJIE 2
1.2 du3nYecKre BeTUYNHBI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO MO3HAHUS 2
Uroro mo pazneny 8
Pazjen 2. [lepBoHayaibHbIe CBeJAeHUS 0 CTPOCHHHU BelleCTBa
2.1 Crpoenue BemiecTBa 2 1
59 JIBI>KeHUEe 1 B3aUMOJICHCTBUE YaCTHII 4 5
' BEIECTBA
2.3 ArperaTHble COCTOSIHMSI BELLIECTBA 1
Utoro mo pazneny 7
Paznen 3. /IBukeHune U B3auMo/ieiicTBHE Tel
3.1 MexaHnueckoe NBUKEHUE 10
3.2 Wueprus, macca, TNIOTHOCTh 9
3.3 Cwuta. Bunpl cui 15 1
Hroro o pasneny 34
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 5 2




TCJIaMU, XKUAKOCTAMU U Ira3daMu

4.2 JlaByieHME KUIKOCTH
4.3 ATMOC(epHOE TaBICHHE 1
44 I[GI‘/'ICTBIfI.e SKMJIKOCTH Y raza Ha 12 3
NOrpY>KEHHOE B HUX TEJIO

Hroro o pasneny 28

Pa3nea 5. PaGora n MOIIHOCTH. JHeprus
5.1 Pabora 1 MOIITHOCTE 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHndeckast SHePTr s

Hroro no pazaeny 19

Pasnea 6. [loBTopuTe1bH0-000011a10 1M MOAYJIb
6.1 [ToBTOpHUTENBHO-0000IIAOIITIIT MOTYITH 6

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23



8 KUIACC

KounuectBo yacos JIEKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne i/m P Konrpoabusie IIpakTHyeckue (uhp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchbl
Paznen 1. TenioBble siBaeHus
1.1 Ctpoenue u cBOIiCTBa BelIecTBa 6
1.2 TenuoBble poLecChl 33 1 6.5
Hroro mo pazneny 39
Pa3nen 2. DjieKTpuYecKHe U MATHUTHBIE SIBJIE€HHSA
51 DNEeKTPUYECKUE 3apsiibl. 3apsHKEHHBIC Tella 9 1
' U X B3aUMOJICHCTBUS
2.2 [TocTOSIHHBII AIIEKTPUYECKUI TOK 31 10
2.3 MarHuTHbI€ SIBJICHUS 11 4
2.4 DneKTpOMarHuTHasi MHAYKIIUS 7 1
Utoro no pazneny 58
Paznea 3. [loBTopuTe1bHO-000011aK0 1M I MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAFOIINI MOTYIIb 5
Uroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5



9 KUIIACC

KounuectBo yacos JIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne i/m Konrpoabusie IIpakTHyeckue
NPorpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3znen 1. Mexanuveckue siBJIeHUSA
MexaHu4ecKoe ABUKEHUE U CTIOCOOBI €T0
11 30 1 4
OTHCaHUs
1.2 BsaumoneiictBue Ten 18
1.3 3aKOHBI COXPAHECHHS 15 1 2
Hroro mo pazneny 63
Pazgen 2. Mexann4yeckue K0Je0aHUA U BOJIHBI
2.1 Mexannyeckue KoJieOaHus 8 3.5
2.2 MexaHnueckue BOJIHBL. 3BYK 10 3

Hroro no pazaeny 18

Pazjen 3. DiieKTpOMArHUTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE 1O0JIE U

3.1 6

AJIEKTPOMAarHUTHbIE BOJIHbI
Hroro no paszneny 6

Pa3nen 4. CBeToBbI€ IBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA

4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI

4.3 Pa3noxxenue 6emoro cBeta B CIIEKTP



Uroro mo pasneny 16

Pa3zgen 5. KBaHTOBEIE AIBJICHUSA

5.1 Hcnyckanue u moryiomnieHue cBeTa aroMoM 4 1
5.2 CrtpoeHue aTOMHOTO siipa
5.3 SnepHble peakun 7 1

Hroro no paszneny 16

Pasnea 6. [loBTopuTe1bH0-00001a10 1M MOAYJIb

MexaHu4decKue SBICHUS (HOBTOpI/ITeJ'IBHO'

6.1 . 6 3
00001Ia0THI MOJTYJIB)

6.2 TemuoBsle siBJICHUS (IIOBTOPUTEIIBHO- 3
0000 MOJTYJIb)

6.3 DNEKTPOMArHUTHEIC SIBJIICHUS 3 1
(TOBTOPHUTENHHO-0000ITAONTHN MOTYJIh)

6.4 CBetoBbIe sBIIEHUS (TTOBTOPUTEITHHO- 1 1
00001IarOIIHIf MOTYITh)

6.5 [ToBTOpPUTENHEHO-0000IIAIOIINUN MOTYITb 4

Hroro no pasneny 17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposeie
n/n Tema ypoxa Bcero Kontpouprbie  Ipaxririeckie u3y4yeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes!

®dusuka — HayKa o npupoje. ABieHus 1

MIPUPOJIBI

duzuveckue IBICHUS 1

®u3nyecKre BeINYrnHbL. Pa3MepHOCTS.

@usnueckue nmpudopsl. [lorpemuoctu npu 1

MPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "N3mepenue

JMHEUHBIX Pa3MEPOB TEN U IPOMEKYTKOB 1 1

BpemMeHu"

JlaGopartopHas pabota "M3mepenue 1 1

00BbEMa KUIKOCTU U TBEPAOTO Tea"

JlabopaTtopHas pabota "OnpeneneHue 1 1

pa3MepoB MalibIX Te. MeTtoa psioB"

MeTtoapl HaydHOro no3HaHud. Onucanue

(bU3NIEeCKUX SIBICHUH C TTOMOIIBIO 1

MoJelen

Ypok-uccnenosanue "IIposepka

TUIOTE3bI: 1aTbHOCTh MOJIETA IAPHKA, 1 1

MyILIEHHOT0 TOPU30HTAJIBHO, TEM OO0JIbILIE,

yeM OoJIble BhIcoTa mycka'

Ctpoenue BemecTBa. OMbITHI, 1




10

11

12

13

14

15

16

17

18

19

AOKa3bIBAIOIIUEC TUCKPETHOC CTPOCHUC
BCIICCTBa

JlaboparopHas padota "O1neHka Auamerpa
aToMa METOJIOM PsIIOB (C UCIIOJIb30BAHUEM
¢dotorpaduii)"

Ypok-uccnenosanue "Habmronenue
TEIJIOBOTO pacliupeHus ra3oB. ONBITHI 1O
O0OHAPYKCHHIO ICUCTBUS CHIT
MOJIEKYJISIPHOTO TIPUTSKEHUS"

JIBuxxenue yactuil Bemectna. uddysus.
bpoyHoBcKkoe 1BHKEHNE

VYpok-uccnenosanue "Habmronenue u
00BsCHEHHE OPOYHOBCKOTO IBMXKCHHS U
muddy3un"

B3anMoelicTBUE YyacTHI BEIIECTBA:
MPUTSDKEHUE M OTTATKMBAHUE

ArperarHble COCTOSIHUS BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

Mexanunueckoe asrmxeHue. [1yTb,
TPaeKTOpHsl, IepEMEILECHUE
PaBHOMEpHOE 1 HEpAaBHOMEpPHOE
nBrkeHue. CKopocTh

Haxosienue ckopocTH, IyTH U BpEMEHHU
IIPY PaBHOMEPHOM TPSMOJIMHEHHOM
JBYOKCHUN

JlaboparopHas pabota "Onpenenenue
CKOPOCTU PAaBHOMEPHOTO JBMKEHUS"



I'paduky npsSAMOIMHEHHOTO PaBHOMEPHOTO

20
JIBUKCHUS

21 Pewenue 3anau no reme "Pacuer cpenneit
ckopoctu"
JlaboparopHas pabota "Onpenenenne

22 CPEIHEH CKOPOCTH CKOJIBKECHHS OpycKa
WJIH IapUKa 10 HAKIOHHOM MI0CKOCTH"

93 OTHOCUTENBHOCTD JBHKEHHUS. CllOXKEHNE
CKOpPOCTEH MpH MapaieTbHOM JABHKEHUN
[Tonmyyenue u ananus rpauKoB

24 3aBUCHMOCTH ITYTH ¥ CKOPOCTHU JABWKCHHUS
OT BpEMEHH
Pemenwne rpaduueckux 3amad mo teme

25 "Mexanuka. PaBHomepHoe
MIPSIMOJTMHEITHOE JIBIKCHHE"

26 SBnenue nHepuu. 3aKOH HHEPIIUU
B3aumopeiicTBre Tl Kak MpHIuHa

97 M3MEHEHHUs1 CKOpocTH. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TIpH
MOCTYNaTeIbHOM JIBUKEHUU

28 VYpok-uccrnenoBanue "CpaBHEHHE MacC 11O
B3auMoieiicTBuIO Ten"

29 IImoTHOCTE BemecTBa

30 JlabopaTopHas pabota "OnpeneneHue
IJIOTHOCTHU TBEpAOrO Tena"

31 Pemenue 3anau no reme "Macca Tena.
[TnoTHOCTH BemecTBa"

32 Cwmecu u crinassl. [loBepxHOCTHAS 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOILHOU paboTe MO
TeMe "®du3nka — Hayka o pUpo/Ie.

33 [TepBoHauabHEIE CBEICHUSI 00 ATOMHO-
MOJIEKYJISIPHOM CTPOEHUU BEIIECTBA.
Mexanuka"

Konrtponbnas padora no teme "®duzuka —

34 Hayka o npupoae. [leppoHagaibubie
CBE/IEHUS] 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHHUH BemiecTBa. Mexanuka"

35 Cuna. SIBnenue tarorenus. Cuma TsSKeCTH

36 N3obpaxenue cui. Pemenne 3amad mo
teme "OnpenesieHue CUibl TsHKecTr"

37 Cuna ynpyrocta. 3akoH ['yka

38 Bec Tena. U3mepenue cun. [Jlunamomerp
Ypok-uccnenoanue "Habmonenue

39 M3MEHEHHS CKOPOCTH TIPU
B3auMogercTBuu Tea"

40 Pemenue 3ana4 no teme "Cuna ynpyrocru.
Bec Tena”

JlaboparopHas padota "OnbIThL,

41 J€MOHCTPHUPYIOLIUE 3aBUCUMOCTb
pactshxeHus (neopMaiin) Npy>KUHbI OT
MIPUIOKEHHOM CHIbI"

42 Cuna tpenus

43 Cnosxenue cui. PaBHonelicTByromas cuia

44 Pemenue 3amau mo teme "CnoxxeHue CHIIL.

PaBHoxelicTByromas cuia"




Pemrenue 3amau nmo teme ""B3anMopeiictsue

45
ten. Cuibl B MEXaHUKe"
Pewenue 3anau no teme "Cuia TpeHus".

16 Ypoxk-ucciie1oBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHITBI
TPEHHUS OT IJIOLIAAN COPUKOCHOBEHUS"
JIaboparopHas paboTa "OmbITI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI

47 TPEHUS CKOJIBKEHHUS OT CUITBI IaBIICHUS U
XapakTepa COIpUKacaroIIUXCs
MOBEpXHOCTEM"

48 Pemenue 3anau no teme "B3aumoneiicTBue
ten. Cunbl B MeXaHuKe"

49 KonTponbnas pabota no teme
"BzanmonencTBue Tea"

50 JlaBiieHne TBEPIBIX TEI

51 Ypok-skcniepumenT "Crnocoobl
OIIpe/ieNICHUs 1aBJICHUS TBEPIOTo Tea"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JaBJICHUA ra3a OT TeMrepaTypsl”

53 JlaBnenue XUAKOCTEH U ra3oB. 3aKOH
[Tackans

54 [IHeBMaTH4ecKkue ycTpoicTBa

55 3aBUCUMOCTbH JIaBJICHUS KUJKOCTH OT
IITyOUHBI

56 I'unpocraTuyeckuii napamoke

57 Ypok-tipoekt "M3yueHnue coodmaronmxcs

cocyaoB"




VYpox-konpepenuus "I mapasiamueckue

58 "
MEXaHU3MBbI

59 Hcnonb30BaHne BHICOKHX JAaBICHUHN B
COBPEMEHHBIX TEXHOJIOTHSAX

60 Pemenne 3agay mo teme " JlaBineHue
xuakocty"”

61 ATtMmocdepa 3eMu ¥ IPUUUHBI €€
CYIIECTBOBAHUS

62 Ypok-uccnenosanue "[IposiBienune
neiicTBus atMocdepHoro naBieHus"

63 N3mepenue atMochepHOro AaBJICHUS.
OnsiT Toppuuennu
3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! s
U3MEpEeHus: aTMOC(EPHOro JaBICHUS

65 Bapomerp-anepoua. AtmocgepHoe
JTaBJICHHUE Ha Pa3IMYHbIX BHICOTAX

66 BritankuBatoias cuna. 3akoH Apxumeaa

67 Pemenue 3anay no teme "3akoH
Apxumena"
Ypoxk-uccienoBanue

68 "DKcnepuMeHTalIbHOEe O0OHApYKEHHE
JIEWCTBUS JKUJAKOCTH M Ta3a Ha
MOrPY>KEHHOE B HUX TEJI0"
JlaboparopHas padota "Omnpenenenue

69 BBITAJIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha

70

TEJI0, IOTPY>KEHHOE B JKUJIKOCTD"

IIlnaBanue Temn




JlaboparopHas paboTta "Hccienopanue

71 3aBHCHMOCTH Beca Teja B BOJIE OT o0beMa
MOrPY>KEHHOM B KUJKOCTh YacTH Tena"

72 BosnyxomnaBanue. [linaBanue cynos

73 Pewmenue 3ampau no reme "3akoH
Apxumena. YcioBus mjiaBaHus tea'”
Pemenue 3amau mo teme "JleicTBre

74 YKUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-tipoekt "KoHcTpynpoBaHue

75 apeoMeTpa WIH JIOJAKU U OTpeeeHre
rpy30noabEMHOCTH"
[ToaroroBka Kk KOHTPOILHOM paboTe MO

76 teme "JlaBieHne TBEpABbIX Tel, KUIKOCTEN
1 ra3oB"

77 KontponbHas pabota nmo teme "JlaBnenue
TBEPJBIX TEJN, KUIKOCTEN U Ta3oB"

78 Mexanudeckas padboTta

79 MoIHoCTb

80 Pemenue 3anay Ha onpenenenre paboThl U
MOIIIHOCTH

81 PaboTa cuitbl TSHKECTH M CUIIBI TPEHHUS

82 Ypoxk-uccienoanue "Pacuét MOIIHOCTH,
pa3BuUBaeMoM pH Mo IbEME 1o JiecTHULE"

83 [IpocThie MeXaHNU3MBI

84 MowmenT cuinsbl. [IpaBuiao MOMEHTOB

85 JlabopaTopHas pabota "M3ydeHue npaBuia

pbryara ajist oABUKHOT'O U HCITIOJABUKHOT'O



86

87

88

89

0J10k0B"

"30510TOE MPAaBUIIO" MEXAHUKHU

Pemenne 3aga4 no teme "30510TO0€E
npaBuiio Mmexanuku'" / Beepoccuiickas
poBepouHas paboTa

Pemenue 3anau mo teme "PaboTa cuitbl
TSKECTU U cuiibl TpeHus" / Beepoccuiickast
npoBepoyHas pabora

VYpoxk-tipoekt "IIpoexTupoBanue
MIOJINCIIACTOB € 3aJJaHHBIMU NTapaMeTpamu”

90

91

92

93

Ypok-koudpepenuus "IIpoctsie
MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranusmax”

Koaddumment nose3noro aecTpust
MIPOCTBIX MEXaHU3MOB

Jlabopartophas pabota "Omnpenenenue
KIIJI mogBM>XHOTO M HETOIBUYKHOTO
6510K0B"

Mexanndeckas OHEpPIus. Kunetnueckas u
NOTCHIMAJIbHAasA SHCPIrusa

94

95

96

3aKOH COXpaHEHUS MEXaHUYECKOI
SHEPTUU

Ypok-3kcriepuMeHT "IKCIepUMEHTAIbHOE
onpe/ielIeHuE N3MCHEHHSI KHHETUYECKON 1
MOTEHI[MATbHOM SHEPTUH MPU CKATbIBAHUHU
TeJa 1Mo HaKJIOHHOM IIOCKOCTH"

[ToaroroBka K KOHTPOILHOM pabOTE MO
teme "Pabota u MoniHOCTh. DHEeprus"



KonrtponsHas padora no Teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 Pabota ¢ TekcTamu 1o Teme 1
"Mexanudeckoe IBHxeHne"

99 PaGora c Tekctamu o reme "CtpoeHue 1
BelecTna"

100 Pa6orta C"TGKCTaMI/I o Teme "Cuisl B 1
IpUpPOJIe

101 PafSOTa C TEKCTaMH I10 TéiMe " JlaBiIeHHE 1
TBEPJBIX TEJN, )KUIKOCTEN U Ta3oB"

102 PaGora c TekcTamu 1o Teme "DHeprusl. 1
[IpocTbie MexaHu3MbI"

OBIIEE KOJIMYECTBO YACOB I10 102 23

ITPOTPAMME



8 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
n/n Tema ypoxa Bcero Kontporbrbie  Ipaxririeckie u3y4eHusi oOpa3zoBaTe/ibHbIE
padoThbI padoThI pecypesI
OcHOBHBIE TOJIOKEHUS MOJIEKYIISPHO-
1 KMHETUYECKOW TEOPUU U UX OIIBITHBIE 1
MIOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpIOro, JKUIAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIECTBA
Ypok-koubepenius "Kpucrammueckue u
4 amopdusle Tena. I'paden. [lonyuenue 1
HCKYCCTBEHHBIX aIMa3oB"
5 CMaumnBaHue U KaMWUISIPHOCTbD. 1
[ToBepxHOCTHOE HATSXKEHUE
TemoBoe pacmMpeHue u cxaTue
Termnosoe neuxkenue. Temneparypa 1
TemnepaTypHble IIKaJIbI
9 BHyTpeHHss sHeprus U crocoos! eé 1
WU3MEHEHUs
10 Buapl Tertonepenaun 1
Ypoxk-koHpepenmus "Vicnoas3oBaHue
11 TEIJIOBBIX CBOMCTB BEIIECTB M MATEPUAJIOB B 1
HEIsAX dHeprocoepekeHus "
12 KonnuecTBo Temnorsl. Y aenpHas 1

TCIINIIOEMKOCTh




13

14

15

16

17

VYpok-uccnenosanue "[IpoBepka runoTe3bl
JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIONKA
AKHJIKOCTU B TEPMOMETPUUECKOH TpyOKe OT
TeMrneparypsl"”

VYpaBHEHHE TEIJIOBOTO OalaHca.
TennooOMeH U TernoBoe paBHOBECUE. 3aKOH
Hprorona—Puxmana

JlaboparopHas padota "HMccrnenoBanue
SIBJICHHSI TETUIOOOMEHA TIPU CMEIITMBAHUT
XOJIOAHOU U Topsiueit BoAbI"

Pemenwue 3anay mo Teme "TemnooOmeH u
TEIJIOBOE paBHOBecHE"

JlabopaTtopHas pabota "Onpenenenue
KOJIMUYECTBA TEIUIOTHI, IOJTYYEHHOTO BOJIOM
IIpH TEIUI000MEHE C HarpeThiM
METAJUIMYECKUM TUIUHAPOM"

18

19

[InaBnenue u oTBEpACBaHUE
KPUCTAJUIMYECKUX BEIIECTB. Y eIbHast
TEIUIOTA IUIABJIEHUS

Pemenue 3anau o reme "[lnaBnenue u
OTBEpJEBAHUE KPUCTAINIMYECKUX Te"

20

21

JlaboparopHas pabota "OmnpeneaeHue
paTop p pex
yEIbHOM TEIUIOTHI MJIaBJIeHUs Jbaa"

VYpok-uccnenosanue "CpaBHEHHUE MPOLIECCOB
IUIaBJICHUS KPUCTAJNIMYECKUX TN U
pasMATrYeHus Ipy HarpeBaHuu aMop(HBIX

ten"

22

[TapooGpa3oBaHue U KOHIEHCAIIHS.




23

24

25

26

27

28

29

30

31

32

33

34

35

Hcnapenue

Kunenue. Y nenpHas remnora
napoo0Opa3zoBaHMs. 3aBUCUMOCTh
TeMIepaTypbl KHUIIEHUS OT aTMOC(epHOTo
JaBJICHUS

Pemenue 3amau o reme "[lapooOGpa3zoBanue
U Kunenue"

VYpok-uccnenosanue "OO0bsicHEHNE
3aBHUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT
naBijaeHus"

HaceinieHHblif 1 HEHACBIIEHHBIN T1ap.
BrnaxnocTs Bo3myxa

BrnaxHocTs BO3ayxa 1 €€ u3MepeHue.
JlaboparopHas padora "Omnpenenenue
OTHOCHUTEIBHOM BJIAXKHOCTH BO3yXa"

Pemrenue 3amgaud mo reme "BraxxnocTts"

Pemenue 3agau u ananu3 cuTyanui,
CBSI3aHHBIX C SBIICHUSIMU UCTIAPCHUS 1
KOHJECHCAllMH

OHeprus TOIIUBA. Y IeibHAasl TEII0Ta
CropaHus

[TpuHIIUTIBI paOOTHI TEMIOBBIX ABUTATEIEH

[TapoBast TypOuHa. JIBurareiab BHyTPEHHETO
CrOpaHHus

KIIJI TermoBoro aBuraress

Pemenne 3agau mo teme "KII/[ TermoBoro
nsurarens"”

VYpok-koubepennus "TermoBsie ABUTATEN

0.5



Y 3allliTa OKPY>KaroIIeH cpepr”

36 TernoBbie mOTEpH B TEIIIOCETSIX

37 3aKk0oH COXpaHEHHUs U MPEBPAIICHUS YHEPTUN
B MEXaHMUYECKUX M TEIJIOBBIX Mpolieccax
[TonroToBka K KOHTPOJIBHOU pabOTe MO TeMe

38 "TennoBsie siBieHUs. MI3MeHeHue
arperaTtHbIX COCTOSIHUH BelecTBa"
Konrponbnas padora no teme "Temnosbie

39 sBieHus. MI3MeHeHne arperaTHbix
COCTOSIHMH BelecTra"

40 OnexTtpusanus Ten. /[Ba poaa 3apsaos
VYpoxk-uccienosanue "Hccnenopanue

41 CIOCO0O0B PA3IMYHBIX BEIIECTB
Ha3JIEKTPU30BbIBATHCS"

42 B3aumMogeiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
DnexTpuueckoe mnoie. Hampsok€HHOCTD

43 aneKTpudeckoro nos. [Ipunnun
CYTIEPIO3UIINU AIIEKTPUIECKUX MONeH

44 Hocurenu snexTpuyueckux 3apsiioB.
DOneMeHTapHbIi 3apsia. CTpoeHue aTroma

45 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

46 [IpoBOIHUKY, TUINEKTPUKH U
MOJTYTIPOBOTHUKH

47 Ypok-koHbepeHIus "DaeKTpu3amnus B
OBCEIHEBHOM XU3HU"

48 Pemrenue 3anau no teme "3aKkoH coxpaHeHUs

AJIEKTPUIECKOTO 3apsiaa'



Onekrpuyeckuii Tok. cTouHmKN

49 1
ANEKTPUYECKOTO TOKA
VYpok-uccnenosanue "Hccienopanue

50 JEUCTBUS AJIEKTPUUECKOTO MOJIA Ha 1
MIPOBOJHUKY U TUAIEKTPUKH"

51 DIEeKTPUYECKHUIA TOK B METAJIJIaX 1

52 DNEeKTpUUYECKUN TOK B )KUJIKOCTSIX U ra3ax 1

53 DneKTpuyecKas 1enb 1

54 Cuna Toka. AMmiepmeTp 1

55 DnexTpuueckoe HanpskeHue. BonstMerp 1
JlabopatopHas pabora "COopka u

56 WCIIBITAaHUE JIEKTPUUECKON LIeTIH 1
MOCTOSIHHOTO TOKa"
3aBUCHUMOCTD CHJTBI TOKA OT HAIPSKCHUS.

57 1
3akon Oma y1s ydyacTKa Lenu
JlabopartopHas padota "HccrnenoBanue

58 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO 1
gepes Pe3nucTop, OT HAPsHKEHUS Ha
pPEe3UCTOpE U CONPOTHUBIICHUS pe3uctopa”

59 DNEKTPUYECKOE COMPOTUBIIEHUE. Y IeIbHOE 1
COTIPOTHUBJICHUE

50 JlabopaTtopHas pabota "Onpenenenue 1
yIIeJIBHOTO COMPOTHUBIICHUS TPOBOAHUKA"

61 Pemenue 3agau nmo reme "DnexkTpuueckoe 1
CONPOTHUBJIEHHUE. Y IEJIbBHOE CONMPOTUBIICHUE"

62 Pemenue 3amau mo teme "3akon Oma" 1
[TocnenoBarenbHOE U MapaieabHOE

63 1

COCAUHCHUS ITPOBOJHUKOB



64

65

66

67

68

69

JlaboparopHas padota "[IpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TTPU
MOCJIeI0BATEILHOM COETMHEHUH JIBYX
pe3uctopon"

Pemenue 3amgad mo reMe
"[TocnenoBatenbHOE U TApAILIIEIHHOE
COEMHEHHS TPOBOJTHUKOB"

JlaboparopHas padota "IIpoBepka npaBuia
JUTSL CHJTBI TOKA TIPU MapajuieIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3aga4d Ha IMPUMCHCHUC 3aKOHA Owma
AJIg Pa3iindHOIro COCANMHCHU A IMTPOBOAHUKOB

DJ1C u BHYyTpEeHHEE CONPOTUBIICHUE
MCTOYHUKA TOKa. 3aKkoH OMa IS TOJIHOM
Lenu

Pemenue 3amau o reme "OJ1C, BHyTpeHHEe
CONPOTHBJIEHHWE UCTOYHHMKA TOKA. 3aKoH OMa
JUIS TIOJIHOM 11ertn’”

70

JIaboparophas pabota "Onpenenenue I/C
Y BHYTPEHHETO COTPOTUBIICHUSI HICTOUHUKA
TOKa"

71

72

73

74

[TpaBuna Kupxrodga

JlabopaTtopHas pabota "IIpoBepka nmpaBu
Kupxroga"

VYpoxk-uccienopanue "M3yueHne BOJIbT-
aAMIICPHBIX XapaKTePUCTHK HEITMHEHHBIX
3J1€MEHTOB"

Pabota snekTpuyeckoro Toka. MomHocTh



75

76

77

78

79

80

81

82

83

84

QJICKTPHUYCCKOI'0 TOKa

JIaboparophas pabota "Omnpenenenue
paboThI U MOLTHOCTH AJIEKTPUUYECKOTO TOKa"

3akon JIxoyns-Jlenna. [Torpedutenu
3JeKTprUUecKoro Toka. Koporkoe 3ambikaHue

Ypok-koHpepenuus "OObsICHEHNE U
MPUHIAN AEHCTBUS JOMAITHUX
AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB"

[TonroToBka K KOHTPOJIBHOU pabOTe MO TeMe
"DnekTpuueckue 3apspl. 3apsKEHHbBIE Tela
H UX B3auMojiercTBus. I1ocTOSHHBIN
BJIEKTPUYECKUNA TOK"

KonTponbnas pabota mo Teme
"DnexTpuuecKue 3apsaasl. 3apsLKeHHbIE Tea
" ux B3anMoaeiictBus. IlocTosHHBIN
AJEKTPUIECKUIN TOK"

ITocTosgHHBIE MAarHUTEL. MarHuTHOE HOJIE
3eMJIH U €ro 3HaUEHNE JUIA KU3HU Ha 3eMIie

Ypok-uccnenosanue "N3yuenune
MAarHMTHOTO ITOJIS1 ITOCTOSTHHBIX MarHUTOB
P UX O0BETMHEHUU U Pa3JIelICHUH.
Busyanu3zanust mosist moCTOSTHHBIX MarHUTOB"

OnbIT Opcrena. MarautHoe nose
ANEKTPUYECKOTO TOKA

OmnbiT Amnepa. MarHuTHO€E MoJ€e KaTyIIKH €
TOKOM. [[puMeHeHne 311eKTPOMAarHuToB B

TCXHUKE

Cuna Amnepa u onpeJieneHue eé



HaIlpaBJICHUSA

Pemenue 3anau no teme "Cuna Amnepa u

85
olpezeneHue e€ HanpasiieHus"
DNeKTpOoABUTATENb IOCTOSHHOTO TOKA.

86 Hcnonb3oBaHue 31eKTpoABUTATENEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas nmpoBepouHas pabota

88 Bcepoccuiickas npoBepouHas paboTa

89 JlabopaTopHas pabora "M3ydeHue nercTBus
MAarHuTHOTO T0JI Ha MPOBOJIHUK C TOKOM"

90 VYpox-konpepennus "[Ipakrnyeckoe
MPUMEHEHUE BJIEKTPOIBUTaTeNICiH"

01 JlabopartopHas padota "KoHcTpyrpoBaHue u
u3ydeHue paboThl dNIeKTpoaBUraTens"

92 JlabopaTtopHas pabota "U3zmepenne KIT1J]
3JIEKTPOJBUIaTEIIbHON YCTAHOBKH"

93 OnsiTel Dapanes. 3aKOH IEKTPOMATHUTHON
naaykunn. [Ipasuno Jlenna
VYpoxk-uccienopanue "Hccnenopanue

94 W3MEHEHUI 3HAYCHHsI U HAIIPaBIICHUS
MHAYKIIMOHHOTO TOKa"

Pemrenne 3amgad mo reMe "3akoH

95 ANEeKTpOMarHuTHOU nuAykmu. [Ipasuiio
Jlenra"

96 OnektporenepaTop. CriocoOb! MOTyYeHHs
ANEKTPOIHEPTUU

97 Ypok-koH(pepeHIHs "IIEeKTPOCTAHIINH Ha

BO300HOBJISIEMBIX HCTOYHHKA OHCPIUH.



[Tpo6nems! sxonoruu. TormamBHBIE
3JIEMEHTHI U dJIEKTpoMoOuIn"

KonrtponbHas padora "DneKTpoMarHUTHbIE

98 " 1
SIBJICHHS

99 Pabora ¢ Texctamu o Teme "TemnoBbie 1
SIBJIICHHS"
PaboTa ¢ TekcTaMu o TeMe

100 "DeKTpudecKue 3apsaabl. 3apsDKeHHBIC Tea 1
H UX B3auMojacHcTaue"

101 Pabora ¢ Texctamu o Teme "ITocTosTHHBIH 1
AIEKTPUIECKUH TOK"

102 Pab6ota ¢ Texcramu o TeMe "MaruuTHbIe 1
SIBIICHUS U DJIEKTPOMAarHUTHASI UHTYKIHS"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME



9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
n/n Tema ypoxa Bcero Kontporbrbie  Ipaxririeckie u3y4eHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypesI
Mexanuueckoe nBukeHre. MaTtepuaabHas
Touka. CrocoObl ONTMCAHUS 1
MEXaHUYECKOTO IBUKEHUS
Cucrema orcyera. OTHOCUTEIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
BexTopHbI€ BETMUNHBI, OIEpALH C 1
BEKTOpaMHM, IPOEKIIUH BEKTOPOB
Paguyc-BekTop MaTepranbHOM TOUKH, 1
IEpPEMEILEHUE HA IIIIOCKOCTH
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1
Pemenue 3amau no reme "PaBHOMepHOE 1
MpsIMOJIMHENHOE BHKEeHue"
HepaBHoMepHOE npAMOIMHENHOE
nBukeHue. CpenHsisi 1 MTHOBEHHAs 1
CKOpPOCTb T€JIa P HEPABHOMEPHOM
JBIKEHUU
JlabopaTopHas pabota "OnpeneneHue
CpeaHel CKOPOCTH CKOJIbKEHUs OpycKa 1 1
WM IBUKEHUS IapHUKa 110 HAKJIOHHOM
MJI0CKOCTH"
PaBHOyCcKOpEeHHOE IPSIMOTTMHEHOE 1

JIBUKEHUE. Y CKOpEHUE




10

11

12

13

14

15

CKopocTh paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBYKEeHHS. ['paduk
CKOpPOCTH

Pemenue 3anau no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUA"

HepeMemeHHe IIpU paBHOYCKOPCHHOM
HpHMOHHHeﬁHOM JABHUXCHHUHN

JlaboparopHas pabota "Onpenenenne
YCKOpPEHHS TeJla IPU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOW TIOCKOCTH"

Pemenue 3amaud no treme "llepemenienue
IIPU PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM
NBIKeHUN"

JlabopaTtopHas pabota "VccnenoBanune
3aBUCHMOCTH ITyTH OT BPEMCHH TIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3
HayaJlbHOU CKOPOCTH"

16

I'padmyeckas mHTEpIIpEeTALIds YCKOPEHUS,
CKOpOCTH, ITPOMAEHHOIO IYTH U
repeMenIeHus 1JIs PSIMOIUHENHOTO
ABHUXKCHUSA

17

18

Pemenue 3anau o teme "I'padudeckas
MHTEpIIpEeTalMs YCKOPEHHUS, CKOPOCTH,
MIPONJIEHHOTO TyTH U IEpEMEICHUS IS
MIPSMOJIMHEMHOTO JIBMXKECHHUS"

Yckopenue cBo00oaHOTO naieHus. OnbITHI
lanunes



Pemrenue 3amau mo reme "Yckopenue

19
cBOOOIHOTO ITageHus"

20 JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM K
TOPU30HTY

91 Pemenne 3amau mo teme " JIBmkeHue Tena,
OpOIICHHOTO TIOJT YTJIOM K TOPU30HTY"
JlabopaTtopHas pabota "HccienoBanue

22 JBIKEHUS TeJa, OpPOIIEHHOTO O] YTIIOM K
TOPU30HTY"
Pemenue 3agau mo reme "JBuxkeHue mo;

23 JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa"

24 JIBr>KEHHE 10 OKPYKHOCTH

o5 JluneitHas v yriioBasi CKOpOCTb, IEPUOJ U
4acToTa

26 CKOpOCTh U YCKOPEHHE MPH JIBIKEHUU 110
OKPY>KHOCTH

97 Pemenne 3agau mo teme " JIBHoKeHHE 110
OKpy>kKHOCTH"
VYpok-koubepennus "Pacrno3naBanue u

28 MPUOIMKEHHOE ONMKMCAHKUE PA3IMYHBIX
BUJIOB MEXAHUYECKOT'O ABIKEHNUA"
[ToaroroBka Kk KOHTPOJILHOM pabOTe MO

29 TeMe "MexaHndecKoe IBVKEHUE U
CrocoObI €ro ornucanus"
Konrponsnas padora o Teme

30 "MexaHH4YeCKOe JIBHYKEHUE B CITOCOOBI €ro

onucanusg"



31

[Iepssiit 3akoH HproToHA. Bexktop cuiib

Bropoii 3akoH HeroTOHA.

32 PaBHOelicTBYIOIIAsA crita

33 Tpetuii 3akon Herorona. Cynepno3unus
CuII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo teme "Cuna
ynpyroctu"
JlaGopaTopHas pabora "VccnenoBanue

36 3aBUCHUMOCTHU UCI/IJ'IBI YOPYTOCTH,
BO3HUKAIOIIEH B MIPYKUHE, OT CTENICHU
negopManuy NpyxuHbI"

37 Cuna tpenus. Koo dummeHT Tpenus

38 Jlaboparophas pabota "Onpenenenue
Kod((HULIIEHTA TPESHUS CKOJIBKCHHS"
JlabopaTtopHas pabota "HccienoBanue

39 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT
CWJIbI HOPMAJIBHOTO J1aBICHUS"

40 JIBMKEHHME TeN 0 OKPYKHOCTH IOJT
JeICTBHEM HECKOJIbKUX CHJI

41 3akoH bepHymiu u noabEMHas cuiia Kpblia
VYpok-koubepenius "CoBpeMeHHbIE
JeTaTeNbHBIC anmnaparel, Cy/1a Ha

42 MOABOJHBIX KPBUIbAX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOUJISX. JIBHKEeHHE
1oes3/1a Ha MarHUTHOM mojyike"

43 Cuna TS>KeCTH ¥ 3aKOH BCEMHPHOTO

TATOTCHHUA




JIBrKeHHe Ten BOKPYT TPABUTALIMOHHOIO

44 ueHTpa. [lepBast kocMuyeckasi CKOpOCTb

45 HesecomocTs u neperpysku

46 PaBHOBECHE MaTepUaIbHON TOYKH.
AGCOMIOTHO TBEPJIOE TEIIO

47 MowmeHnT cuinsl. [IpaBuino MOMEHTOB

48 VYpoxk-uccienoanue "OnpeneneHue
LIEHTpa TSHKECTU PA3IMUHBIX Ten"
Nwmmynbe Tena. MI3Menenue ummysnbca.

49 Nmmnynse cunbl. YIpyroe u Heynpyroe
B3aNMO/ICIICTBHE

50 3aKOHbI U3MEHEHHSI U COXPaHEHUS
UMITYJIbCa

51 PeaktuBHOE ABMXKEHUE
Pemrenue 3agaud mo reMme "3akoH

52 COXpaHEHHUs uMIyJbca. PeakTuBHOE
nBIKeHue"

53 Mexanmnueckasi padoTa U MOIIHOCTb

54 PaGota cuiibl TSKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlabopaTopHas pabota "OnpeneneHue

55 paboThI CHITBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUHU TeJIa M0 TOPU30HTAIBHON
nosepxHoctu"

56 CBs13b HEPTUH U pabOTHI
JlaboparopHas pabota "Onpenenenue

S7 paboThI CHITBI YIPYTOCTH IPH MTOABEME

rpy3a € UCIIOJIb30BAHUEM HEIMOABUKHOI'O 1



58

59

60

MTOJIBFKHOTO OJI0KOB"
ITorenumanbHas SHEPTUs
Kunernueckas sueprus. Teopema o
KUHETUYECKON SHEPIUU

3aKOH U3MEHEHUSI U COXPAHEHHUS
MEXaHUYECKON SHEPTUU

61

Pemenue 3amau mo teme "3aKOHEI
W3MEHEHUS U COXPAHEHUSI MEXaHUYECKON
sHeprun"

62

63

64

65

66

67

68

[ToaroroBka K KOHTPOJILHOM pabOTE MO
teMe "B3anmMmopeiicTBue Ten. 3aKOHEI
coxpaHeHus"

KonTponbhas pabota no teme
"B3aumogenicTBre TeN. 3aKOHEI
coxpaHeHus"

KonebarenbHoe nBuxeHne. OCHOBHBIE
XapaKTePUCTUKU KOJIeOaHU: IepHOJ,
4acToTa, aMIUTUTYAa
MareMaTH4ecKuil ¥ NPyKUHHBIN
MasTHuKHU. JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH TIEpUOa

KoJieOaHuH Tpy3a HA HUTHU OT JIJTUHBI HUTH"

JlaboparopHas pabdota "HccrnenoBanue
3aBUCUMOCTH TIEepHOoJia KoieOaHmit
MPY’KUHHOT'O MAasATHUKA OT MaccChl Ipy3a”
INapmonnueckue konedaHus
JlabopaTtopHas pabota "M3mepenue
YCKOPEHHS CBOOOIHOTO TafeHus"

0.5



69

70

71

72

73

74

75

76

77

78

79

3aryxaromue konebanus. BeiHyX/1eHHbIE
Konebanus. Pezonanc

[IpeBpaiueHue sHEprUn Npu
K0J1e0aTeIbHOM JABH)KEHUN
VYpok-uccnenosanue "IIposepka
HE3aBUCHUMOCTH NeproJia KojaeOaHui
rpy3a, HOJBEIIEHHOI0 K JIEHTE, OT MacChl
rpy3a"

MexaHnuecKue BOJIHBI: IPOJOIbHbBIE U
HonepeyHble

CaolicTBa MeXaHWYECKUX BOJH. J[TnHA
BOJIHBI U CKOPOCTB €€ paclpOCTPAHEHUS
Ypok-uccnenoBanue "Habmronenue
uHTEepepeHIH U Tu(paKIUK BOJTH HA
MMOBEPXHOCTH BOJBI"

Ypok-koHpepenius "MexaHUYeCKHe
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u oTpaxkeHue
3BYyKa

Pemrenue 3amau mo reme "3ByK"
Ypoxk-uccienopanue
"ODKCIEpUMEHTAIBHOE OINIPENEICHUE
IPaHUI] YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX
KoseOaHuit"

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI PE30HAHC.

80

Ypok-uccnenosanue "Habmroaenue u



00BSICHEHHE aKyCTUYECKOro pe3oHaHca"

Wudpa3syk u ynprpa3Byk. Kondepenus

81 "Hcnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 DNeKTpOMarHuTHoOE MoJjie U
ANEKTPOMAarHUTHBIE BOJHbI

83 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepenmus "[lkana
9JIEKTPOMArHUTHBIX BOJIH. Mcnonbp3oBaHne

84 AJIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM
cBsi3u. Pammonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpezieNieHUe YacTOThI
Y JITTMHBI 3JIEKTPOMArHUTHON BOJIHBI

86 DeKTpOMarHuTHast MpUpojia CBETa.
CxopocTth cBeTa

87 BomHoBEBIE CBOlICTBA CBETA:!
uHTephepeHIus U TudpaKius

88 JlydeBasi MOJIENIb CBETa U T€OMETpUYECKast
onTuka. Microunuku ceera

89 [IpssmonuHeitHOE pacpocTpaHeHHE CBETA.
3atmenus ConHua u JIyHbl

90 3akoH oTpaxxeHus cBeTa. [lmockoe 3epkaino

01 [TocTpoenne n3o0pakeHui,
c(OPMHUPOBAHHBIX 3ePKATIOM

92 [Ipenomnenue cBera. 3aKOH MPETOMIICHUS
cgeta. [lonHoe oTpakeHue cBeTa.

93 JlaboparopHast pabota "HMccrnenoBanme



3aBUCUMOCTH yTJjia MPEIOMJICHHS OT yriia
MaJIeHUs] CBETOBOIO JIyya Ha TPAHHUIIC
«BO3IYX-CTEKJIO»"

VYpok-uccinenoBanue "AHanus u

%4 00BsICHEHHE ONTHYECKOr0 Mupaxa"
VYpok-koubepenius "Mcnonp3oBaHue

95 MIOJTHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAsS CB3b"

96 JIun3a, X0 JIy4el B IUH3E

97 dopmyIia TOHKOM JTHH3BI
JlaGopartopHas padota "Omnpenenenue

98 (hOKYCHOT'O PACCTOSHUS U ONITUYECKOM
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonyuenne n300paskeHHH ¢ ITOMOIIBIO
cobuparoIieil 1 paccenBarollen JIMH3
Ypok-koupepenmus "IlpuHnun aeiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOII,
Tesneckon, ¢oroarrmapar)"

101 I'na3 xak onTuyeckas cucrema.
biM30pyKOCTh ¥ JAIIBHO30PKOCTH
Pa3noxxenue 6emoro cBeTa B CIIEKT).

102 OmnbiTel HetoTOHA. CnioxkeHnue
CHEKTpaJIbHBIX 1IBETOB. /lucnepcus cBeTa
Ypok-npaktukyM "HabGmroaeHue u

103 00BSICHEHHE ONBITOB MO PA3IOKEHHIO

Oenoro cBera B criekTp. [lomydenue 6enoro
LIBETA MPH CIOKEHUU LIBETOB"

104 OmnbiTel Pe3epdopna u mraneTapHas



MOJCIIb aTOMa

IToctynatel bopa. Moaens aroma bopa.

105 Hcnyckanue v MorionieHue cBETa aTOMOM.

106 KBanTs1. JIuneituaTeie CrieKTphI
VYpok-nipaktukym "Habionenue

107 CIUIOLIHBIX U JUHENYATBIX CIIEKTPOB
U3ITy4eHus U ucryckaHus"

108 PagnoaktuBHOCTE. Anb(a-, 6era- u
ramMmma-u3Jy4eHHst

109 Crpoenune atoMHOTO sAnpa. HykionHas
MOJIeTIb aTOMHOTO si/ipa

110 PannoaktuBHbIe ipeBpanieHus. M3oTomns

111 [lepuon monypacmnana
VYpok-koupepenuus "JleiictBue

112 PaZAMOaKTUBHBIX U3TyYEHUH Ha KUBbIE
OpraHu3MBbl. 3alUTa OT PaJUOAKTUBHOIO
n3inydyeHus"

113 SAnepueie peakyu. 3aKOHBI COXPAHCHHS
3apsI0BOI'0 U MacCOBOI'O YHCET

114 DHeprus CBsA3HM aTOMHBIX siiep. CBs3b
MacChl U DHEPTUU

115 Pemenue 3amgad no treme "SAnepHeie
peakuuu. DHeprus cBszu"

116 Peakuuu cunTe3a u feiaeHus saep.
Hctounuku sHeprun CoJiHIIa U 3BE3]T
Ypok-koHbepenuus "Anepuas

117 9HEpreTHKa. JKOJOTHUECKUE TTPOOIIEMBI

AepHOIl SHEepreTuKu"



[ToaroroBka Kk KOHTPOJILHOM pabOTE MO

TeEM oneOanus 1 BoJaHbI. CBETOBBIE U

118 e "Koieb Cse e
KBaHTOBEIE SABJIEHUA"
KonTponbHast padota no teme "Konebanus

119 ¥ BOIHBI. CBETOBBIE U KBAHTOBEIE
siBiIeHUS"

120 Pemenne pacueTHbIX IO TEME
"MexaHndyeckoe aBrxeHue"

121 Pemenrie pacueTHBIX ¥ Ka4€CTBEHHBIX
3azad4 o reMme "B3aumonericteue tea"
Pemenne pacdeTHBIX M KaU€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHBbI COXPAHCHHS
SHEpPruu U UMIyJibca"

123 JIaboparopHbie pabOTHI IO TEME
"Mexannyeckoe aBmxeHue"

124 JlaGopaTopHbIe pabOTHI 11O TEME
"BzanmonencTBue Tea"

125 JlabopaTopHbie padoTs 1o Teme "[IpocTrie
MeXaHu3Mb!"

126 Pemenne pacueTHBIX M Ka4€CTBEHHBIX
3aja4 o teme "Tennossie mponeccs”

127 Pemenne pacueTHBIX M Ka4ECTBEHHBIX
3aga4 no treMe "BiaxxHOCTR"
Pemenre pac4eTHBIX M KAYECTBEHHBIX

128 3agad4 1mo teme "KII/] TemnoBeIx
nsurarencit"

129 Pemenne pacyeTHBIX M Ka4eCTBEHHBIX

3a7a4 1o TeMe "3aKOHEI HOCTOSIHHOTO



Toka"

Pemenue PACUCTHBIX U KAYCCTBCHHBIX

130 1
3ana4d nno reme "KIIJI anexrpoycraHoBok"

131 JlabopaTopHbIie paboTHI 110 TeMe "3aKOHBI 1
MOCTOSIHHOTO TOKa"
JIabopartopHbie pabOTHI IO TEME

132 " " 1

CBeTOBEIE SIBICHUS

133 Pabora ¢ Texctamu o teme "3aKOHBI 1
COXPAHEHUs B MEXaHUKe"

134 Pa60Ta:‘c Texkctamu 110 Teme "Konebanusa u 1
BOJIHBI

135 Pabota C"TGKCTaMI/I o teme "CBETOBLIE 1
SIBJIICHUS

136 Pabora ¢ Texcramu no teme "KBanrtoBas u 1
saaepHas Gpu3uka'

OBIIEE KOJIMYECTBO HACOB I10
1 136 24.5

ITPOTPAMME







MMPOBEPAEMBIE IIPEIMETHBIE PE3YJBbBTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBbHOMW NPOI'PAMMbBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

11

1.2

IIpoBepsiemble MpeAMeTHBIE Pe3yIbTAThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCII0JIB30BATh U3YUCHHBIC ITIOHATHUSA

pasinyaTh SBJICHUS 110 ONMCAHMIO MX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacro3HaBaTh  IPOSIBJIGHME  HM3YyYCHHbIX  (U3UUECKUX  SBICHUI B
OKpY>KalolleM MHUpe, B TOM 4Hcle (U3MUYECKUE SIBICHHUS B MPHUPOJE, MPH
9TOM TEepeBOJUTHh MPAKTHUECKYI0 3aJady B YueOHYIO, BBIJICIATh
CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHN) (PU3HUECKUX SBICHUH

1.4

1.5

1.6

1.7

OIUCHIBATh M3YYECHHBbIE CBOMCTBA Teld U (PU3NYECKUE SIBICHUS, UCIOJb3Ys
¢u3nyeckue  BEIMYMHBI, [PU  ONUCAHUM  IPABUIBHO  TPAKTOBATh
(u3nYecKUil CMBICI UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAYCHUS U €TUHMIIBI
(Gu3NYeCKUX BEJIWYHMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(¢u3MYecKyl0 BEIMYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH Tpaduku
U3yYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUIHH

XapaKTCPU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUSA W TIIPOLECCCHI,
HCIOJIb3YA HU3Yy4YCHHBIC 3aKOHBI, npu 9TOM JaBaThb CJIOBCCHYIO
(I)OpMyJ'IPIpOBKy 3dKOHa U 3allUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

OOBSICHATH (U3NYECKHE SBICHUS, IPOLIECCHl U CBOICTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTyalluil IPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEJICTBEHHBIE CBSA3U, CTPOUTh OOBSICHEHUE U3 | — 2 JIOTHYEeCKUX
1aroB ¢ omnopoil Ha 1 — 2 W3y4yeHHBIX CBOMCTBA (U3NYECKUX SIBJICHUH,
(U3NYECKHUX 3aKOHA MM 3aKOHOMEPHOCTH

pemath pacyéTHble 3amauyd B 1 — 2 JEHCTBUSA, HUCHOJIB3YA 3aKOHBI U
(dhopMyIbl, CBsA3BIBAaIOIIME (PU3NYECKHUE BEITUYMHBI: Ha OCHOBE aHaIHM3a
YCIIOBUS 33Ja4d 3aMUCBHIBATh KPATKOE YCIOBUE, MOACTABIATh (QU3NUYCCKUE
BETUYMHBI B (OPMYNBI U TPOBOAUTH PACUEThl, HAXOIUTh CIPABOYHBIC
JaHHBIE, HEOOXOAMMBIC JUIS PEHICHUS 3aJad, OLCHHWBATh PEATHCTUYHOCTH
MOJTYYEHHON (PU3MUECKON BEIIMUNHBI

1.8

pacro3HaBaTh IPOOJIEMBI, KOTOpblE MOKHO pELUTh IPU I[OMOIIU
(U3NYEeCKUX METOJIOB, B ONUCAHUHU HCCIIEIOBAaHUS BBIIEIATH MIPOBEPSIEMOE
IIPENII0JIOKEHNE (TUIIOTE3Y), pa3aIndaTh U UHTEPIPETUPOBATH MOIYyYEHHBIN
pe3ysbTaT, HaxOOuTh OMIMOKM B XOJE OIbITA, JelaTh BBIBOJBI IO €ro



1.9

1.10

pe3ynbTaTam

MIPOBOAUTH OMBITHI 10 HAOIIOIEHUIO (PU3NYECKUX SIBICHUN WM (PU3NUECKUX
CBOMCTB Ten: (hOopMynHpoBaTh MPOBEPSIEMbIE IMPEAINOJIOKEHUS, COOUPAThH
YCTQHOBKY U3 MPEIOKEHHOro 000pYyOBaHHUS, 3alIMCHIBATh XOJ OIbITa U
(opMyIMpPOBATH BHIBOIbI

BBIMIOJHATh NPSMbIE H3MEPEHHS] C HCIHOJb30BAHUEM aHAJIOIOBBIX U

uu(ppoBbIX MPUOOPOB, 3alMChIBATh IOKa3aHUS NPUOOPOB C YYETOM
3aTaHHON a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

1.11

1.12

1.13

1.14

1.15

1.16

1.17

MPOBOJIUTH UCCJICIOBAHNE 3aBUCUMOCTH OIHOM (DU3MYECKON BEIUYUHBI OT
JpYyrol ¢ UCIOJb30BAaHHEM NPSAMBIX HW3MEPEHUM, Yy4acTBOBATH B
IJIAHUPOBAHUM  YYEOHOTO  HWCCJICAOBAaHHS, COOMpPAaTh yCTAaHOBKY W
BBITIOJIHATh HM3MEPEHUs, CIeAys MpeIIOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (PU3WYECKMX BEIMYMH B BHUIC
NpeUIOKEHHBIX Tabmuil U TpaduKoB, JAenaTh BBIBOABI MO pe3ylbTaTam
HCCIEIOBAHUS

MPOBOJIUTh KOCBEHHBbIE M3MEpEHUs (DU3MYECKUX BEJIMYMH, CIEIYs
MPEeIIOKEHHOW WHCTPYKUMU: TpU BBIMNOJIHEHUH HW3MEpPEHUil cobupaTh
SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY M  BBIUMCIATH 3HAUYEHHE HMCKOMOM
BEJIMYMHBI

coOnroAaTh MpaBuiia TEXHUKU OE€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM

yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh IPUHLUIBI  JEHCTBUS  M3YYEHHBIX IpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OINUCAHUS, UCIIOJIb3Ysd 3HAHUS O
CBOWCTBaX ()M3NYECKHUX SIBICHUH W HEOOXOonuMble (U3NYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH

NPUBOAUTH  NpPUMEpHl  (HaXOAUTh  MHPOpPMALUIO O  MpUMepax)
MPaKTUYECKOIO MCIMOIb30BaHUS (U3MUECKUX 3HAHUM B IOBCEIHEBHOU
KHU3HH i1 o0ecTiedeHns 0e30MacHOCTH NPU OOpaIleHuu ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3[0POBbs U COOJIIOJIEHHUS] HOPM
9KOJIOTMUYECKOTO TIOBEIEHUS B OKPY’KaIOILEN Cpeie

OCYILLIECTBIISATh OTOOpP HMCTOYHUKOB HH(pOpManuun B cetu VHTepHET B
COOTBETCTBUHU C 3aJaHHBIM ITOUCKOBBIM 3anp000M, Ha OCHOBC MMCHOIIIUXCS
3HAaHUH W MyTéM CpPaBHEHHUS PaA3IMYHBIX HCTOYHHKOB  BBIACIATH
nH(pOpMaIno, KOTOpas SIBISETCS MPOTHBOPEUYMBOWUIM MOXKET OBITh
HEJIOCTOBEPHOU

WCIOJIb30BaTh IPU BBHINOJHEHUM YYEOHBIX 3aJaHUNA HAYYHOIOMYJISIPHYIO
JAUTEPATypy (PU3MYECKOTO COJACpPKAHUSA, CIIPABOYHBIE MAaTE€PHAJIbl, PECYPCHI
cetu UMHrepHer, Bnaaerp Npu€MaMH KOHCHEKTUPOBAHUSA  TEKCTa,
npeobpazoBanus HHGOPMAIIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3/laBaTb COOCTBEHHBIE KpAaTKUE MHCbMEHHBIC U YCTHBIE COOOILEHHsS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMaNUU (PU3NIECKOTO COAEPIKAHUS, B TOM



Yyclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUS O pe3yabTaTax MPOEKTOB MU
y‘-ICGHBIX HCCHGHOBaHHﬁ, Ipu 3TOM TI'PaMOTHO HCIIOJIbL30BAThH HSYqCHHBIﬁ
MOHATUMHBIN ammapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIICHUE
Mpe3eHTaluen

1.19

8 KVIACC

Kon
MpoBePsSIEMOro
pe3yJbTara

11

1.2

1.3

14

IpHU BBIMTOJIHCHUUN yLIe6HBIX IIPOCKTOB U I/ICCJ'IC,[[OBE[HI/II‘/’I pacnupeaciiaTb
0053aHHOCTH B rpymie B COOTBCTCTBHMU C IIOCTABJICHHBIMHU 3aJdavdaMH,
CJIICOAUThL 3a BBIIIOJHCHHUEM IIJIaHaA ﬂeﬁCTBHﬁ, aICKBATHO OILICHHUBATh
COOCTBCHHBIM BKJ1aJ B JACATCIIBHOCTD T'pYIIIbI, BBICTpanBaTh
KOMMYHHKATHBHOC BBaHMOHeﬁCTBHe, YUUThIBasA MHCHHUC OKPYIKAIOIIUX

HpOBepﬂeMbIe NMPEAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06pa30BaTeﬂbH0ﬁ nporpaMmmbl OCHOBHOI'O 0611161"0 06pa30B3HI/Iﬂ

HUCIIOJIB30BaTh IOHATHUA

pasinyaTh SBJICHUSA 10 ONMCAHMIO MX XAPAaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE

pacro3HaBaTh ~ TPOSIBJICHUE  HM3YyYCHHBIX  (U3UYECKUX  SIBJICHUH B
OKpY)KaloIlleM MHUpE, B TOM 4YHcle (U3NYECKUE SBICHHUS B MPUPOIE, MPHU
9TOM TEPEBOAUTh MPAKTUYCCKYIO 3a7ady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHM) PUINIECKUX SIBICHUI

OINUCHIBATh M3YYECHHBbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, UCHOJb3Ys
¢usnyeckue  BEIMYMHBI, MPU  ONHCAHUU  MPABUIBHO  TPAKTOBATh
(¢u3nyeckuil CMBICH MCIIOJIb3YEMbIX BEJIUYMH, OOO3HAYEHHUS M EJUHMLIBI
(u3NYEeCKUX BEJIWYHMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIME JTAHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTMMH BEIHMYMHAMH, CTPOUTH TpaduKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUIHH

1.5

XapaKkTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS H MPOIECCHI,
WCMOJIb3YySl  U3YYEHHBIE 3aKOHbI, IPH HOTOM JIaBaTh  CJIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BEIPAKCHHE

1.6

OOBACHATH (bl/ISI/ILICCKI/Ie IIponecCol U CBOMCTBA TCJI, B TOM YHCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOT'O XapPaKTCpa: BLIABJIATH
NPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH o0BsicHeHHe U3 1 — 2 JTOrHYecKux
maros € IMOMOIIBIO 1-2 HU3YUYCHHBIX CBOMCTBaA (1)I/I3I/IHCCKI/IX ﬂBHeHHﬁ,
(13PI3I/I‘I€CKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pelmats pacuéTHbple 3ajauyud B 2 — 3 JIEHCTBUSA, HUCIOJB3Ys 3aKOHBl U
(dopMmybl, CBs3bIBaroIIne (hU3MYECKHE BEJIMYMHBL: HA OCHOBE aHalIM3a
YCIIOBHS 3aJaud 3allMChIBATH KPATKOE YCIIOBHUE, BBIABISATH HENOCTATOK
JaHHBIX JUISI pelIeHWs 3aJadd, BbIOMpaTh 3aKOHBI H  (OPMYIIHI,
HeoOXoauMBbIe ISl €€ pelleHHs, NPOBOAMTH pPacuy€Thl M CPaBHUBATH



1.8

1.9

1.10

IMOJTYYCHHOC 3HAUCHUC (1)H3quCKOﬁ BCINYHHBI C U3BCCTHBIMHU JaHHBIMH

pacrmo3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh TPH OMOIIH
(U3NYECKUX METOJIOB, WCIOJB3ys OIHMCAHUE WCCICIOBAHUS, BBIACIATH
IIPOBEPAEMOE  NPEAINIONOKEHNE, OLEHHUBATh IPABUIBHOCTh  IOPAIKA
IIPOBEICHUS UCCIIEI0BAHMS, 1€]1aTh BEIBOIbI

IPOBOJUTH OTIBITHI 0 HAOIIOIEHUIO (PH3HUECKUX SBJICHUN MIN (PU3UIECKUX
CBOMCTB TeJl: (pOPMYJIIMPOBATH MPOBEPSEMBIC IMPEAINOJIOKEHUS, COOMpPATh
YCTQHOBKY M3 IPEUIOKEHHOI0 O0OpYAOBaHUs, ONUCHIBATH XOJ ONbITA U
(OopMyIMpPOBATH BBIBOBI

BBITIOJIHATH MPSIMBIE U3MEPEHUsSI C UCTIOIH30BAHUEM aHAJIOTOBBIX NMPHOOPOB
U JTaTYNKOB (PM3MUECKUX BEJIWYHMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUI C
y4€TOM 3a1aHHON aOCOJIFOTHON MOIPEIIHOCTH

1.11

1.12

1.13

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKON BEIWYMHBI OT
ApPYroM ¢  WCIOJB30BAaHUEM  MNPAMBIX  W3MEPEHUHU:  IUIAHMPOBATH
HCCIIeIOBaHNE, COOMpaTh YCTAHOBKY U BBINOJHATH H3MEPEHHUS, CIENys
OPEUIOKEHHOMY  IUIaHy,  (UKCUPOBaTh  pe3yJbTaThl  IOJIY4YEHHOM
3aBUCHMOCTH B BH/IC TaOJHUIl ¥ Tpa(UKOB, J€aTh BBIBOJBI M0 PE3yJIbTATAM
UCCIICIOBaHHS

IpOBOAWUTL KOCBCHHBLIC HU3MCPCHUA (I)I/I3I/I‘IGCKI/IX BCJIMYHH: TIJIAaHUPOBATH
U3MEpeHusi, CcoOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  CJenys
MPETI0KEHHON HHCTPYKIIUH, ¥ BEIYMCIISIT 3HAUCHUE BETHYHHBI

cOOJIFOIaTh MpaBHiIa TEXHUKH O€30IMaCHOCTH TPHU paboTe ¢ JabopaTOPHBIM
o0opymoBaHueM

1.14

XapaKTepu30BaTh NPUHLUIBI  JIEHCTBUS  U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUS, UCIOJIb3Yys 3HAHUS O
CBOMCTBaX  (U3MYECKUX  SBICHUH U  HEOOXOAMMBIE  (PU3NYECKHE
3aKOHOMEPHOCTH

1.15

1.16

1.17

pacrio3HaBaTh IPOCTble TEXHHYECKHE YCTPOMCTBA M H3MEPHUTEIbHbIE
npubOpbl MO CXeMaM M CXEMaTHYHBIM PHUCYHKAaM, COCTaBISATb CXEMBI
JNEKTPUUYECKUX  IleMed ¢  TOCIeAOBaTeNIbHBIM U MapajuleJIbHbIM
COCMHEHUEM DJIEMEHTOB, pasjifuasi YCIOBHbIE OO0O3HAYEHHS 3JIEMEHTOB
3JIEKTPUYECKUX LIETIEN

NPUBOIUTH  NpUMEpbl  (HAXOAWTh  HMHMOpMALMIO O  NpPHUMEpax)
MPAKTUYECKOTO HCIOJIb30BAHUS (DU3UYECKMX 3HAHUH B IOBCETHEBHOM
KU3HU A o0ecrieueHus 0e30MacHOCTH MpU OOpallleHUuH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 30POBbs M COOIIOICHHUSI HOPM
HKOJIOTHYECKOTO IMOBEICHHS B OKPY)KAIOIIEH cpefe

OCYIIECTBIISATh MOUCK HH(pOpMaluu (U3NYECKOTO COACPKAHUS B CETH
WNuTepHer, Ha OCHOBE HWMEIOIIMXCS 3HAHUH U TYTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX MCTOYHUKOB BBIJEISTh HH(POPMAIIHIO, KOTOPAS SIBJISETCS
MIPOTUBOPEUNBOM UITU MOXKET OBITh HEJOCTOBEPHOI

1.18

HCIIOJIB30BAaTh IIPU BBLINIOJIHCHUHN y‘le6HBIX SaﬂaHI/Iﬁ HAaY4YHO-IIOIIYJISIPHYIO




1.19

JAUTEpaTypy (PU3NYECKOrO COJEepKAaHUsS, CIPABOYHBIE MATEpUalbl, PECYPCHI
cetu VHrepHer; Binagerb NpuUEMaMM  KOHCIEKTUPOBAHMSA  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIIUK U3 OJTHONM 3HAKOBOW CHUCTEMBI B APYTYIO

co37aBaTh COOCTBEHHBIC IMHMCHMEHHBIE W KpATKHE YCTHBIC COOOIICHUS,
0000mas wuHpOpMAIMIO M3 HECKOJIbKUX HCTOYHUKOB (UIUYECKOTO
CoJiepKaHusl, B TOM YKCIIE MMyOJIUYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOMN
WJIM UCCIIEIOBATENLCKON JIEATEIBHOCTH, TIPU ATOM TPAMOTHO MCIOIB30BaTh
W3yYCHHBI TOHATHUHHBIN ammapar Kypca (HU3WKH, CONPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALUEN

1.20

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabrara

11

1.2

1.3

1.4

IpU BBITIOJIHEHUM YYEOHBIX TPOEKTOB M HCCIEAOBAHUN (HU3MUECKUX
MPOLIECCOB paclpeieNiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3a/la4aMH, CJICAUTH 32 BBIMIOJIHEHUEM IUIaHA JCHCTBUU U
KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B
NeSTeIbHOCTh TPYIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,
MIPOSBIISAS TOTOBHOCTD pa3peniaTb KOH(IUKTHI

IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCITOJIB30BATh U3YYCHHBIC ITIOHATUA

pas3jindaTthb ABJICHUSA IO OMMCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘ICCKOC SIBJICHHUC

pacro3HaBaTh  TPOSBICHHE  W3YyYCHHBIX  (PU3MYECKHX  SBJICHHA B
OKpY)KaloIlleM MHUpE, B TOM 4YHcie (U3NYECKUE SIBICHUS B MPUPOIE, MPHU
3TOM TMEpEeBOAUTh MPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) PUINUECKUX SIBICHUI

OINHCHIBATh M3yYEHHBIE CBOMCTBA Tel M (PU3UUECKHE SBIICHUS, UCIOIb3Ys
(dbu3uvecKkue  BETWYWHBI, TIPH  ONHCAHWHM  TPABWIBHO  TPAKTOBATh
(u3MYECKUN CMBICIT HCIONb3YyEMbIX BEIMYUH, O003HAUECHUS U E€AMHUIIBI
(u3MYeCKUX BEIMYMH, HAXOOUTh (OPMYINbI, CBSA3BIBAIOIINE JTAHHYIO
(u3MYEeCKyI0 BEIWYMHY C JAPYTMMH BEJIMYHUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCHMOCTEN (PU3NYECKUX BETUYHUH

1.5

1.6

XapakTepu3oBaTh CBOMCTBA TECII, (bPISI/I‘leCKI/Ie SABJICHUA W IIPOLECCHI,
HCIIOJIB3YA HU3Yy4YCHHBIC 3aKOHBI, npu 9TOM JaBaThb CJIOBECHYIO
(1)OpMy.]'II/IpOBKy 3dKOHAa " 3allMCbIBATh €T0 MATCMATHYCCKOC BbIPAKCHUC

OOBACHATH (PU3MYECKHE MPOLIECChl M CBOWCTBAa TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CUTyaluil MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH
MIPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JTOrHYECKHUX



1.7

maros € IIOMOIIBRO 2 -3 HU3YUYCHHBIX CBOMCTBA (I)I/I?»I/IIIGCKI/IX HBHGHHﬁ,
(I)I/I3I/I‘ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

pemaTh pacu€THble 3amayd (Omuparolmecs Ha cucreMy U3 2 — 3
ypaBHEHHUI), UCTIONB3Yys 3aKOHBI U (HOPMYIbI, CBSI3bIBAIOLIUE (U3UUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBMS 3aJauyd 3alHMChIBaThb KpPATKOE
YCIIOBUE, BBISABIATH HEAOCTAIOIIME WM HU30BITOYHBIC JAHHBIE, BHIOMpPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIE JJISi PEIICHUs], TPOBOJUTH PACUETHl U
OLICHUBATh  PEAIUCTHYHOCTh  IOJNIYYEHHOTO 3HA4YCHHUS  (PU3UUECKOU
BEITUYIHUHBI

1.8

pacmo3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PEIIUTh MpH T[OMOIIU
(u3MYECKUX METOOB, HCIIONB3Yys ONMUCAHHE WCCIENIOBAHUsS, BBIICTATh
MPOBEPSIEMOE  NPEANOJIOKEHHUE, OLEHUBATh MPABUIBHOCTh  IMOPSIKA
MPOBEACHUS  UCCJEAOBAHMS,  JIeJlaTh  BBIBOJBI,  HMHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOIEHUN U OTIBITOB

1.9

1.10

1.11

1.12

MPOBOJIUTH OMBITHI IO HAOTIOACHUIO (U3NUCCKUX SIBICHUH MITH (PU3MUCCKIX
CBOWCTB TEJI: CaMOCTOSITEIILHO COOMpAaTh YCTAaHOBKY W3 H30BITOYHOTO
Habopa 0O0OpyHOBaHUs, OIUCHIBATH XOJ[ OMBITA W €ro pPe3yJbTaThl,
(hopmynupoBaTh BHIBOIBI

IPOBOUTH TPH HEOOXOAWMOCTH CEPHIO TNPSIMBIX HU3MEPEHHH, ONMpPEaessis
cpeaHee 3HayYeHHWE H3MepseMoil BenuuuHbl ((POKycHOEe paccTosHHE
coOuparomeld  JHH3BI), OOOCHOBBIBaTH BBIOOp CIOCO0Aa HM3MEpPEHHS
(M3mMepuTenbHOrO Mpubdopa)

IMPOBOAHUTL  HUCCICOAOBAHHC 3aBUCHUMOCTEH (bHBquCKI/IX BCJINYHMH C
HCIIOJIb3OBAHUCM  IIPAMBIX PIBMepeHPIﬁI IUIaHUPOBATh  UCCJICJOBAHUC,
CaMOCTOATCIIBHO CO6I/Ip8.TB YCTAHOBKY, (I)I/IKCI/IPOBaTL PE3yIbTAaThL
HOqueHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘-ICCKI/IX BCJIMYHMH B BHIAC TaGHI/II_II/I
Fpa(bI/IKOB, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

MIPOBOJIUTh KOCBEHHbBIE H3MEPEHUs (U3UUECKUX BEIMYHMH: IUIAHUPOBAThH
U3MEpEHUs,, CcOOUpaTh HKCHEPUMEHTAIbHYI) YCTAaHOBKY M BBIIOJHSATH
U3MEPEHUs, CIeAys IPENIOKEHHOW HWHCTPYKLMHM, BBIYMCIIATH 3HAYCHHE
BEJINYMHBI U AHAIIM3UPOBATH MOJYYECHHBIE PE3YJIBTATH C YYETOM 3alaHHOU
IOTPELIHOCTH U3MEPEHUM

1.13

1.14

1.15

cOOJIFOIaTh MpaBHUJIa TEXHUKH O€30MacCHOCTH MPHU paboTe ¢ J1abopaTOpHBIM
o0opymoBaHueM

pa3nuyaTh OCHOBHBIE IPU3HAKM M3YYEHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuajbHas TOYKa, aOCOIIOTHO TBEPJOE TEN0, TOYEUHBIH HMCTOUYHHMK
CBETa, JIy4, TOHKas JINH3a, JIJaHETapHasi MOJEJb aToMa, HYKJIOHHAsE MOJIENb
aTOMHOTO si1pa

XapakTEepPU30BaTh MPUHIMIBI  JIEUCTBHS  W3YYEHHBIX NPUOOPOB |
TEXHUYECKHUX YCTPOWCTB C OMOPOW HA MX OINHUCAHMS, UCIOJIb3Ys 3HAHUS O
CBOMCTBax  (M3MYECKUX  SBIEHUA ©  HEOOXOoauMble  (U3HYECKHE
3aKOHOMEPHOCTH



1.16

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHHUUYECKUX
YCTPOKMCTB, H3MEPUTEIBHBIX PUOOPOB U TEXHOJIOTHUECKUX MPOLIECCOB MPHU
pelieHud  y4eOHO-IPAaKTUYEeCKMX  3aJad, ONTHYECKHE CXEeMbl  JJis
HOCTPOCHHUS N300PAKEHHIA B TUIOCKOM 3€pKaJie ¥ COOMPAIONICH JTHH3e

1.17

NPUBOANUTH  NpUMEphl  (HaXOAWTh  HMHGOpPMALUIO O  MpuUMepax)
IPaKTHYECKOTO HCIOJIb30BaHHUs (DU3NYECKUX 3HAHMH B IOBCEIHEBHOM
KHU3HM Ui oOecriedeHus: 0e30MacHOCTH MpU OOpallleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3A0POBBS M COOIIOJICHHS HOPM
9KOJIOTMYECKOr0 OBE/ICHHS B OKpYXKarolLIel cpere

1.18

OCYILLECTBIIATh IMOMCK HHGpOpPMAaLUU (PU3HUECKOTO COACpKaHUA B CETH
WuTepHeT, caMoCTOATENbHO (HOPMYIUpPYsl MOUCKOBBIM 3ampoc, HaXOIUTh
IYTH ONpEeNICHHsI TOCTOBEPHOCTH IOJIyYeHHONH MH(OpPMAaluu Ha OCHOBE
UMEIOLIUXCS 3HAHUN U JONOJHUTENIBHBIX HCTOYHUKOB

1.19

1.20

1.21

UCIOJIb30BaTh MPH BBIIIOJHEHUH Y4E€OHBIX 33JaHUN HAYYHO-MOMYJISIPHYIO
auTepaTypy (pusmdeckoro comepikaHus, CIpaBOYHBbIE MATEPUAIIbI, PECYPCHI
ceru MHrepHer; Bimaxerb NpUEMAMH  KOHCIEKTUPOBAHUSI  TEKCTAa,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO

co3/laBaTb COOCTBEHHbIE NMHCbMEHHBIE M YCTHbBIE COOOIIEHHS Ha OCHOBE
uHbOpMaAIIMU U3 HECKOJBKUX HCTOYHHKOB (PU3UUECKOTO COJepKaHus,
nyOJIMYHO MPENCTABIATh PEe3yIbTaThl MPOEKTHON WIIM MCCIIE0BATENbCKON
JEATEIIbBHOCTH, IPU ATOM IPaAaMOTHO MCIIOJIb30BaTh U3YYEHHBIN MOHATHUIHBIN
anmapatr HM3y4aeMmoro pasjaena (U3MKM M CONPOBOXKAATH BBICTYIUICHHUE
npe3eHTanuen ¢ yaéToM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAaHUNA (U3NIECKUX
IPOIECCOB PACTPEAENsATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 3aa4aMH, CICIUTh 32 BBIIIOJIHCHUEM IUIAHA NEUCTBUU U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIA] B
JEATEIbHOCTh T'PYIIIBI, BBICTPANBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
MIPOSBIISA TOTOBHOCTh pa3peliaTb KOH(PIUKTHI



IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pa3aesia  3jieMeHTa

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA

®usuka — Hayka o npupone. SBieHus npuponsl. Puznueckue
1.1 SIBIICHUS: MeXaHWYeCKHUe, TEIUIOBLIC, 3JIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIC, 3BYKOBBIC

duznyeckue BEITMYMHBI. I/I3MepeHHe (1)I/ISI/I‘IGCKI/IX BCJINYHH.

1.2 duznyeckue IpUOOPBHI. ITorpemHocts U3MEpEHUN.
MesxayHapoaHasi CHCTEMa €MHHULL

EcrecTBeHHOHAayYHBIH  METOJ  TO3HAHUS: HaOJIIOIEHNE,
1 13 MOCTAHOBKAa HAYYHOTO BOIIPOCA, BBIIBM)KEHHE THIIOTE3,
' HKCIIEPUMEHT o MIPOBEPKE TUIIOTE3, 00BsICHEHHE

HaO0II0aEMOT0 SIBIICHUS
1.4 Onucanne PU3NYECKHUX SBJICHUNA C TIOMOIIBIO MOJIEIEeH

[IpakTuueckue paboThI:
H#HPar##113mepenne paccTOsIHUM.
15 H##HtPar#H#13mepenne o0bEMa KUIKOCTH U TBEPIOTO TENA.
' #HH##Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
HiHtPar#H#3mepenne TEMIIepaTyphl pu ITOMOIIH

KUJKOCTHOTO TEPMOMETpA U JaTYUKA TEMIIEPaTypbl
INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

H#HPar#H##CTpoeHre BelleCcTBA: aTOMbl U MOJIEKYNBI, UX
2.1 pazmepbl. ONBITBI, OKa3bIBAIOLIME AMCKPETHOE CTPOCHUE
BEIIIECTBA

#i#H#Par###]|Brxenne vactun BemiectBa. CBS3b  CKOPOCTH

2.2 JBH)KEHUS YaCTHIl ¢ TeMIEpaTypoil. BpoyHOBCKOe IBHIKEHHE,
T dy3us
2 93 B3anMmoieiicTBHe 4acTHIl BEIIECTBA: IPUTHKEHUE U
' OTTAJIKUBAHUE

HiHtPar#t# ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHME Ia30B,
KUAKOCTEH U TBEPABIX (KpUCTAUIMYECKUX) Ted. B3zaumocBsizb

2.4
MEK/Ty CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHHSIIX
U X aTOMHO-MOJIEKYJISIPHBIM CTPOSHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

2.6 [IpakTuueckue paboThI:



###Par#H###01enka auaMeTpa aToMa METOAOM psnoB  (c
UCTIONB30BaHuEM (oTorpaduii).

HHHPar###ONBITEL 10 HAOJIOJCHUIO TEIUIOBOIO PACIIMPEHUs
ra3os.

HHAPar###0nbITl 10 OOHApYXKEHUIO  JEHCTBUS  CHJI
MOJICKYJIIPHOTO TIPUTSKEHUS

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

Mexannveckoe IBH)KCHHE. PaBHOMEpHOE M HEpaBHOMEPHOE
NIBIDKEHUE

#H#Par###Cropoctb. CpellHsis CKOPOCTh MPU HEPABHOMEPHOM
IBIKEHUU. Pacuér myTu u BpeMeHH JIBHKCHUSI

SIBnenue nHepuuM. 3aKOH MHepUMH. B3anMonelicTBrue Ten Kak
IIPUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tell. Macca Kak Mepa
WHEPTHOCTH TeJa

##Par##Inornocts  BemectBa. CBsI3p  IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEllleCTBA

Cwuta KaK XapaKTEepPUCTHKA B3aUMOJICUCTBUS TEI

Cuna ynpyroctu u 3akoH I'yka. Mi3MepeHue cuiibl ¢ OMOIIBIO
JMHAMOMeETpa

HH#HPar###IBnenne taroteHus u cwia TsbkecTd. Cuiia TsKecTu
Ha JApyrux mnaHerax. Bec tena. HeBecomocTs

Cuna tpenus. TpeHue CKOIbXKEHUS U TPEHUE NOKos. TpeHue B
PUPOJIE U TEXHUKE

3.9

HiHPar#H#Cnoxenne cui, HalpaBIEHHBIX IO OJHOW IPSAMOIL.
PaBHO€licTBYIOIIASA CHIT

3.10

3.11

3.12

[IpakTuueckue pabOTHI:

Omnpenenennue CKOPOCTH PaBHOMEPHOTO NBIKEHUS (IIapuKa B
KUJKOCTH, MOJIEIIU IJIEKTPUIECKOT0 aBTOMOOWIIS U TaK Jaiee).
Omnpenenenue cpenHel CKOPOCTH CKOJNBXKEHUS Opycka WU
[IapuKa MO0 HAKJIOHHOW miIockocTu. OmpeneneHue IMIOTHOCTU
TBEpAOro Tena. ONBITHI, JACMOHCTPUPYIOIIHAE 3aBUCHMOCTD
pacTspkeHus (1edopMaIui) MPy>KUHBI OT MPHIIOKCHHON CHIIBL.
OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHUJIbI  TPEHHUS
CKOJIbKEHUSI OT Beca Tela W XapakTepa COMPHKACAIOIIMXCS
MMOBEPXHOCTEH

dusudeckue SBIECHUS B npupoaec: MNpUMEPLI ABUKCHHUA C
pa3IMYHBIMU CKOPOCTSIMH B JKHMBOM W HEXHUBOW MPUPOJE,
JIGI\/’ICTBI/IC CWJIBI TPECHUSA B IIPUPOJAC U TCXHUKE

TexHuueckue ycTpoucTBa: JUHAMOMETD, MOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEM 1 TA30B

4.1

HaBnenue TBEpmoro Tema. CrnocoObl  yMEHBIIEHUS U



4.2

4.3

4.4

4.5

4.6

4.7

4.8

YBCIUYCHUA JABJICHUSA

JlaBnenne ra3a. 3aBUCHMOCTH JaBJCHHS Tra3a OT o00béMma,
TEMIIEpATyPBI

Hepe):[aqa JaBJICHHUA TBépILBIMI/I TCJIaMU, X KUJKOCTAMHU U Ira3daMu.
3akoH ITackans. [IHeBMaTHYECKHE MAITUHEI

3aBUCUMOCTD aBIIEHUS SKHIKOCTH OT TTyOWHBI.
['uapocratnueckuii  mapagokc. CooOmiarommecs  COCYIBI.
I'mapaBnuyeckre MeXaHU3MBI

AtMocdepa 3emnanm u armochepHoe napineHue. [IpuunHbl
CyIIECTBOBaHUS  BO3AyIIHOW  obGomoukw  3emum.  OnbiT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JAaBIEHUS OT
BBICOTHI HaZl YPOBHEM MOPA

Nsmepenne  atmocdepHoro  masinenus.  [IpubGopsr st
U3MepeHus: aTMoc(epHOTo aBICHUS

JlelicTBME XUIKOCTM M Ta3a Ha IMOrPYKEHHOE B HUX TEJO.
BerlTankusaronias (apxuMeoBa) cuiia. 3akoH Apxumena

IImaBanue Ten. Bo3ayxornnasanue

4.9

[IpakTuueckue pabOTHI:

UccnenoBanue 3aBUCUMOCTHM Beca Tejla B BOJAE OT 00BEMaA
MOTPYKEHHOM B KUAKOCTH dacTH Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CUJIBbI, JEHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B JKUJKOCTh. [IpoBepKka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUIIBI,
JIEUCTBYIOILIEH HA TEJIO B YKUIAKOCTH, OT Macchl Tena. OmnbIThL,
JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh  BBITAJIKHABAIOLIECH  CHUJIBI,
JeMCTBYIOIEH Ha TEJIO B KHUJKOCTH, OT 00BbEMA MOTPYKEHHON B
JKUJIKOCTh YaCTH TeJla MW OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHUE JIOAKUA U
onpeJereHue e€ rpy30noIbEMHOCTH

4.10

411

OusnuecKkue SBICHUS B MPHUPOJE: BIMIHHE aTMOC(EpPHOTro
JTaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

TexHuueckue YCTPOMCTBA: coo0Iarmuecs COCYJIBIL,
YCTPOMCTBO BOJOIPOBOJIA, TUAPABIMYECKUI MPECC, MAHOMETP,
OGapoMeTp, BRICOTOMED, MOPIIHEBOM HACOC, ApEOMETP

PABOTA, MOIIIHOCTD, SOHEPT' U

5.1 Mexanunueckas pabota

5.2 MexaHnuyeckasi MOIIHOCTD

53 [IpocTble MeXaHWU3MBI: pbIYAr, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' IMpaBusio paBHOBECHS phIUara

5.4 [IpumeHenue mpaBuiIa paBHOBECHS pblyara K OJIOKY

55 «3onotoe mpaBwio» MexaHuku. KoaddunueHt mnomse3Horo

JEHUCTBUS MEXaHHU3MOB. HpOCTLIe MCXAaHU3MBI B 6LITy n



TCXHHUKC

5.6 [TorenmanpHast SHEPTUM Tea, MOJHITOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
58 [lonnas MexaHudeckas »JHeEprus. 3aKOH M3MEHEHHS U
' COXPaHEHUS MEXaHHUYECKON YHEPTUU
[IpakTudeckue paboOTHI:
##HtPar#H#Onpenenenue  pabOTbl  CHUJIBI  TPEHUS  IIPH
59 pPaBHOMEPHOM  JBM)KEHMHM  Tejla [0  TOPU3OHTAJIbHOMN
' noBepxHocTu. lccrienoBaHue yCIIOBUM paBHOBECHS phlyara.
N3mepenne KIIJI HakioHHOW IUIOCKOCTH. M3ydeHuwe 3akoHa
COXPaHEHUS MEXaHHUYECKON YHEPTUU
5.10 duznyeckue sIBJICHUS B IPUPOJIE: PblYaru B Telie YeJI0BeKa
Texuunueckue yCTpOICTBA: JUSEEI MOJIBUKHBIH u
511 HETMOJIBMKHBIA ~ OJIOKM, HAKJIOHHAS TUIOCKOCTh, IIPOCTHIC

8 KUIACC

Kon Kon
pa3aesia  3JieMeHTa

MEXaHU3MBI B OBITY

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUSA

TEIUUIOBBIE ABJIEHUA

OCHOBHBIC TOJOKCHUS MOHGKyanHO-KPIHGTPI‘ICCKOfI TCOPHUU
CTPOCHHUS BCUICCTBA. Macca u pasMEpbl MOJICKYIIL. OHLITBI,

61 MOJITBEPIKTAIOIIIHE OCHOBHBIE TIOJIOKECHHS
MOJICKYJISIPHOKUHETUYECKOI TEOpUH
6.2 Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOro COCTOSTHHM
' BeniecTBa. Kpucramindyeckue u amopHsle Tena
6.3 OObscHEHHE CBOMCTB ra30B, XHJAKOCTEH W TBEPABIX TENl Ha
' OCHOBE IMOJI0)KEHUN MOJIEKYJIAPHOKUHETUUECKON TEOPUU
6.4 CMaunBaHUE U KaWUISIPHBIE SIBICHUS
0 6.5 TemoBoe paciupeHue u cxaTue
6.6 Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TETJIOBOTO
' JIBU>KEHUS YaCTHI]
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHsS BHYTpPEHHEH
' SHEpIuu: Terionepeaaya U CoBepiieHue padboTbl
6.8 Bunsl  Temnonepenadu:  TEIIONPOBOAHOCTb,  KOHBEKIIMS,
u3Iy4YeHue
6.9 KonugecTBo TemioTsl. Y aenbHast TEINIOEMKOCTh BEIIECTBA
6.10 TennooOMeH M TemjaoBoe paBHOBECHE. YpPaBHEHHME TEIUIOBOIO

Oaimanca




6.11

6.12

6.13
6.14

IlnaBnenue wu OTBCPACBAHHUC KPUCTAJUIMYCCKUX  BCHICCTB.
VI[GHLHaSI TCILJIOTA IIJIaBJICHUA

[TapooOpazoBanue u kouaeHcanus. Mcnapenwe. Kunenwue.
VY nenvHas TEeIuioTa napooOpa3oBaHusl. 3aBUCUMOCTh
TEMIEPaTypbl KUTICHHUS OT aTMOC(HEPHOTO JaBICHUS

BirasxxHoCcTh BO31yXa

9Hepr1/151 TOILJIMBA. Y JieNbHas TEIlJIoTa CTOopaHuAa

6.15

6.16

6.17

6.18

6.19

[Ipunnuner padoter TemmoBbix asurateneit KIIJ[ Termooro
nBurareis. TemuioBble ABUTaTeNd M 3alUTa OKPYXKaromIeH
Cpelbl

3aKOH COXpaHEHUs U IMPEBPALLEHUS HSHEPrUM B TEIUIOBBIX
mporeccax

[IpakTrueckue pabOThI:

#HHHPar##H#ONbITEL MO0 OOHApYXKEHHIO  JIEHCTBHS — CHII
MOJICKYJIIPHOTO TIPUTSIKEHUSI.

###Par###OnbITEl MO BBHIPAIMBAHUIO KPUCTAJJIOB MMOBAapPEHHOMN
COJI WJTU caxapa.

H#H#HPar###O0nbITEl IO HAOIIOMCHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, )KUJIKOCTEH W TBEPBIX TEJ.

###Par###Onpenenenue  gaBieHUs BO3Ayxa B OayuioHe
LIpuiia.

H#A##Par###OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JTaBJICHUS
BO3/IyXa OT €r0 00bhEMA U HATPEBAHUS WIH OXJIQKICHUSI.
###Par###I [poBepka runore3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI
CTOJNOMKA KUJAKOCTH B TEPMOMETPHUYECKOH TpyOKe oOT
TEeMIIepaTypBhl.

#i##Par###HabmoneHne N3MEHEHHsI BHYTPEHHEH SHEPTUH Tela
B pe3yJbTaTe Terionepenayn u paboThl BHEITHUX CHIL
#HHHPar###cciienoBanue SIBJICHUS TEIUIO0OOMEHA npu
CMEILIMBAHUH XOJIOJIHOW U rOpsYEr BOJIBI.
#H##Par###Onpenenenue KOJIMYECTBA TEIUIOTHI, IOJIyYEHHOTO
BOJAOW TIpU TEIUIOOOMEHE ¢ HarpeThiM METAUTHYECKUM
IATUHAPOM.

#H##Par###OnpeneneHue yeabpHON TETNIOEMKOCTH BEIIECTBA.
#H##Par###VccnenoBanue mpolecca UCIIapeHus.
###Par###OnpeaeneHne OTHOCUTEIBLHON BIAXKHOCTH BO3/AyXa.
###Par###Onpenenenue yaenbHON TEMIOTHI IUIABICHUS JIbJa.

duznyeckue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
KalWUIApHBIE SIBICHUS B NPUPOJE, KPUCTAJUIBI B TMPHUPOJE,
nznydyenue CoiHIa, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3BI;
o0Opa3oBaHHe POCHI, TYMaHa, WHesl, CHera.

Texanueckue YCTpOMCTBA: KaluJUIsApBI, IIPUMEPBHI
HCIIOJIb30BAaHUsl KPUCTAJUIOB, KUIKOCTHBIA TEPMOMETP, JATYUK




TEMIIEpaTypbl,  TEPMOC, CUCTEMa  OTOIUICHUSA  JIOMOB,
TUTPOMETPHI, TICUXpPOMETp, TMapoBas TypOWHa, JBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SBJIEHU A

7.1 Dnektpuzalys Teu. [[Ba posia aIeKTpUIeCcKuX 3apsiioB
BzaumoneiictBue  3apsokeHHBIX  Tedn.  3akoH  Kynona
7.2 (3aBUCUMOCTD CHJIBI B3aUMOJCHCTBHS 3apsKEHHBIX Tl OT
BEJIMYUHBI 3aPsI/I0B U PACCTOSIHUS MEXKAY TEJIaMu)
DnexTpuueckoe nosne. Hanpspk€HHOCTD AIEKTPUYECKOTO TTOJIS.
7.3 [IpuHnn =~ cymeprno3Wmuu  SJEKTpUYECKHX  Toyed  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn 3JIEKTPUYECKHUX 3apsi0B. DJIeMEeHTapHbIN
7.4 anekTpudeckuil 3apsin. Crpoenue artoma. IlpoBoaHuku u
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DIIEKTPUYECKUI TOK. YcnoBust CYIIECTBOBAHUSA
' 3JEKTPUUECKOT0 TOKa. MICTOUHHMKHM MOCTOSIHHOTO TOKA
77 JIeHCcTBUS DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
' MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
7.8 Onexrpuueckas nenb. Cuia Toka. DIEKTPUIECKOE HAIPSKEHNE
79 ConpoTHuBieHHEe TMPOBOJHHUKA. YIEJIbHOE CONPOTHBICHUE
' BEIIECTBA
7.10 3akon OMa it yyacTKa 1enu
7.11 [TocnenoBarenbHOE U MapAIIIEIBHOE COEAMHEHUE TIPOBOJHUKOB
712 PaGoTa m MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3akoH Jxoyms —
' Jlenna
713 DNeKTpUYECKUe LEMU U MOTPEOUTENU AIICKTPUIECKONW dHEPTrUn
' B ObITy. KOpoTkoe 3ambikanue
714 [loctosinuple ~ MarHuTHL.  B3aumopeiicTBue  MOCTOSHHBIX
' MarHuTOB
715 MarnuTtHOe nosie. MaruuTHoe noje 3eMJu U €ro 3Ha4eHHUe It
' KU3HH Ha 3emiie
716 OneiT Opcrena. MarHuTHoe 10J€  3JEKTPUYECKOIO TOKA.
' [IpuMeHeHne 37IeKTPOMArHiTOB B TEXHUKE
JlelicTBue MarHUTHOrO IOJs HAa IMPOBOJHHUK C TOKOM.
717 DNeKTpoABUTaTeNb  IOCTOSHHOTO  TOKa.  lcmonb3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIOpTE
718 OnbiTel @apanes. SBieHHE 5SJIEKTPOMArHUTHOM WHIYKIUU.
' I[TpaBuio Jlenna
7.19 Onektporenepatop. CrnocoObl MOMy4YeHHs] DIEKTPUUECKON



7.20

7.21

1.22

SHEpPIruu. DJEKTPOCTAHIMKM Ha BO300HOBISEMBIX HCTOYHHKAX
SHEPTUu

[IpakTuueckue padbOTHI:

OnpIThl 0 HAOTIOACHUIO SJIEKTPU3ALUU Tell HHAYKLIUEH U Mpu
CONIPUKOCHOBEHHH.

HccnenoBanue nelcTBUS AIEKTPUUYECKOTO OIS HA MPOBOIHUKH
U JUDJIEKTPUKHU.

COopka u npoBepKa padOTHI ANEKTPUIECCKOM IIEMU MTOCTOSTHHOTO
TOKa.

W3mepenue u peryupoBaHHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HAMPSHKEHHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa, HWAYLIETO 4Yepes
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpa W HAMNPsHKEHUS Ha
pe3ucrope.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh 3JIEKTPUYECKOIO
CONPOTUBJIEHUSI TMPOBOAHUKA OT €ro JUIMHBI, IUIOLIAIU
MOTIEPEYHOr0 CEUYEHHUsI U MaTepuaa.

ITpoBepka MpaBuIa CIIO)KEHUS HanpsKeHUH npu
MOCJIEI0BATEILHOM COEJUHEHUH ABYX pe3uctopoB. [IpoBepka
mpaBWwiia [Uisl CHJIbI TOKAa MpU MapajuiebHOM COEIUHEHHH
pesuctopoB. OrmpeneneHre pabOThl AJIEKTPUUIECKOTO TOKa,
uaymiero  yepe3  pesuctop.  OmpeneieHne  MOIIHOCTHU
JNEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HA  PE3UCTOPE.
HccnenoBanne 3aBUCHUMOCTH CHJIbl TOKa, HAYIIETO dYepes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KIIJ]
HarpeBatens. VccinenoBaHMe MAarHUTHOTO —B3aWMOJEHUCTBUS
MOCTOSIHHBIX ~ MarHUTOB.  VI3yuyeHWe  MarHUTHOTO  MOJIA
MOCTOSTHHBIX MAarHUTOB NPHU UX OOBEAUHEHUU W DPa3AeTICHHH.
HccnenoBanue nelCTBUS 3MEKTPUUYECKOTO TOKA Ha MarHUTHYIO
cTpeniky. ONbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM U MarHuTa OT CHJIBI TOKa U
HalpaBJeHUs TOKa B  Karymke. l3ydeHue  nencrBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TokoM. KoHcTpyupoBanue u
n3ydeHue paboTel anekTpoasuratens. M3mepenme KIIJ]
AJIEKTPO/IBUTaTeIbHON YCTaHOBKH. ONBITHI 10 HCCIIEI0BAHUIO
SBJIGHUSL  JJEKTPOMArHUTHOM  HMHIYKUMHU:  HCCIEJOBaHUE
W3MEHEHUH 3HAYEHUS U HallPaBJIEHUSI MHIYKIMOHHOTO TOKa

@usnueckue SBICHUS B IPUPOJEC: JJIEKTPUUYECKUE SIBJIICHUS B
atMocdepe, 3JIEKTPUYECTBO >KUBBIX OpPraHU3MOB, MarHUTHOE
noje 3eMiM, Jpeid MonrocoB, poib MAarHUTHOTO MOJS s
YKU3HU Ha 3emiie, NOJIIPHOE CUSTHUE

TexHuueckue  yCTpOMCTBA: 3JIEKTPOCKOII, aMIIepMeTp,
BOJIBTMETP, PEOCTaT, CYETUYMK OJIEKTPUYECKOM  HHEPruH,



3JIEKTPOOCBETUTEIbHBIE npudopsl, HarpeBaTelbHbIC
AJIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEeIOXPaHUTENH, JJIEKTPOMAarHur, AJIEKTPOJIBUraTEIIb
IIOCTOSIHHOT'O TOKA, FTEHEPATOp MOCTOSHHOTO TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsiemble IE€MEHTHI COAep)KaHUS
paznena
MEXAHUWYECKUE SABJIEHUA

8.1 MCX(?I‘HI/I‘IGCKOC nBrkeHne. MatepuanbHas Touka. Cucrema
oTcuéTa

8.2 OTHOCHUTETBHOCTh MEXaHUIECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
###Par###HepaBHOMEpHOE MPSMOJIMHETHOE JIBUKEHUE.

8.4 Cpennsisi 1 MTHOBEHHasl CKOPOCTh Tejla NMPU HEPAaBHOMEPHOM
JBUKCHUH

8.5 Yckopenue. PaBHOyCKOpEHHOE NMPAMOJUHENHOE ABUKEHUE

8.6 #HHPar##CBoooanoe magenne. OnblTe! [ anuies
H###Par###PaBHOMEpHOE NBIDKEHHE TIO OKPYXXHOCTH. [lepuon u

8.7 yactota oOpamieHusi. JluHeliHas W  yrjaoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepseiit 3akon HeroToHa

8.9 Bropoii 3akoH HeroToHa

8 8.10 Tperuii 3akoH HproToHa

8.11 H#HHH#Par#H###1 [puHIUn cyneprno3uiuu Cui

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 HH#HPar###Cuna  TpeHus: cuila TPEHUS CKOJIBXKEHHs, CHuila
TPEHHUS TTOKOS, IPYTHE BUIBI TPEHUS

8.14 ###Par###Cuna THKECTH W 3aKOH BCEMHPHOTO TSATOTCHHS.
YckopeHnue cBOOOAHOTO MaACHUS

8.15 JBuxenne miuaHer Bokpyr Connua. IlepBas kocMuueckas
ckopocTb. HeBecoMOCTh 1 neperpy3ku

8.16 PaBHOBecue MaTtepuaabHON TOUKH. AOCOIIOTHO TBEPOE TEIO

8.17 H##HtPar##PaBHoBecue TBEPAOro Tella C 3aKPEIUIEHHOM OChIO
BpaieHusi. MomeHt cwiibl. LIeHTp TsxkecTn

8.18 Nmnynsc Tena. U3menenne nmiynsca. MmMmyibc cuiibl

8.19 3aK0H COXpaHEHUS UMITYJIbCA

8.20 #H#Par###PeakTUBHOE IBMKEHUE



8.21

8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

Mexanuueckas pa60Ta U MOIITHOCTB

Pabora cun TsokectH, ynpyroct, TpeHus. CBsI3b JHEPTHH H
paboTsl

HOTCHHI/IaJ'IbHa}I BHGPFI/ISI TCJIa, IIOAHATOrO Haz HOBerHOCTBIO
3eMiu

[ToTeHnManbHasg SHEPTUs CHKATOW MPYKUHBI

H#iHPar#H#Kunernueckas sHeprud. Teopema O KMHETHYECKOU
SHEpPIrun

H#HPar##3akoH coxpaHEeHUs] MEXaHUYECKOW IHEPTUU

[IpakTuueckue paboThI:

OmnpeneneHue cpegHe CKOPOCTH CKOJIBXKEHUS Opycka MWIiH
JBIDKEHUS IIapHKa MO HAKJIOHHOM muockoctH. OmpeneneHue
YCKOpPEHUsI Tejla HpU PABHOYCKOPEHHOM JBMJKEHUM 10
HAKJIOHHOM IUIOCKOCTH.

HccrnenoBanne  3aBUCMMOCTH  MYyTH OT  BPEMEHH  TIpU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TPU PAaBHOYCKOPEHHOM JBM)KCHUHU
0e3 HayaJbHOW CKOPOCTH IYTH OTHOCATCA Kak psJi HEUETHBIX
yuced, TO  COOTBETCTBYIOLIME  IPOMEXKYTKHM  BpPEMEHHU
OJIUHAKOBBI.

HccrnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHHS OT CUJIBI
HOpMaJibHOTO jAaBieHusa. OmnpeneneHue koddduimeHta TpeHus
CKOJIBKEHHUSI. Omnpenenenue KECTKOCTH TIPY>KUHBI.
Onpenenenne paboThl CWJIBI TPEHHUS TPU PABHOMEPHOM
JIBIDKEHUM ~ Tela MO0  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenennue paboOThl CUJIBI YIIPYTOCTU MPH MOABEME Ipy3a C
UCIIOJIb30BAaHUEM HENOBM)KHOTO U TIOJBU)KHOTO OJIOKOB

duznyeckue SIBICHUS B mnpupoac: TMPUIMBBI W  OTJIHUBEI,
JABMKXCHUEC TIJIAHET ConHeyHoOH CUCTCMbI, pCAKTUBHOC OABHUKCHUC
JKHUBBIX OpPTraHU3MOB

TexHUYeCKHe YCTPOMCTBA: CIMAOMETD, AATYUKU IIOJIOKEHUS,
paccTOsIHUS U YCKOPEHHUS, PAKETHI

MEXAHNWYECKUE KOJIEBAHHMA 11 BOJIHBI

9.1

Konebarenbnoe  aBmxeHne. OCHOBHbIE — XapaKTEPUCTUKU
KOJICOaHMI1: IEpUOo/I, 4acTOTa, aMIUIUTYIa

9.2

9.3

9.4

MareMaTHueckuii W TPYXKUHHBIA MasaTHUKHU. IIpeBpaiuenue
SHEPIUM NP KOJIe0ATEIbHOM JIBUKEHUU

3aryxaromue kojaebanus. Beinyxaennsie konedanus. Pezonanc
Mexanudeckre BOJIHBL. CBOHCTBA MEXaHWYECKHUX  BOJIH.
[IpononpHbIe U TONIEpEeYHbIe BOJHBI. J[JIMHA BOJIHBI U CKOPOCTH

e€ pacnpocTpaHeHus. MexaHuyecKue BOJIHBI B TBEPAOM TeEIIE,
CECMUYECKHUE BOITHBI
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9.5
9.6

9.7

3Byk. ['pomMKkoCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa
HNudpas3Byk u yInpTpa3ByK

[IpakTudeckue paboOTHI:

OrnpezenieHne 4acTOTHI U MEepHo/ia KoJieOaHUN MaTEMaTUYECKOTro
MasITHUKA.

OmnpeneneHre YacTOTHl W TEpUOJa KOJEOAHWH TPYKHUHHOTO
MasTHUKA

HccnenoBanue 3aBHUCHUMOCTH nepuoaa Kosie0aHuit
MOJIBELICHHOIO0 K HUTH Tpy3a OT JUIMHbI HUTH. MccnenoBanue
3aBUCHUMOCTH Tepuojia KojeOaHuW MNPYXKHMHHOTO MAasiTHUKA OT
Mmacchl rpy3a. IIpoBepka HE3aBUCMMOCTH Hepuoja KojeOaHHi
rpy3a, MOJABEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyXuHbL. M3mMepenne yckopeHus CBOOOTHOTO TaieHUs

9.8

9.9

dusznyeckue SIBICHUS B npupoac: BOCIIpUATHE  3BYKOB
JKUBOTHBIMH, 3CMIICTPIACCHUC, celicMHU4YecKue BOJIHBI, IIYHaMH,
9X0

TexHuyeckue ycTporucTBa: 9X0JI0T, UCIOIb30BaHUE YIbTPa3ByKa
B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

101 OJEeKTPOMarHUTHOE  MoJyie.  DJIEKTPOMArHUTHBIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 31eKTpOMarHUTHBIX BOJIH

10.3 DnexTpoMarHuTHas npupojaa ceeta. CkopocTh cBeta. BonHoBbIe
' CBOiicTBa CBETa

[IpakTryeckue paboOTHI:
10.4 N3yueHne CBOICTB 3JEKTPOMAarHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO Tene(oHa

105 dusnueckue SBIEHUS B NpUpOAe: OHONOrMYecKoe AeHCTBHUE
' BUAMMOT0, yIbTPa(UOIETOBOIO U PEHTTEHOBCKOTO U3ITy4YeHUH

106 TexHHUECKHe YCTPOMCTBA: MCIOJIB30BAaHUE SJIEKTPOMArHUTHBIX
' BOJIH JIJIl COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JlyueBas monens cBera. MicTOUHMKM cBETa

11.2 [IpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpakKeHHUs CBETa

114 [Ipenomrnenue cBerta. 3akoH mpenomsieHus cBera. [lomHoe
' BHYTPEHHEE OTPaKEHUE CBETA

11.5 JIunza. Xox tyyen B JIMH3E

11.6 OnTuueckas cuctema ¢oroanmapara, MUKPOCKOTIA U TEJIECKOIa

117 I'maz  kak  omnruyeckas  cucrema.  biau3opykocts U

JaTbHO30PKOCTD
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Pa3noxxenne Oegoro cBeTa B CIICKTD. OmneiTel  HeloTOHA.

118 CrnoxeHune CrieKTpalibHBIX 1IBETOB. Jlucnepceus cBera
[IpakTuueckue paboThI:
###Par###ccnenoBanue  3aBUCUMOCTH  yIjla  OTPaKCHHUS
CBETOBOTO Jy4a OT yIJja MajJeHusl.
H##HHPar#H#13yuenne xapakTepucTUK U300pakeHUs MpeaMeTa B
IUTOCKOM 3epKalie.
##HtPar#H# ccnenoBanue  3aBUCUMOCTH  yIUIa  IIPEJIOMIJICHHUS
CBETOBOIO JIydya OT yIjla NaJeHUs Ha TpaHHUIe «BO3IAYX —
11.9 CTEKIJIO».
###Par### lonyuenne n3o00pakeHUI ¢ MOMOIIBIO COOMPAFOIIICH
JIUH3BI.
###Par###OnpeneneHue GOKYCHOTO PACCTOSHHUS U ONTHYECKOM
CHJIBI COOUPpAIOLIEH JTHH3bI.
HH#HPar###ONBITHI 110 Pa3I0KEeHUIO 0EI0Tro CBEeTa B CIIEKTD.
H#HPar#H##OnbITHL 10 BOCHPUATHIO LIBETA IPEIMETOB INPU X
HaOJIFOICHUH Yepe3 IIBETOBbIC (DMITBTPHI
Ousnueckue spiaeHus B npupoje: 3atMenus Conumna u JlyHsl,
11.10 [[BETa TeJI, ONTHUYECKHEe siBIeHUA B aTMmochepe (UBeT Hebda,
pedpakius, pagyra, MUPax)
11.11 TexHudyeckue yCTpOMCTBa: OUYKH, MepHcKor, ¢oToanmnapar,
' ONTHUYECKUE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
121 OmnbiTel Peszepdopna m mimanerapHas Mojenb atoMa. Mopenb
' aroma Bopa
12.2 Hcnyckanme wW  morjomieHWe cBeta  aroMoM.  KBaHTHI
' JIuHeituaTbie CIEKTPbI
12.3 PanuoaxktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHHUs
124 Ctpoenue aToMHOTrO sipa. HykioHHast MOZeNlb aTOMHOTO Sipa.
' HM30TOnEI
125 PannoaktuBHble npeBpamienus. [lepuosa nomypacnaga aTOMHBIX
' anep
126 Snepuble peakuuu. 3aKOHBI COXpPAaHEHHUS 3apsAIOBOTO U
' MacCOBOT'O YHCEIT
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunte3a u aenenus saep. Mcrounnku sHeprun ConHia
' U 3BE3]1
12.9 SlnepHas sHepreTuka. JleicTBHE paJilOaKTUBHBIX U3JIyYEHUU HA
' ’KUBBIC OPTaHU3MbI
[TpakTrueckue paboTHI:
12.10 HaGnronenue CrutoniHbeIX U TMHEHYAThIX CIICKTPOB M3TyUeHUS.

HccnenoBanue TPCKOB: H3MCPCHUC OHEPIrUU  HaCTULBIIIO



12.11

12.12

TOpMO3HOMY TIyTH (TI0 (hoTOrpadusim).

W3mepenune paanoakTHBHOTO (poHA

dusnueckue SIBJICHUS B [IpUpOAE: €CTECTBEHHBIN
paZMOaKTUBHBIM (OH, KOCMHUYECKHE JIy4H, pPaJHOaKTUBHOE
U3JTy4YeHUE MPHUPOTHBIX MUHEPAIOB, JEHCTBHE paHMOaKTHUBHBIX
U3JTYy4eHUHN Ha OPraHu3M YeloBeKa

TexHuueckue yCTpPOMCTBA: CHEKTPOCKON, WHIWMBHYyaIbHBIN
J03UMETp, Kamepa Buibcona




IMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBEPSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yabTaTaM 0a30B0ro
YPOBHSI OCBOCHUS OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopazoBanus Ha ocHoBe PI'OC

Ilonumanue ponu (HU3MKM B HAYYHOM KapTHHE MHUPA; CPOPMHUPOBAHHOCTh
0a30BBIX TMPEJCTABICHUA O 3aKOHOMEPHOW CBSI3M U IO3HABAEMOCTH
SBIICHMHA  TPUPONBI, O pOIMM  OKCIepUMeHTa B  (uU3HKe, O
cucteMooOpasyromeid ponu (U3MKA B Pa3BUTHM E€CTECTBCHHBIX HAYK,
TEeXHUKH M TEXHOJIOTHH, 00 3BONIIOLUM (U3HMUECKUX 3HAHWH M MX POJIU B
IIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHUpA, O BKJIAJE POCCHHCKUX H
3apyOeKHBIX YUEHBIX-(U3UKOB B pPa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB
OKpY’KaloIIero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUS O BHJAX MaTepwH (BEIIECTBO W TIOJI€), O JBIKCHHHM KaK CIoco0e
CYILIECTBOBAHMSI MaTepuH, 00 aTOMHO-MOJEKYISpPHOW TEOpUU CTPOCHUS
BEIIECTBA, O (PM3MUYCCKON CYIIHOCTH SIBJICHUH MPHUPOABI (MEXaHHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMATrHUTHBIX U KBAHTOBBIX); YMEHHUE pa3nyaTh SBICHUS
II0 OIIMCAHUK HUX XapaKTepHBIX CBOI>’ICTB U Ha OCHOBC OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOe (hU3MYecKoe sSBIICHHE; YMEHHE pPacro3HaBaTh
NPOSIBIICHUE HW3YYEHHBIX (U3NYECKUX SIBICHHHA B OKpPYKAIOIIEM MHUpE,
BBIJIEIISISL MX CYIICCTBEHHBIE CBOMCTBA (TIPU3HAKH )

Brnagenue ocHOBaMM NOHATHMHOIO ammapara U CHUMBOJUYECKOIO SI3bIKa
(GU3MKM W UCMONb30BaHUE MX Ui pElIeHHs Y4eOHBIX 3a/1ad; yMEHHE
XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKHUE SBICHHS | TPOIECCHI,
UCTONB3Yys (PyHIAMEHTAIbHBIE U SMITUPUYECKHE 3aKOHBI

YMeHue omuchiBaTh HM3y4eHHBbIE CBOWCTBA TeNl U (PU3UYECKUE SBICHHUS,
MCTIOJNB3Ys (PU3HUECKUE BETHUNHBI

Bnagenue ocHOBaMHM METOZ0OB HAYYHOI'O MO3HAHUS C y4ETOM COOJIIO/IEHUS
npaBuil 6€30MacHOrO Tpy/a: HabmoaeHNe PU3NUECKUX SBICHHI:

YMEHHE CaMOCTOSITEIbHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY M3
JAHHOTO Habopa 000PYAOBaHMS 10 MHCTPYKLUH, ONUCHIBATH XOJI OMbITA U
3aMUCHIBATh €T0 PE3YNbTAThI, (HOPMYIUPOBATH BHIBOIBL;

NPOBEIEHUE TPSAMBIX M KOCBEHHBIX H3MEPEHUH (U3NYECKUX BEIUYHH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHUs,  CaMOCTOATENIbHO  COOHMpaTh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY [0 WHCTPYKLUH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI ¥ aHAJU3UPOBAThH MOJIYYEHHBIE PE3YNIbTAThl C YUETOM 33JaHHOMN
MOTPEIIHOCTH PEe3yIbTaTOB U3MEPEHUN;

pOBeJICHHUE HECJIOKHBIX JKCIIEPUMEHTAJIbHBIX UCCJIETOBAHMIA;
CaMOCTOSITENIbHO COOMpPAaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U MPOBOJUTH
UCCJIEJIOBAHUE 10 MHCTPYKLMH, NMPEACTABIATH MOITYYEHHbBIE 3aBHCHUMOCTH
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(I)I/I?»I/I‘IGCKI/IX BCINYHNMH B BHIAC Ta6J'II/II_[ n Fpa(l)I/IKOB, YUYUTHIBATDH
NOrpCuIHOCTH, ACJIaTh BBIBOABI IIO PE3yJIbTaTaM UCCIICAOBAHUA

[lonnmanue XapakTepHBIX CBOMCTB (PM3MUECKUX Mojeiei (MarepuainbHas
TOYKa, aOCOIIOTHO TBEPIOE TEJIO, MOJENN CTPOEHUS ra3oB, JKUAKOCTEH U
TBEPABIX TEJ, IUIAHETApHAas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
S1Ipa) U yMEHUE IPUMEHATh UX /7151 00bsACHEHUS (PU3NYECKHUX IPOLIECCOB

YMenue 00bACHATh PU3NYECKUE MTPOLIECCHl U CBOMCTBA TEJ, B TOM UHUCIE U
B KOHTEKCTE CHUTyallUld MpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABIIATh IPUYUHHO-CIECICTBEHHBIE CBS3U U CTPOUTH
00BsICHEHHE C ONOpOH Ha HM3y4YCHHbIE CBOMCTBAa (PU3MUECKUX SBJICHHUH,
(u3nvecKkre 3aKOHbI, 3AaKOHOMEPHOCTH U MOJETH

YMeHue pematb pacuéTHble 3a1aun (Ha 6aze 2 — 3 ypaBHEHHI ), UCTIONb3YS
3aKOHBI U (HOPMYIIbI, CBsA3bIBaOIINE (DPU3NMUECKHE BEIIMYMHbBI, B YaCTHOCTH,
3alUChIBaTh KPaTKOE YCJIOBUE 3aJa4H, BBISBIATH HENOCTAIONIUE JAaHHBIC,
BBIOMpaTh 3aKOHbI U (OPMYNbI, HEOOXOAWMBIE M €€ pelIeHus,
UCIIOJIb30BaTh CIIPABOYHBIE JAHHBIEC, MPOBOJUTH PACUETHI M OIIEHUBATH
PEATUCTUYHOCTD MOJYYCHHOTO 3HAYCHUS (PU3NYECKON BEIMUYUHBI; YMEHHE
ONpEAENATh PAa3MEPHOCTh (UINYECKON BEJIWYMHBI, IOJYYEHHOW MpH
pelIeHnH 3a1a4u1

YMeHHe XapaKTepHU30BaTh IPUHLIMIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHUCIIe OBITOBBIX NPUOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTUYECKHX
MPOIIECCOB M0 UX OMHCAHUIO, MCIIONb3Ys 3HAHUS O CBOWCTBAX (PM3NYECKHUX
SIBJICHUI U HEOOXOJMMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH

YMeHue HMCmonb30BaTh 3HAHUS O (PU3NYECKUX SIBICHUSX B MOBCEAHEBHOMN
KU3HHM I oOecrieueHUss O€30MacHOCTH IPH OOpaIleHHH C OBITOBBIMH
npubopaMd M TEXHHYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS U
COOJIOZICHUST HOPM JKOJIOTUYCCKOTO TOBEACHHUS B OKpYKAIOIICH Cpee;
MMOHMMAaHUE HEOOXOJWMOCTH TPUMEHEHHUS JIOCTH)KCHHH (DH3UKH W
TEXHOJIOTHH JTsI pAIAOHATILHOTO MTPUPO/IOIOIE30BAHMUS

OnbIT mOMCKa, TpeoOpa3oBaHMs M OPEACTaBICHUs  HH(OpMaIUH
(GU3NYECKOTO  CONEpXaHWsA C  HCIOJIb30BaHHEM  HH(OpPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHI; YMEHHE OLEHUBATh JOCTOBEPHOCTD
MOJy4eHHOW  MH(pOpMalMM HAa OCHOBE HMEKIOIIMXCSA 3HAHUH W
JIOTIOJTHUTENbHBIX MCTOYHHUKOB; YMEHHE MCII0JIb30BaTh INPH BBIIOIHEHUU
y4eOHBIX 3aJjaHUi  HAY4YHO-TNIONYJIPHYIO  JIUTEpaTypy  (U3NYECKOro
coJiepKaHus, CIIPaBOYHbIE MaTepHalbl, pecypchl ceTu MIHTepHeT; BiajieHue
0a30BBIMM HaBBIKAMH IpeoOpa3oBaHusi WHPOpPMALUK U3 OJHOW 3HAKOBOM
CHUCTEMBbl B JpPYryl0; YMEHHE CO31aBaTh COOCTBEHHBIE IHCHbMEHHbBIE H
yCTHBIE COOOIICHUSI HAa OCHOBE MH()OPMAINH U3 HECKOJIBKUX UCTOYHHUKOB



IHHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA
O3 11O PU3UKE

K IIpoBepsieMblii 3JIEMEHT COAePKAHUS
on

1 MEXAHWYECKUE ABJIEHUA

11 Mexanudeckoe JABMKCHUC. MaTepI/IaJILHa}I TOYKa. Cucrema OTCUYETA.

OTHOCUTEIIHFHOCTD JABHXXCHUSA

PaBHOMepHOE 1 HepaBHOMepHOe naBMkeHue. Cpensss ckopocTs. Popmyna s
1.2 Bbrumcienus cpequeit ckopoctu: V = S/t

PaBHOMepHOE TPSAMOJMHENHOE [BHXEHHE. 3aBUCHUMOCTh KOOPAMHATHI Tejla OT
BpPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBHKECHUS:

13 1) =x,+vt

I'padvkn 3aBUCUMOCTHM OT BpEeMEHM Il TMPOEKUUU CKOPOCTH, MPOEKIHH
IepeMeleHus, IyTH, KOOPAUHATHI IIPY PABHOMEPHOM IPSMOJIMHEUHOM JABUKEHUU

3aBUCUMOCTh KOOPJAMHATHl Tejla OT BpPEMEHUM B cllydae pPaBHOYCKOPEHHOIO
HPSIMOJIMHEHHOTO IBUKEHUS:

-S‘x':.{:l = .1-'.|;|: #* f_ax *

[ 3] By

@opmyabl JUIsl TPOEKUUU IEPEMELIEHUs, MNPOEKLUUU CKOPOCTH M IPOEKLUUU
YCKOPEHUS IIPU PABHOYCKOPEHHOM IIPSIMOJIMHENHOM JIBUKCHUU:

2
14 '51'(?‘):!)0]' 'T+.‘.'T_T '%"
U.\'(f] =Upy T4, £,

a.(f)=caost,

3 9

e 2 _ 4
Uiy Uiy Sy

I'paduky 3aBUCUMOCTH OT BpEMEHHM M MPOEKIUH YCKOPEHUs, MPOEKIHH
CKOPOCTH, MPOEKIUU NEPEMELICHHUs, KOOPAMHATHI NPU PABHOYCKOPEHHOM
NPSIMOJINHEHHOM IBUKECHUU

CBobognoe maneHue. DopMylbl, OMUCHIBAIOIIME CBOOOJHOE MaJCHHE Teia I0
|5  BepTHKaA (mBW>KEHUE Tella BHU3 WM BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHU IS MPOCKIUH YCKOPEHMUSI, IPOEKIIMH CKOPOCTU

1 KOOPAWHATEI ITPU CBO6OI[HOM NMaacHUu TCjia 110 BEPTUKAIA
CKOpOCTB PaBHOMCPHOI'O ABMXKCHHA TCJIA 110 OKPYKHOCTH. HaHpaBHCHI/IC CKOpPOCTH.

1.6 @dopmyna a7 BBIUMCICHHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOJ
oOparieHus:
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T

HenTtpoctpemutenbHoe  yckopeHue.  HampaBineHue — LEHTPOCTPEMHUTEIHHOIO

L=

yckopenusi. @opmyiia 1l BBIYUCICHUS YCKOPEHUS

2
_uw
R
(I)opMyna, CBA3bIBArONIaA NNEprUOA U 4aCTOTY O6paH_ICHI/I$IZ
vl
T

Macca. [InoTHOCTE BemiecTBa. d)opMyJIa JJIAA BBIYMCICHUSA IIJIOTHOCTH

_m
17 P~

1.8  Cwuna — BekTopHas ¢puzndeckas BennuuHa. CI0KeHne CHI

1.9  SBnenue unepuuu. Ilepsroiii 3akon HeioToHna

Bropoii 3akon HeroToHa:

F=m-a

1.10
CoHarpaBiIeHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIONICH HA

TCII0

Bzanmopencreue ten. Tperuit 3akon Herorona:

1.11 Fy y=-F_,

Tpenue nokos U TpeHue ckonbkeHus. dopmyna sl BBIYUCIEHUS MOJIYJIS CHUIIBI
TPEHUS CKOIbKEHUS:

112 Fo=p-N

Hedopmarus tena. Yopyrue u  Heynpyrue aedopmanuu. 3aKOH —YHOpPYrou
nedopmaruu (3akon ['yka):

113 F=k-Al

1.14  BcemupHoe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHUS:



F-c. my -ih‘:
R
Cuta TsKecTH. Y CKOpeHHEe CBOOOIHOTO MajCHUsL.
dopmyrna a7 BHIYUCICHUS CHITBI TSHDKECTH BOJIM3H MoBepxHocTH 3emun: F = mg.
JBuxenue ianet Bokpyr Connua. IlepBas kocmMudeckas ckopoctsb. HeBecomocThb

U NIEpPErpy3Ku

Nmmynbe Tena — BekTopHas (pu3ndecKas BeIMYHHa.
1.15 P=mi

Nmnynsc cuctemsl tein. M3menenune nmnyinbca. Mmyabsce cuitsl

3aKOH COXpaHEHMsI UMITYJIbCa JJI 3aMKHYTON CUCTEMBI TEN:
1.16  p=myy -+, =const

PeakTuBHOE IBMKEHUE

Mexanunueckas pabota. @opmyiia s BBIYMCICHUS PaOOThI CHIIBL:

A=Fscosc
MeXB.HI/ILIeCKaH MOIITHOCTh:
1.17
n=4
t

Kunernueckasi u noteHmanbpHas sHeprus. @opmysia st BHIYUCICHUS
KUHETUYECKON IHEPTUU:
2
118 Teopema o knHeTHUeCKOU sHEprun. Popmyrna sl BBIYMCICHHS NOTEHIUATIbHON
' SHEPIruu Teja, NOAHATOIO

HaJ 3eMIEH:

E,= mgh

Mexann4deckas OHCPIui:

E=E;+E,

1.19 .
3aKoH COXpaHCHHA MCXAHUYCCKOU SHCPIrUHn. d)opMyna JJI1 3aKOHAa COXPAaHCHUA

MEXaHUYEeCKOI HEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHre MexaHU4YEeCKON IHEPTHH MIPU HATTUYUH CUIIBI TPEHUSL.

[IpocThiec MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
1.20 Psmuar. Momenrt cunsl: M - FI.
VYcioBre paBHOBECHS pbluara:




1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

M +M, +..=0
[ToasrxHBIN 1 HeOABKHBIN O6510KH. KITJ] MpocThIX MEXaHH3MOB,

n= Anonesnas
14‘3&1’1:&‘1&13:&& A

JlaBiieHue TBEPIOTO TENa.

@opMyna s BBIYMCIICHHSI 1aBJICHHs TBEPIOTO Tena:
_F
Pm5

JaBnenue raza. ATMmocdepHoe aBiieHue.
FI/I}IpOCTaTI/I‘-IGCKOe JaBJICHUC BHYTPH KU AKOCTH.
®opmyna 175 BEIYUCICHUS JaBICHUS BHYTPU KUAKOCTH:

p=pgh+p_,

3akoH [lackana. ['mppaBnnuecknii npece

3akoH Apxumena. @opmyna Juid  ONpEACIEHUS  BBITAIKUBAIOLIEH  CHIIBL,
JENCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUJKOCTD WM Ias:

Fap =PV

Ycaopue miaBanus tena. [lnaBanue CYIO0B 1 BO3AYXOIJITaBaAHUEC

Mexanudeckue KojaebaHusi. AMIUTUTY/a, TIEPUO] B YyacToTa kosiebanuit. dopmyna,
CBSI3bIBAIOIIIASl YACTOTY U MEPUO]] KOJeOaHMil:

MareMatnueckuii M NPYXKUHHBIA MasTHUKHU. IIpeBpamienue »sHeprum 1mpu
KoJ1e0aTeIbHOM JIBUKECHUU

3aTyxa}0mHe KOJIEOAHMS. BBIHY)KIICHHBIC koyieOanus. Pe3onanc

Mexanndeckue BOJIHEL. HpOI[OJ'IBHI)Ie N TIONICPCYHBLIC BOJIHBI. I[J'II/IHa BOJIHBI U
CKOpOCTh PAaCIPOCTPAHEHUS BOJHBI:

L=v-T

3Byk. 'poMKOCTh U BBICOTa 3ByKa. OTpa)keHHE 3BYKOBOI BOJHBI Ha TPAHULE JIBYX
cpen. IudpasByk u ynbTpa3ByK

Ipakmuueckue pabomol

W3mepenue cpenHell IMJIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBI, KECTKOCTH
NPYXUHBL, KOA((UIIMEHTAa TPEHUS CKOJNBXKCHHS; paOOTBHl CHIIBI TPEHUS, CHIIBI
YIPYTOCTH; CpeAHEH CKOPOCTH [BM)KEHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpEHHUs1 OpycKa Npu JABIKEHHH 1O HAKIOHHOH IJIOCKOCTH; YaCTOTHI U TIEPHOIA
KoeOaHWi MaTeMaTHYeCKOro MAsATHUKA; 4YacTOTl M NepHoaa KojeOaHui



MPY>KUHHOTO MasTHHUKA; MOMEHTA CHWJIbI, IEWCTBYIOIIETO HA pbIvar; paOOThl CHIIBI
YIPYTrOCTH MPU MOABEME Tpy3a C TMOMOIIBIO HEMOJBUKHOTO OJ0Ka; pabOThI CHUIIBI
YIOPYTOCTH MPHU NOIBEME I'Py3a ¢ IOMOIIBIO MOABUKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOW CHUIIBI OT 00bEMa MOTPYKEHHON YacTH
TeJa W OT IJOTHOCTH JKUJIKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOMIECH CHIIBI OT MAacCChI
T€Ja; CUJIbl TPEHHS CKOJBXEHHS OT CHJIbl HOPMAJIBHOIO JABJEHHUS U OT poJaa
MOBEPXHOCTH; CHWJIbl YNPYrOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIECHHU
nedopMaluu MPYKUHBI, YCKOPEHHUs Opycka OT yIJla HaKJIOHa HaIpaBiIsIOINICH;
nepuoaa (4acToThl) KOJIEOAHWW HHUTSHOTO MasTHHKA OT JUIMHBI HUTH; IEPUOaA
KoJIeOaHU TPYKMHHOTO MAasTHHKA OT MAacChl Tpy3a U JKECTKOCTU MNPYKUHBI,
WCCIIeIOBaHNE HE3aBHUCHUMOCTH MEPUOJIa KOoJeOaHW HUTIHOTO MasiTHUKA OT MaccChl
rpy3a. [IpoBepka yciioBUsl paBHOBECHUS pblyara

Dusuueckue s61eHUs 8 Npupode. TPUMEPHI IBMKEHUS C PA3TUIHBIMH CKOPOCTSIMU B

KUBOM M HEXHUBOW MpHUpOJE, NEHCTBUE CHIIBI TPEHHUS B MPUPOJE U TEXHHKE,
NPWIMBBl U OTJIMBBI, JABWXKEHUE I[1aHEeT COJHEYHOM CHCTEMBbI, PEaKTUBHOE

1.30 JIBUKEHHE KUBBIX OPraHU3MOB, PhIYaru B TeJ€ 4YelOBeKa, BIUSHUE aTMOC(HEpPHOro
JIABJICHUS Ha JKUBOM OpraHW3M, IJIaBaHUE PBIO, BOCHPHUITHE 3BYKOB >KMBOTHBIMH,
3eMJIETpsICEHUE, CEHCMHYECKUE BOJIHBI, I[yHAMH, 9XO
Texnuueckue ycmpoticmeéa: CIUIOMETp, HaTYUKU TIOJOKEHUS, PACCTOSHUSA U
YCKOpEHUs, JAWNHAMOMETp, TMOAIIUIMHUKN, pPaKeThl, pblYar, TMOJIBWKHBIA H

131 HETOBIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE MEXaHW3MBI B OBITY,

' cooOmiarnmecss CoCcyAbl, YCTPOWCTBO BOJONPOBOJA, T'HAPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, AapeoMeTp, 3XOJOT,
WCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TETUJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHHUS BEIECTBA.

2.1 Mopgenmu  TBEpAOrO, KHUAKOTO H  Ta3000pa3HOrO0  COCTOSIHMU  BeEIIeCTBa.
Kpucrannuueckue u amopgHble Tena

99 JIBr>xkeHune JacTull BemecTBa. CBsA3b CKOPOCTH JBMKEHUS YAaCTHUI] C TEMIEepaTypoil.

' BbpoyHnoBckoe nBuxkenue, mupdysus

2.3  CmauuBaHuWe U KaOWUISIPHBIC SBICHUS

2.4  TemnoBoe pacuIMpeHNEe U CXKaTHE

2.5  TemnoBoe paBHOBecue

26 Buytpennsas osHeprus. PabGora u Teromepenada Kak crmocoObl H3MEHEHHUS

' BHYTPEHHEH SHEPIHU

2.7 Bwuapl Teruionepenayn: TEIIONPOBOAHOCTb, KOHBEKIINS, H3ITy4eHUE
HarpeBanue u oxnaxaenue tea. KonuyecTBo TerioTsl. Y aenbHas TeII0EMKOCTb:

*8 g=an(t,-1,)

29 3aKOH COXpaHEHMs HHEPrMM B TEIUIOBBIX IpOIEccaX. YPaBHEHUE TEIJIOBOTO

OastaHca:




G +0,+..=0

Hcnapenne u koHaeHcanus. V3mMeHeHHe BHYTpPEHHEW OSHEpPruh B Ipoliecce

2.10 wucnapeHuss u KOHACHcanuu. KwureHue SKUAKOCTH. YJelbHas  TemioTa
napoo6OpazoBanus: L = Q/m
2.11 BnaxHOCTH BO3ayXa
[TnaBnenue u kpucramu3amms. Mi3MeHeHHe BHYTPSHHEH SHEPTUU MPH TUIABJICHUU
KpUCTAILTN3AIMU. Y IebHAS TETIOTA TUIABIICHUS:
2.12 0
A==
m
513 BHyTpeHHSS SHEprusl CropaHus TOIUTHBA. Y AeNbHAs TEIIOTa CTOPAaHUs TOILIMBA: (
' =Q/m
2.14  Ilpunnumnsl padoTsl TeroBbix aurareneii. KI1J[ TeroBoro npurartens
Ipaxmuueckue pabomul
W3mepeHue yaeiapbHON TEIUIOEMKOCTH METAUIMYECKOrO HWIMHIPA; KOJHMYECTBA
TETUIOTHI, TOIYYSHHOTO BOJIOW KOMHATHOM TeMIIepaTypbl (PMKCUPOBAHHON MAacChl, B
515  KOTOPYIO OMyIeH HAarpeThlid MIJIUHAP; KOJUYECTBA TEIJIOTHI, OTJAaHHOTO HATrPEThIM
' WIAHIPOM, IIOCJIE ONMyCKaHWs €ro B BOAY KOMHATHOW TeMIIepaTyphl;
OTHOCUTEIIbHOW BIIXXHOCTH BO3AyXa; YICIbHOW TEIUIOTHl IUIABJICHUS JIBJA.
HccnenoBanue n3MEeHEHUS TEMIICPATYPhI BOJIBI TIPU PA3TMYHBIX YCIOBUSX; SIBJICHUS
TETI000MEHA MPU CMENIMBAHUH XOJIOTHOW ¥ TOPsIUEH BOJIBI; TIpOIIecca HCIapeHus
Qusuueckue s6NeHUss 8 Npupode. TIOBEPXHOCTHOE HATSIKCHHE M KaIMLISPHBIC
2.16  saBneHHWs B TpUpPOAE, KPUCTAUIBI B Mpupoae, uiinydeHue CoiHIA, 3amep3aHue
BOZI0EMOB, MOpCKUE OpHU3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera
Texunuyeckue ycmpoticmea: KanWIISAPBI, TMPUMEPHI HCIONIH30BAHUS KPHUCTAIIOB,
517 KHUJKOCTHBIM TEPMOMETp, NATUUK TEMIEPaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
' JIOMOB, THTPOMETpPBI, TCUXPOMETp, TapoBasi TypOWHA, BUTATENb BHYTPEHHETO
CTOpaHHS
3 DJIEKTPOMATHUTHBIE SABJIEHUA
3.1  Dmekrpuzanus Teil. J[Ba BuIa JIEKTPUICCKIX 3apsI0B
3.2 B3aumopeiictBue 3apsbkeHHbIX Tell. 3akoH Kynona
3.3 3akoH coxpaHEHHSs JIEKTPUICCKOTo 3apsaa
3.4 Onektpuueckoe moje. Hampsok€HHOCTH — dnekTpuueckoro mons. [lpuHiun
' CYMEPIIO3UIINH JIEKTPUUYECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu onextpuueckux 3apsigoB. /JlelicTBUe DIEKTpUYECKOTo TMOJS  Ha
' ANIeKTpHYecKure 3apsiabl. [IpOBOMHUKY M TUAICKTPUKU
[TocTostHHBIN BnekTpuyecKuid TOK. JleHcTBUs anexTpudeckoro Toka. Cuma Toka.
3.6  Hampsoxenue.
l=qg/t,U=A/
3.7 DIeKTpU4ecKoe COMPOTHUBIICHUE. Y IEIBHOE JIEKTPUIECKOE COMPOTUBIICHUE:



3.8

3.9

3.10

3.11

R =pl/S
3akon Oma s ydacTka anektpudeckon nenu: | = U/R

[TocnenoBarenbHOE COCTMHEHHE IPOBOHUKOB:

I, =1, U=U,+U,: R=R +R,
Hapaﬂnem,Hoe COCIMHCHHUEC MMPOBOJHUKOB PABHOT'O COIIPOTUBJICHUS:

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

CMmeniaHHble COETUHEHMSI IPOBOIHUKOB

Pabora u MomHOCTb 3nekTpuueckoro Toka. A = Ult, P = Ul

3akoH [[xoyns — Jlenna:

O=I"-R-t

3.12

3.13

OmeiTr Opcrena. MarmutHoe 1ose MpsSMOTO MPOBOJHHMKA € TOKOM. JInHuHM
MarHMTHON MHIYKIUU

MarsuTHoOE€ I10JI€ IOCTOSHHOI'0 MaruuTa. B3anmoieiicTBre IIOCTOSHHBIX MAarHUTOB

3.14
3.15

3.16

3.17

3.18

3.19
3.20
3.21
3.22

JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM
Omnprter @apazes. SABnenue aneKkTpoMaruuTHON HHAYKIMH. [IpaBuno Jlenmna

Ilpakmuueckue pabomol

N3mepenue ANEKTPUUYECKOTO COMPOTUBIICHUSI  PE3UCTOPA; MOIIHOCTH
AJIEKTPHUYECKOTO TOKA; PabOTHI AIEKTPHUUECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI  TOKa, BO3HUKAIOIIETO B TMPOBOJIHUKE
(pe3ucTophl, JaMIovka), OT HANpPsDKEHUS Ha KOHIAX IMPOBOJHHMKA; 3aBUCUMOCTHU
COIIPOTHBIICHHSI OT JJIMHBI MPOBOJHWKA, IJIONIATN €ro IMOTNEPEYHOr0 CEUCHHs U
YIETBHOTO COTPOTHUBIICHHUSI.

[TpoBepka mpaBwia Uil AIEKTPHUECKOTO HATPSHKCHUS TPU TOCIEIOBATEIIEHOM
COCTMHEHUH TPOBOJAHHUKOB; TMpaBWJIa s CHIBI DJIEKTPUYECKOTO TOKa TIpH
napayuieIbHOM COSMHEHUN TTPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)

Qusuueckue A61eHUs 6 npupoode: DIEKTPUUECKHE SBICHUS B aTMmocdepe,
JNEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE Mosie 3eMiH, Jpeld Momrocos,
POJIb MAarHUTHOTO TOJISL ISl KU3HU Ha 3eMJIe, MOJISIPHOE CUSHUE

Texunuueckue ycmpoucmea: DIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pPEOCTaT,
CUETYMK  DJIEKTPUUECKONM  DHEpruu, AJIEKTPOOCBETUTENbHBIE  MPHUOODPBI,
HarpeBaTelbHbIE 3JEKTPONPHOOPHI (IPUMEpPHI), SIEKTPUUECKUE MPEIOXPAHUTENH,
AIEKTPOMArHuT, 3JIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKa, T'€HEpaTop MOCTOSIHHOIO
TOKa

OnexTpoMarHuTHble BOJHBIL. [1Ikana 3eKTpOMarHUTHHIX BOJIH

JlygeBas moaens cBeta. [IpsamonnHeliHoe pacipoCcTpaHEeHUE CBETa

3akoH oTpaxeHus ceta. [1nockoe 3epkano

[Ipenomiienune cBeTa. 3aKOH NPEIOMIIEHUS CBETA




3.23

Hucnepcus cBeta

Jlunza. Xon nyuedr B juH3e. DokycHOe paccTosHHE JHH3bI. OnTuyeckas cuiia

3.24 mamser: D = 1/F

3.25 I'ma3 kak ontuyeckas cucrema. Ontudeckre npuoopsl
IIpakmuueckue pabomul
###Par###I3MepeHne  ONTHYECKON CWIBI coOuparomed JHH3BL,  (HOKyCcHOTrOo
paccTosiHUsL coOMparoliell JUH3b! (110 CBOMCTBY paBEHCTBA pa3MEpoB NpeaMeTa U
n300pakeHusl, KOrJa MpeaMeT pacIojiokeH B JIBOMHOM (hokyce), MOKaszarelns

3.26  mpenoMIICHHUs CTEKIA.
#i#Par###llccnenoBanye CBOMCTBA H300paXKEHHs, MHOJTYYEHHOIO C IIOMOILBIO
cobuparomiell JTUH3bI; U3MEHEHHS (JOKYCHOTO PACCTOSHUS IBYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO JIy4a OT yIJia MaJCHUS Ha TPaHUIIC
«BO3IYX — CTEKJIO»

397 Qusuueckue saenrenuss 6 npupode: 3armenus Connuna u JlyHsl, 1Bera Ted,

' OIITUYECKUE sIBIIEHUS B atMocepe (1BeT Heba, pedpakuus, pagyra, MEPax)
3.28  Texnuueckue ycmpoticmea: O4KH, TIEPUCKOII, (POTOANIAPAT, ONTHYECKHE CBETOBO/IBI
4 KBAHTOBEBIE SBJIEHUA

41 PagnoaktuBHOCTh. Anbda-, Oera-, ramMmma-uznyudeHus. Peakuuum anbda-u Oera-
pacnaga

4.2  Omnsitel Pesepdopaa mo paccesnuto ansga-uactuil. [lmanerapaas Moaens atoma

4.3 CocraB aromHoro sigpa. M3oromnst

4.4  llepuon nosypacnajaa aTOMHbIX sJIEp

45  SlnepHble peakuuu. 3aKOHBI COXpPaHEHHs 3apsA10BOTO U MACCOBOT'O YHCET
Qusuueckue AenreHuUss 6 npupode.  €CTECTBEHHBIH  PaJUOaKTUBHBIA  (OH,

4.6  KOCMHMYECKHE JIy4d, paAMOaKTUBHOE U3Iy4eHHE MPUPOJHBIX MUHEPAJIOB, ACHCTBHUE
PaZlMOAKTUBHBIX M3JIy4YE€HUI Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CHEKTPOCKOI, WHAWBUAYAJIBbHBIM JO3UMETpP, KaMmepa

Bunbcona, sinepHas sHepreTHKa

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOJUNYECKHUE MATEPHUAJIBI VIS YYUTEJIA



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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