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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIEro o00pa3oBaHUs
COCTaBJIC€HA HA OCHOBE MOJOXXKEHUN U TpeOOBaHWI K pe3yibTaTaM OCBOCHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOW 00pa30BaTENIbHOM MPOrpaMMbl, MPeICTaBICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHOi padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenoaaBanus yueOHoro npeameta «Dusukay.

Conepxanue mnporpamMMbl 1Mo (U3UKE HANpaBlIeHO Ha YIOBJICTBOPEHUE
MOBBIMICHHBIX 3aMPOCOB OOYYAIOIIUXCS, CTpEeMSIIUXCa K Oojnee TIyOoOKOMYy
OCBOCHUIO (M3UYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mnporpamme 1o (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuiik I'OC OO0 k
IJIAHUPYEMbIM JTUYHOCTHBIM U METANpPEJAMETHBIM pe3yJibTaTaM 00yUYeHHUs, a TAKKE
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢gusrke ycTaHaBIMBAET paclpeesicHue ydeOHOro MaTepuaa
o rojgaM oOyueHus (MO KjiaccaM), IpejjiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJISi €CTECTBEHHOHAYYHBIX YUEOHBIX
NIPEIMETOB, TOCKOJBbKY (H3MdYecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUN, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomuerd u QGU3HIECKOU
reorpadgued, BHOCHUT BKJIAJ B €CTECTBCHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHUS HAydYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Onna w3 TIaBHBIX 3a7a4d (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYpe OOIIETO
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU M
MHTEpeca K HayKe y O0yJaromnXcs.

N3yuenue Qusukn Ha yYroyOJnEHHOM YypOBHE TPEIOJIaraeT YBEPEHHOE
BIIQJICHUE CJIeAYIOIUMU KOMIIETEHTHOCTSIMU, XapaKTepU3yOIMHMHU
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

HAy4HO OOBSCHATH SBIICHHUS,

OLICHUBATh U MOHMUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

WHTEPIPETUPOBATh JAaHHBICE M WCIOJB30BaTh HAyYHBIC JOKA3aTEIHCTBA IS
MOJTyYEHHUS BBIBOJIOB.

enmn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusukay B



oOpa3oBaTelbHBIX oOpraHuzauusax Poccuiickoii @exepauuu, pealnu3yrOLIAX
OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocsemienus Poccutickoit ®denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [TK-4BH).

Henu u3ydenust PU3MKU HA YTIIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEca W CTPEeMJICHHS OOYdYaloIUXCS K HAyYHOMY H3yUEHHUIO
MIPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE MO3HAaHHA M (HOPMUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBJICHHSIM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa M3ydeHHUs OCHOB
CTpOCHHS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

dopmMupoBaHue yYMEHUH TPUMEHATh (UIMYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA Il OOBSICHEHHS OKPYKAIOIUX SBICHUI;

dopMupoBaHuEe TMPEACTABICHUN O ponu (U3WKU JJIS Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE TpeICTaBICHUIN O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C (U3HMKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYeHHUIO B 3TOM HarpaBJICHUH,

(opMupoBaHHE TOTOBHOCTH K JajlbHEHIIEMy MW3y4eHMIO (U3UKH Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduield oO0ydeHHs Ha
YPOBHE CpeHEr0 00111ero 00pa3oBaHuUs.

JloCTH)KEHHEe 3TUX ILieJiell mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01miero o6pa3oBaHusl 00€CIEUNBAETCS PEILICHUEM CIICAYIOIUX 3a/1ay:

npuoOpeTeHne 3HaHUN O JUCKPETHOM CTPOEHUHU BEIIECTBA, MEXAHUYECKHX,
TETUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEIICHUs PACUETHBIX U KaUeCTBEHHBIX 3314, TPEOYIOIINX
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENel, BKIIOYas TBOPYECKUE WU
MPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOJaTh SBICHUS U HU3MEPATH
(¢u3nyeckre BETUUYMHBI, BBIBUTATh THIIOTE3bl U MpejiaraTh SKCIEpUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, TUIAHUPOBATH M MPOBOJUTH OMBITHI, IKCIIEPUMEHTAIbHbIC
MCCJIEIOBAHMS, aHATTU3UPOBATh MMOTYUYCHHbIE JAHHbIE U JIENIaTh BBIBOJBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaIHel (U3NIECKOTo COMep KaHMs,
BKJTIIOYasi UH(HOPMALIUIO O COBPEMEHHBIX TOCTHXKEHUSAX (GU3UKH, HHTEpPIIpEeTalus U
KPUTHUYECKOE OLIEHUBAHUE HH(POPMAIIHH;



3HAKOMCTBO CO c(epamu MpodheCcCUOHATBHONU NESTEIbHOCTH, CBSI3AHHBIMU C
(GU3HKO, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha TOCTHIKCHHSX
(u3nUecKoi HayKu.

Ha wusyuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE OCHOBHOIO
obmrero o6pazoBanusi oTBoauTcs 340 uvacoB: B 7 knacce — 102 yaca (3 gaca B
Henemo), B 8 kimacce — 102 gaca (3 ygaca B Heaeno), B 9 kimacce — 136 ygacos (4
yaca B HEJICIIIO0).

COAEPKXAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®uszuka — Hayka O mpupoje. SIBieHuss npupoasl (3JIEMEHTHI COJCpIKaAHMUS,
BKJTIOUAIOIIME MEXIPEIMETHbIE CBS3M). DU3MYECKUE SIBICHUA: MEXaHUYECKHUE,
TEIIOBBIC, DJICKTPUUECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

dusnyeckue BeIUYUHBL. Pa3smepHOCTh. EauHUIBI (U3HMYECKUX BEJIHUYHH.
N3smepenne Qusnueckux BenuuuH. OTajoHbl. Dusmdeckue npubopsl. [lena
nenenus. [lorpemHocts n3mepenuit. [IpaBuiia 6e3omacHoro Tpyaa mnpu padore
nabopaTopHbIM 00OpyZoBaHUEM. MexayHapoaHas cuctema eaunuil. llepeBon
BHECHCTEMHBIX €IMHUI] B eaAuHULbI CU.

Kak ¢wusuka u papyrue ecTecTBEHHbIE HAyKd H3y4YalOT MPUPOIY.
EcTecTBeHHO-HAYUYHBIM METOJ| TMO3HAHUA: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHUE THIOTE3, SKCIIEPUMEHT 10 POBEPKE THINOTE3, OOBICHEHUE
Habmonaemoro sBienus. Onrcanue GU3NYECKUX SBICHUN C TTIOMOIIBI0 MOJIEIIEH.

Jemoncmpauuu.

MexaHnuecKkue, TEIUIOBbIE, AJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIE,
3BYKOBBIE SIBJIICHUSI.

@usnueckue NpUOOpPHl U MpoLEenypa MPSIMbIX HU3MEPEHH aHaJOTOBBIM U
U (HPOBBIM PUOOPOM.

Jlabopamophuie pabomot u onvimot.

Ornpenenenue UeHbl JeIeHUs Kbl U3MEPUTEIIBHOTO Iprbopa.

N3mepenune paccTossHUMN.

N3mepenue momaay u o0béMa. MeTo 1 majeTKy.

N3mepenune BpemeHH.

N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.

Onpenenenue pazMepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wuccaenoBaHUs IO MPOBEPKE THUMNOTE3bl: TAIBHOCTH IMOJETA
IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM 0O0JIblile, YeM OO0JIbIlIe BHICOTA MTYCKA.

Pa3znea 2. IlepBoHavyajibHbIE CBeIeHHSI 0 CTPOCHHMHU BellecTBA.



CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMNbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBmkenne dactuil BemecTBa. CBs3b CKOPOCTH JBMKEHUS YACTUI[ C
temrneparypoil. bpoyHoBckoe nBumxkenue. Juddysus. BzaumoneiicTBue vacTHil
BEIIECTBA: MPUTSXKEHUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH W TBEPABIX
(kpucTamuindeckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBneHuit, 0OBCHIIONUXCS TPUTSHKEHUEM WM OTTAIKMBAaHUEM
YaCTHUIl BEUIECTBA.

Jlabopamopnuie padomut u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PS0B (C UCToyib30BaHueM (GoTorpaduit).

OMBITHI O HAOJIOICHHUIO TETIJIOBOTO PACHTUPEHUS Ta30B.

OMnBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Pa3nen 3. /IBu:keHune u B3anMojieiicTBHe TeJl.

Mexannueckoe paBuwkeHue. Ilyte u  mepemenieHue. PaBHOMepHOe W
HepaBHOMepHOe JBIKeHue. CBOOOIHOE MajieHHe KakK MpUMEp HEPaBHOMEPHOIO
neukeHus: ten. CkopocTs. CpenHsiss CKOPOCTh NMPU HEPABHOMEPHOM JIBUKEHUU.
Pacuér nytu v BpeMeHU ABUKEHUS.

I'paduxu 3aBuUCMMOCTEN BENWYWH, OMHUCHIBAIOIIMX JBMXKeHUE. OO1Ime
HNOHATUSA OO0 OTHOCUTEIBHOCTU JBH>KEHUsA. CIOKEHHE CKOpOCTEH [l Ted,
JIBUKYIIUXCS TApaJIEIbHO.

SBneHne wHepuuu. 3aKOH MHepuuH. B3aumoneicTBue Ten Kak IMpUYMHA
W3MEHEHUs CKOPOCTM JABWKEHUA Tell. Macca Kak Mepa MHEpPTHOCTH Tejla B
MOCTyHaTeabHOM JBMKeHUU. [lnoTHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYl B eauHHuIle o00béma BemectBa. CMeCH U CIUIABHI.
IToBepXHOCTHAs U JTMHEWHAS IUIOTHOCT.

Cuila Kak XapakTepucTuKa B3aumonaeicTBus Tenl. Cuiia ynpyrocTd W 3aKOH
I'yka. 3MepeHune cuiibl ¢ MOMOUIBIO TMHAMOMETpA. SIBIEHUE TATOTCHUS U CuUia
TskecTd. Cuna TsKecTH Ha Apyrux ruiaHetax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HaNpaBJICHHBIX MO OJAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHne CKOJIBXKEHHS M TPEHHE MOKOsA, BSI3KOE TpeHue. TpeHue B NPUpPOJE U
TEXHHUKE.

Jemoncmpauuu.

HalGntoneHrne MexaHu4ecKoro ABUKEHUS Tea.



N3mepenue ckopocTu MPSIMOJIUHEUMHOTO IBUKEHUS.

HaGnronenue siBIeHUs HHEPLIMHU.

HaGmonenne n3MeHeHus: CKOPOCTH MIPU B3aUMOJICHCTBUM TEll.

CpaBHeHuUE Macc Mo B3aUMO/JICUCTBUIO TEIl.

CrnoxeHue cuJl, HallpaBJIEHHBIX 110 OJHOM MPSMOM.

Jlabopamopnuie padomut u onvimot.

OrnpeniesieHue CKOPOCTH PABHOMEPHOTO JBMKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jajee).

Onpenenenue CpeaHed CKOPOCTH CKOJIBKEHUsI Opycka WIM IIapuKa [0
HAKJIOHHOM TJIOCKOCTH.

OrnpeneneHue MmIOTHOCTH TBEPAOTO TEIA.

OnbITEI, JEMOHCTPUPYIONIUE 3aBUCHUMOCTh pacTsikeHus (nedopmarivin)
PY>KUHBI OT MPUJIOKEHHON CUJIBI.

OMNBITEI, JEMOHCTPUPYIONINE 3aBUCHUMOCTH CHJIbI TPEHUSI CKOIBKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPHUKACAIOIIUXCS TOBEPXHOCTEH.

Pasznen 4. /laBinenue TBEPABIX TeJl, KUIAKOCTell U ra3oB.

JaBnenue. Cuna naBnenusi. CriocoObl yMEHBIIICHUS U YBEIIUYEHUS TaBICHUS.
JlaBneHue ra3za. 3aBUCUMOCTh JaBJEHUsI Tra3a OT O00BEMa W TEMIIEpaTyphl.
Ilepenaya naBieHHs] TBEPABIMU TEJIaMH, KUIAKOCTAMHM U razamu. 3akoH Ilackans.
[THeBMaTHUYECKUE MAIIVHBI.

3aBUCUMOCTh  JIaBJIEHUST  KUAKOCTH  OT  TIYOMHBI  TOTPYKEHUS.
I'uppocratnueckuit  mapagokc. CooOmarommecs cocyipl. [ 'HapaBiandeckue
MexaHu3Mbl. Mcnosib30BaHNE BBICOKUX JABJICHUW B COBPEMEHHBIX TEXHOJIOTHUSX.
Y CcTpoicTBO BOIOIPOBO/IA.

AtMmocdepa 3emun u atmocdepHoe namieHue. [IpuuuHBI CylecTBOBaHUS
BO3AyImHON 00omouku 3emin. Omnbit Toppuuernnu. M3mepenue arMochepHOro
JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t M3MepeHus: aTMOCHEPHOTO TABICHUSI.

JlelicTBUE XUAKOCTH U Ta3a Ha NMOrPYKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y CclIoBHE BOSHUKHOBEHUS BBITAJIKUBAIOLIEH
(apxumenoBoii) cunbl, noarekanue. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs )KUJKOCTHIO U TA30M.

Coobmaronyecst COCYIbI.

I'mppaBanyueckuit mpecc.

[IposiBnenne nercTBrst aTMOCPEPHOTO JABICHUSI.
Cudon.



3aBUCUMOCTb BBITAJIKMBAIOLIEH CHUJIBI OT 00bEMa MOTPYKEHHON B JKUIKOCTD
YaCTH TEJIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BHITECHEHHOU KUIKOCTH.

VYcioBue iaBaHus TeEIl: MJIABAHUE WJIM MOTPYKEHHUE TEJl B 3aBUCHUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIa U )KUJKOCTH.

Jlabopamopnule padomot u onvimot.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOU B
KUJIKOCTh YaCTH TeJa.

OrnpeneneHne BITATKUBAOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOUIECH CHUJIbI, IECHCTBYIOIIEH HA TEJO B
KUJIKOCTH, OT MACCHhI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKUBAIOLICH  CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BbEMa MOTPYKEHHOU B JKHIKOCTh YacTH
TeJla U OT IUIOTHOCTH >KUIKOCTH.

KonctpyupoBanue apeomerpa Wil KOHCTPYUPOBAHHUE JIOJKU U OMPEACICHUE
€€ Ipy30I0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanundeckasi paboTa JUisl CHII, HAPABIEHHBIX BIOJb JIMHUHN TIEPEMEILICHHUS.
MonIHOCTb.

[IpocTbie MexXaHM3MBI: pbIYar, BOpPOT, OJIOK, TOJHKCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIM MeXaHu3M. MomMmeHT cuibl. PaBHOBecue peruara. [Ipasuio
MoMmeHTOB. [IpumeHeHue mnpaBWia paBHOBECHs pblyara K OJ0OKy. «30J510TO€
npaBuiao» Mexanuku. KITJI mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckas dsHeprus. KuHeTmyeckas U IIOTEHLMAlIbHAs DHEPIUs.
[IpeBpaleHre 0JHOTO BUJIa MEXAaHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAaHEHHUS
Y MIPEBPALICHUS JHEPTUU B MEXAHUKE.

Jemoncmpauuu.

[IprMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamophuie pabomot u onvimot.

HccnenoBanue yciioBui paBHOBECHS pblyara.

N3smepenne KII/] Hak1OHHOM IIIOCKOCTH.

N3yuenue npasuiia peruara Jis MOABHKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenne KITJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Onpenenenue pabOThl CUIIBI YIPYTOCTU MPHU MOJBEME T'PYy30B MPU HOMOILIU
MOABUXKHOTO OJIOKA.

N3yueHne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIHUU.

8 KIIACC



Pa3nen 6. TensioBble siBjIeHUs.

OCHOBHBIE TIOJIO)KEHUA MOJIEKYISIPHO-KUHETUYECKOM TEOpUH CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOro, >KHMIKOTO W Ta3000pa3HOTO COCTOSTHUM BELIECTBA.
Kpucrammuueckue u amopdueie Tena. I'pageH — HOBBI MaTepuan A HOBBIX
TEXHOJIOTUH. TEXHOJIOTMU TIOJIYYEHUs] HCKYCCTBEHHBIX ayiiMa3oB. OObsSCHEHUE
CBOWCTB ra3oB, XUJKOCTEW U TBEPJBIX TEJI HA OCHOBE MOJIOKEHUU MOJIEKYJISPHO-
KHMHETUYECKOM TeopuH. [IOBEpXHOCTHOE HATSIKEHUE, CMAaYMBAHUE, KANWJUJISPHbBIC
sSBJ€HUs. TEIIOBOE pacUIMpEeHHEe U CKaThue. 3aBUCUMOCTh JABJICHUS ra3a oOT
o0BEMa, TeMneparypsbl.

Temnepatypa. CBsi3zb TeMmepaTypbl CO CpPEIHEN KHWHETUYECKON HHEpruei
TEIUIOBOTO JBMXKEHHUA YaCcTHUll. TemMnepaTypHbIe IKabI.

Buytpennsis  sHeprusi. CnocoObl HM3MEHEHHS] BHYTPEHHEW DHEPTUH:
TeIJIonepeaya u COBEpIICHUE paboTHI. Bubt TeIIoNepeaaun:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyuyeHUEe. Buasl Temionepenayn B MpUPOJIE U
TexHuke. HeoOpaTuMOCTh TETIOBBIX ITPOIIECCOB.

KonmnuecTtBo TeruioTel. YaenbHas TETUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHe. 3akoH HrloToHa-PuxmaHa. YpaBHeHUE TEIJIOBOTO OajaHca.

[InaBneHue u oTBEepAEBaHNE KPUCTALIUYECKUX BEIIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapooOpa3zoBanue u xkoujeHcanus. Vcnapenune. Kunenue. Y nenbHast
TEIJoTa  TMapooOpa3oBaHUsA.  3aBUCUMOCTh  TEMIEpaTypbl  KWUIEHHS  OT
atMocepHoro paaBiieHus. HacplllieHHBI W HEHACHIIIEHHBIN map. BiaxHOCTH
BO3/1yXa.

DHeprus TOIIuMBa. Y AelbHas TEIJIOTa CTOpaHMUs.

[Tpunnumner padotel TernoBeiXx apurareneit. KIIJ[ TemmoBoro asurarters.
TemioBble IBUTATEIM W 3alllUTa OKPYXKAKIIEH cpeapl. TemioBble NOTEPH B
TEIIOCETAX.

3aKOH COXpaHEHMS W TPEBpAICHUS] SHEPTUU B MEXAHUYECKUX U TEIJIOBBIX
nporeccax.

Jemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBHIKCHHUS.

Ha6monenne nuddysun.

HaGmomeHne sSBIGHMM TIOBEPXHOCTHOTO HATSOKCHHS, CMAdWBaHUSA M
KanWJUISIPHBIX SIBIICHUMN.

Hab6momeHne TermioBoro pacmpeHus TEl.

N3Menenve maBiaeHHMs raza MpU HM3MEHEHHM O0BbEMAa M HArpeBaHUU WIIH
OXJIAKJICHUHU.

[IpaBuna u3MepeHus: TeMIepaTyphl.



Bunabl reronepenaymn.

OxmnakaeHue Npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CUJIAMU.

CpaBHeHME TEIUIOEMKOCTEN Pa3IMUHBIX BELIECTB.

HaGmonenue kumneHus.

HaGtoeHre nocTossHCTBA TEMIIEPATyPhl MPU TIABJICHUH.

Mopenu TemoBbIX JBUTATEIEH.

Jlabopamopnuie padbomot u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIU caxapa.

N3mepenune TteMnepaTypbl MpU MOMOIIM JKHAKOCTHOIO TEPMOMETpa U
JNaTyrKa TEMIEPaTypPhl.

OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue AaBiaeHUs BO3yXa B OalsIOHE IINPHUIIA.

HccnenoBanne 3aBUCUMOCTM JaBJ€HUS BO3AyxXa OT ero o0bémMa wu
TEMIEPaTypPBhl.

[IpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

HaGmionenne wu3MeHeHUsT BHYTPEHHEM SHEpruM Tela B  pe3yjbTaTe
TeIUIonepeaaur U paboThl BHEIIHUX CHII.

HccnenoBanue sBIEHUS TeIJI0OOMEHAa IPU CMEUIMBAHUU XOJIOAHOW H
ropsiueu BOJIBI.

Onpenenenue KOJIMYECTBA TETUIOTHI, MOJIYYEHHOTO BOJION MPH TEIUIOOOMEHE
C HAarpeThIM METAJUNINYECKUM LUIUHIPOM.

OrnpenenieHue MOIIHOCTH TEIJIOBBIX MOTEPH (3akoH HbroToHa-Pruxmana).

Ornpenenenue yneabHONU TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue ynelbHONW TEIUIOTHI MIABICHUS JIbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopelctBue
3apsKeHHBIX Ten. 3akoH Kynona.

Onektpuueckoe mnojie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHiun
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN ANEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOJHMKH, JHUPIEKTPUKK U TOJYIPOBOJHHKU. 3aKOH
COXPaHEHHUs NEKTPUUECKOrO 3apsaa.



DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcToyHUKM TOCTOSTHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B METaJIJIaX, JKUJIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuiia Toka. DIEKTPUIECKOEe HanpsKeHue. AMnepMerp
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONMpOTUBJIEHUE MPOBOJHUKA. Y AEITBHOE
CONPOTHUBIICHUE BellecTBa. 3akoH OMa niis yuactka nenu. [locnemoBarensHoe u
MapajiyieIbHOE COEUHEHNE TPOBOAHUKOB. DJIC B 1IeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTpHUUECKHX
uenel. HenmuHerHbIe 371EMEHTHI.

PaGota u MOIHOCTh dJEKTpUYECKOro Toka. 3akoH Jlxoyns-Jlenna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHE  NMOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe Tosie  AJeKTpuueckoro Toka. OnbIT  Amrmepa.
[IpruMeHeHne >IEKTPOMArHMTOB B TEXHUKE. JleliCTBME MAarHMTHOrO TOJdsl Ha
npoBOAHUK ¢ TOKoM. Cuna Amnepa U omnpeaeieHue e€ HalpaBJICHUS.
DIIEeKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICNONb30BaHUE 3JJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DNEKTPOCTaHIIMK Ha BO300HOBISAEMBIX MCTOYHUKAX SHEPTHH. ODKOJOTHUECKHE
pOoOJIEMbl SHEPTeTUKU. TOTUIMBHBIE JIEMEHTHI U 3JIEKTPOMOOHUIIH.

Jemoncmpauuu.

DJIeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICVCTBUE 3apsKEHHBIX TEII.

Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKast MHYKIIHSI.

3aKOH COXpaHEHHUS AIEKTPUUECKUX 3apsII0B.

MogenupoBaHue CHIIOBBIX JMHHUM 3JIEKTPUYECKOTO MOJII C IMOMOIIBIO
OyMaKHBIX CYJITAHOB.

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHrky NOCTOSSHHOTO TOKA.

JIelcTBUA 3IIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

["a30BrIi1 pa3psn.

N3Mepenune Cuitbl TOka aMIepMeTpOM.

N3Mepenne 31eKTpUYeCcKOro HanpsiKEHUsI BOJIbTMETPOM.

PeocraTt n MaraszuH conpoTUBIECHHU.



B3aumonencTBre OCTOSIHHBIX MArHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH pa3eieHusl MOTOCOB MarHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTtHoe 1oJje Toka. DJIeKTPOMAarHHuT.

JlercTBME MAarHUTHOTO T0JI HA MPOBOJHUK C TOKOM.

DNEeKTPOJBUraTEb MOCTOSHHOTO TOKA.

Omnerter @apanes.

DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnbITel IO HAOMIOJAEHUIO JJICKTPU3AIMU TEN TPU COMPUKOCHOBEHUU U
VUHYKIUEH.

UccnenoBanne AEUCTBUS DIEKTPUUECKOTO TOJs HAa TMPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 UCTIBITAHHE DJICKTPUIECKOH IEMU MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIEro Yepe3 Pe3ncTop, OT
HaIPSHKEHUS Ha PE3UCTOPE M COMPOTUBIICHUS PE3UCTOPA.

OMNBITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh DJICKTPHUUECKOTO COMPOTHBIICHUS
IPOBOJIHUKA OT €r0 JJIMHBI, INION[AA1 TONEPEYHOr0 CEYEHUS U MaTeprara.

Ornpenenenue yielIbHOr0 CONPOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBHJIa CJOKEHHMS HANpPSDKEHUW TIPU  IOCIEAO0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBWia g CUJIbl TOKa NPU MApaUIEIbHOM COEIUHEHHU
PE3UCTOPOB.

Onpenenenue O/{C 1 BHYTpEHHETO CONPOTUBIICHHS] UCTOYHUKA TOKA.

[Tposepka nmpaun Kupxroda.

ITpoBepka BrIMoJIHEHUS 3aKOoHAa OMa JJ14 TIOJTHOM 1IETIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHWHBIX 3JIEMEHTOB (JIAMITbI
HaKaJWBaHUS WJIH MOJTYIPOBOJIHUKOBOIO IHO/A).

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.

Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACIISIEMOI HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO TOJIS IOCTOSTHHBIX MarHUTOB TMPHU UX 00BETUHEHUN H
pa3liesieHH .

UccnenoBanue neiicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KATYIIKHU C
TOKOM M MarHuTa OT CWJIbI M HANpaBJ€HUS TOKAa B KaTyIIKE M OT HAJIWYUS
(OTCYTCTBUSI) CEPICUHHKA B KATYIIIKE.



N3y4eHue nenucTBrst MarHUTHOT'O MOJI HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydueHue padoThl JJIEKTPOABUTATEIS.

N3mepenune KIII 3mekTpoABUraTeIbHOM YCTAHOBKH.

OneITel IO MCCIENOBAHMUIO  SIBJICHUS  DJIEKTPOMArHUTHOW HWHAYKLHWH:
HCCIIEIOBAHUE U3MEHEHUH 3HAUCHUs U HAIPaBJICHUS MHAYKIMOHHOIO TOKA.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JBkeHHe. MartepuanbHas Touka. CrocoObl OMUCaHUS
MEXaHUYECKOTO JBUKEHUS: TaOJIMUHBIN, rpaduyeckuii, aHanuTudeckuii. Cucrema
oTcuy€Ta. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHHS.

BekTopHble BeIMUMHBI, ONEpPAIIMU C BEKTOPAMU, MPOEKIIUHU BEKTOpa. Pannyc-
BEKTOpP MAaTE€pUAIbHON TOUKH, MEPEMEIICHUE Ha IIJIOCKOCTH. PaBHOMepHOE
NpsIMOJIMHENMHOE  JBWXKEHUE. HepaBHOMEpHOE TPSMOJUHEHHOE JABUKECHUE.
CpenHsis 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE JBHKCHHUE. Y CKOPEHUE
cBoOOoHOTO MaaeHus. OnbITh ["anumes.

['paduueckass mHTEpHIpeTaIsi YCKOPEHHS, CKOPOCTH, MPOUIEHHOTO MyTH U
nepEMELECHUS 1T PSAMOJIMHEMHOTO IBUKEHUS.

JIBukeHue Tena, OpOIIeHHOTO MOJ] YIJIOM K TOPU30HTY.

JIBU>KEeHHE IO OKPYKHOCTH. JIMHElHast CKOPOCTh, YIJIOBasi CKOPOCTh, TIEPUOT
M 4acTOTa 0OpallleHus MPU PaBHOMEPHOM JIBMXKEHHUH 10 OKpYXKHOCTU. CKOPOCTh U
YCKOPEHUE MPU ABUKEHHUH MO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOIIAs CUIIA.

[Tepsblii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroTroHa.
[TpuHUMI CyNEepO3UIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, CUjla
TPEHHUsI TIOKOS, Ipyrue BuAbl TpeHus. Koadduiment tperus.

JIBH>KEHUE TeJl O OKPY>KHOCTH O] IEWCTBUEM HECKOJIBKUX CHUJL.

3akoH bepnynnum um nogbéMHas cuna Kpbuia. COBpEeMEHHbIE JIeTaTelbHbIE
amnmapaTtbhl, CcyJa Ha TOJBOJHBIX KpPBUIbSIX, AHTUKPBLIO HAa CKOPOCTHBIX
aBTOMOOWIIX. JIBMI)KEHHE TT0e37]a Ha MarHUTHOM MOJTYIIIKE.

Cunia TSXKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IrpaBUTAlMOHHOIO IIeHTpa (B ToM uucie maHeT Bokpyr Connna). Ilepsas
KOCMHUYECKas CKOpOCTb. HEBECOMOCTh U MepErpy3KH.

PaBHOBecre marepuaibHOW TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe
TBEPIOIO TEJA C 3aKPEIVIEHHON OChIO BpalleHus. MOMEHT cuibl. LIeHTp TskecTH.



Nmnynee  Tema. M3menenune wumnynbca. HMmmynsc cunbsl.  Yopyroe u
HEyNpPyroe B3aUMOACHCTBHE. 3aKOHBl H3MEHEHMS W COXPAHCHHS MMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanuueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
TpeHus. CBs3b dHEpPruu U padboThl. [loTeHIIMaNbHas SHEPTUus Teja, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SHEeprus cxaTol npyxunbl. Kunernueckas
sHeprud. TeopeMa O KMHETUYECKOW DHEPruu. 3aKOH W3MEHEHUS U COXPaHCHUS
MEXaHUYECKON IHEPIUU.

Jemoncmpayuu.

HaGmtoneHne MexaHW4YecKoro JBIKEHHS Tella OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHME NyTel U TPAeKTOPUN JBUXKEHHUS OJIHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJI OTCUETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOITUHEMHOTO JIBUKEHHUS.

HccnenoBanue npu3HaKOB PAaBHOYCKOPEHHOTO JBUKCHUS.

HaGmonenue nBuxkeHus Teia 1Mo OKpy>XKHOCTH.

HaGmonenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CHUCTEME OTCUéTa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCHUTEIBHO
KaOuHeTa (PU3HKHU.

HaGmronenne paBHOBecHs Tel, CBOOOJHOTO MajieHus, KoJieOaHUsl MasTHUKA B
MHEPUUAIbHBIX CUCTEMAX KaK MOATBEPKIACHUE MPUHIIMIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT €r0 Macchl U ICHCTBYIOLIEH Ha HETO CUJIBL.

HaGmronenne paBeHCcTBa CHII TIPH B3aUMOICHCTBUU TEJ.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

[Iepenaua umiysibca Npu B3aMMOJECUCTBUU TE.

[IpeobpazoBanus SHEPTUU MMPU B3aUMOJICUCTBUU TEI.

CoxpaHeHre UMITyJIbca MPU A0COIIOTHO HEYIIPYTOM B3aUMOICHCTBHH.

CoxpaHeHre UMIYJbca MPU YIPYTOM B3aUMOJICHCTBUU.

HaGmronenne peakTHBHOTO IBYKECHHUS.

CoxpaHeHue SHEpTruM Npu CBOOOHOM IMaJACHUH.

CoxpaHeHue 3HEepruu Ipyu ABUKEHUH TeJla MO ACHCTBUEM MPYKUHBI.

Jlabopamophuie pabomot u onvimot.

KoncTtpyupoBanue TpakTa g pa3roHa W JajlbHEMIIEr0 PaBHOMEPHOTO
JBKEHUSI IIIAPUKA WU TEJIECKKU.

OnpeneneHue cpeaHed CKOPOCTH CKOJBXKEHHS Opycka WM JBWKCHUS
HIapyKa 0 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHue YCKOpEHHs Tejla MpU PABHOYCKOPEHHOM JBHMIKEHHH IO
HAKJIOHHOM IUIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH IYTH OT BpPEMEHH IIPU PABHOYCKOPEHHOM
NBIKEHUH 0€3 HayaldbHON CKOPOCTH.

[IpoBepka rumoTessl: €ciu MpU PAaBHOYCKOPEHHOM JABUKEHHUM 0€3 HauallbHOU
CKOpPOCTH MMyTH OTHOCATCS KaK psAJ HEYETHBIX YUCET, TO BPEMEHA OJUHAKOBBI.

UccnenoBanue nBuKeHUs Teia, OPOIICHHOIO MO/ YTJIOM K TOPU30HTY.

UccnenoBanne 3aBUCUMOCTA CWJIbl TPEHUS CKOJBXKEHHUS OT  CHIIBI
HOPMAJIBHOTO JJABJICHUA.

Omnpenenenue kKodphuIMeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenue )KECTKOCTU NPYKUHBI.

UccnenoBanne 3aBUCMMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIOIIECH B IPYKUHE, OT
cTerneHu eopMariu mpy>KUHBHI.

Omnpenenenue pabOThl CUIIBI TPEHUSI NIPU PAaBHOMEPHOM JIBMIXKEHUU Teja IO
TOPU30HTAILHON MTOBEPXHOCTH.

Onpenenenue pabOThl  CWJIBI  YIOPYrOCTH TIPU  MOABEME Tpy3a C
UCITOJIb30BAaHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.

Paznen 9. Mexannueckue KojaeO0aHUS U BOJHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: TIEPHO/I,
4acToTa, aMmIUIMTyna. [apMoHWYEeCKHe KojebaHus. 3aryxaroue KoyieOaHus.
Brinyxnennslie konebanus. Pesonanc.

MaremaTuuyeckuii W TNPYKUHHBIM MasTHUKHU. lIpeBpamieHue sHepruu mpu
Kosie0aTeIbHOM JIBHIKEHUU.

Mexannueckue BOJHBI. [IpomonpHble M momnepedHble BOJHBL. (CBOiCTBa
MEXaHMYECKHX BOJIH: HHTep(depeHuusa u audpakuus. JJauHa BOTHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHUu4ecKue BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. PacmpocTpanenue u oTpakeHue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3onHanc B akycruke. HMHbpasByk u ynbTpa3Byk. lcmonb3oBanue
yJIBTPa3BYKa B COBPEMEHHBIX TEXHOJOTHX.

Jemoncmpauuu.

HaGmonenne xomneGaHuii Tenm TOA JNEUCTBHEM CHJIBI TSKECTH W CHIIBL
YIPYTOCTH.

HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGmroneHne BEIHYKICHHBIX KOJIEOAHUM B pe30HaHCa.

PacnpocTpanenne npoosibHbIX U MTONEPEYHBIX BOJIH (HA MOAEIH).

Hab6mronenne natepdepeniiny u audpakiiii BOJIH Ha TTOBEPXHOCTH BOJIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamopnwie padbomot u onvimol.

Ornpenenenue 4acToThl U Nepruoja KojaeOaHuil MaTeMaTUYECKOr0 MasiTHUKA.

Ornpenenenue 4acToThl U Nepruoa KojaeOaHuil Npy>KMHHOTO MasiTHUKA.



UccnenoBanue 3aBUCMMOCTH MEPHOJIa KOIeOaHUN rpy3a HA HUTH OT JJIHHBI
HUTH.

UccnenoBanue 3aBUCUMOCTH TIeproaa KojieOaHU MPYKMHHOTO MasTHUKA OT
Macchl Irpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJIa KOJeOaHUW Tpy3a, IMOJBEIICHHOIO K
JIEHTE, OT MacChl Tpy3a.

OMNBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJICOAHUI MPYKUHHOTO
MAasiITHUKA OT MACChI Tpy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Paszpnen 10. Di1eKTpOMarHMTHOE 110JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMAarHuTHbie  BOJIHBL.  (CBOMCTBa
3JeKTpoMarHuTHbIX BOJIH. Illkanma snexkTpoMarHUTHBIX BOJH. lcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBsizu. Panmosnokanus. Kocmuueckas
CBSI3b.

DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeTta. BosHOBBIE CBOMCTBA
cBeta: uHTepPepeHIus u 1udpaxius.

Jemoncmpayuu.

CBolicTBa IEKTPOMArHUTHBIX BOJIH.

HNutepdepennus u qudpakius cBeTa.

Jlabopamopnuie pabomot u onvimot.

N3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMJIBHOTO
TenedoHa.

[IpoBenenue onpITOB 10 HAOIIOICHUIO UHTEp(epeHInn U Tudpakiuy CBETa.

Pa3znen 11. CBeToBbBIE IBICHUSA.

JlyueBass Mojeiib CBETa W TreoMeTpuyeckas onrthka. VCToOYHHMKH CBera.
[IpsmonuueliHoe pacnpocTpaHeHne cBeta. 3atMenuss ConHna u JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBera. llocTpoenue
M300pakeHn, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKoH mpesnoMiieHUs cBeta. [loHoe oTpakeHue cBera.
Hcnonp3oBanre NOJIHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX, OITOBOJIOKOHHAS
CBSI3b.

JImuza, xon usyuerd B suH3e. @Dopmyna ToHKOM JuH3bL. [locTpoeHue
n3o0pakeHn, CHOPMUPOBAHHBIX TOHKOW JMH30M. OmnTHYeckas CcHCTeMa
doToamnmapara, MUKpOCKONa H Teieckoma. [J1a3, Kak omnTUYecKas CcHucTeMa.
bim30pyKoCTh M JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B croekrp. OmnbiTel HetoTona. CroxeHue
CIIEKTpaJbHBIX IBETOB. J{nucnepcust ceera.

Jemoncmpauuu.

[IpsAmonHEHOE pacIpOCTPAaHEHHUE CBETA.



Otpaxxenue cpera.

[Tonyyenue nzoOpaxeHni B IIIOCKOM 3€pKaje.

IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xoa myueit B cobuparoleil JuH3e.

XO0[ JIy4er B pacCEUBAIOLLIEH JIMH3E.

[Tonyyenue nzo0paxeHni ¢ TOMOUIBIO JHH3.

[Tpunun peiictBus ¢oToarnmnapata, MUKpPOCKONA U TEIECKOIA.

Mopens riasa.

Paznoxenue 0enoro cera B CHEKTP.

[Tony4yenue Oenoro cBeTa Npu CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH YIUVIA OTPAKEHHUS CBETOBOIO Jyda OT yria
naJICHUsI.

N3yuenue cBOMCTB N300pa’keHus B IJIOCKOM 3epKalie.

HccnenoBanne 3aBUCHMOCTH yTila MPEIOMIIEHUS OT yria MaJeHusl CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenune n300paxeHui ¢ TOMOIIBI0 COOUPAIOIIEH JTUH3HI.

Omnpenenenne (QOKYCHOTO pPAaCCTOSHUS M ONTHUYECKOW CHIIbI coOuparoiei
JIVH3BIL.

OnBITHI IO PA3NIOKEHHUIO OEJIOTO CBETA B CIIEKT.

OneITEl 1O BOCHPHUSTHIO IIBETa MNPEIMETOB IPU KX HAOIIOJCHHHM Yepes
[[BETOBBIC (PUIIBTPHI.

Pa3znen 12. KBanToBbI€ SIBJICHHS.

Onbitel Pe3epdbopna u mmanerapHas Mojenb aroma. Monenb atoma bopa.
Hcnyckanue u nornoiieHne ceeta atomoM. KBaHThl. JIMHEHYaThie CIIEKTPBHI.

PannoaktuBHOCTE. Anbda-, 6eTa- u raMmma-usnydeHus. CTpoeHue aTOMHOTO
aapa. Hykmonnas wmoaens aromHoro sapa. HM3oromel. PaamoaxtuBHBIE
npeBpaienus. [lepron monypacmnaga aToMHbIX saep. [lelcTBue paanmoaKTUBHBIX
M3JIyYEHU Ha KUBBIE OPraHU3MbL. 3alIuTa OT paJIMOAKTUBHOIO U31yUYCHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX snep. CBs3b Macchl UM 3HEpruu. Peakuuu cuHTE3a U
nenenus sigep. Wcroununku sHeprur ConHua W 3BE3N. SnepHas >HEpreTuka.
DKOJIOrMYeCKHe NpOoOIEeMBbI SIAEPHON SHEPTrEeTUKH.

Jemoncmpauuu.

CrexTpbl U31y4YEeHUS U MOTJIOMICHUSI.

CrexTpsl pa3IMYHbIX Ta30B.

CrnekTp Bomopoa.

HaGmonenue tpexoB B kamepe Buiibcona.



PaboTta cuéTurka HOHU3UPYIOMIMUX U3TYUESHHM.

Peructpauus u3nydeHus NpupoaHbIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamophule padbomot u onvimot.

HaGnroneHre CIIomHbIX U IMHEWYAThIX CIEKTPOB U3TyUEHUS.

HccnenoBanue TPEeKOB: U3MEPEHUE SHEPIMM YACTULIBI MO0 TOPMO3HOMY IYyTH
(o gororpadusm).

N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIUN MOAYIh NIPEAHA3HAYEH JJI1 CUCTEMAaTU3allU
U 0000IIeHHs]  TPEIMETHOTO  COJAEpX aHUs W ONbITa  JIEITEIbHOCTH,
OpUOOPETEHHOTO MPU M3YYEHHUU BCEro Kypca (U3MKK YriyOJEHHOTO YPOBHS, a
TaK>Ke ISl MOJrOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY 3K3aMeHY Mo (hHU3UKe.

B nmpomecce wu3ydeHuss JaHHOTO MOJIYJSl PEANU3YIOTCS M MOJYy4YaroT
JanbHelee pa3BUTHE yueOHbIE JEHCTBHUS, O0OECIEUMBAIOIINE JTOCTHUKEHHUE
NOPEeIMETHBIX M METalmpelIMETHBIX pEe3yJbTaToB 00yuyeHus, QopMUpOBaHHE
€CTECTBEHHO-HAYYHOU TPAMOTHOCTHU: OOBSICHEHUE U ONKCAHUE SIBJICHUI HA OCHOBE
NpUMEHEHUs] (PU3NYECKUX 3HAHUN, UCCIENOBaTEIbCKUE ACHCTBUS (BBIIBU)KEHUE
TUMO0TE3, MOCTAHOBKA II€JIM M IUIAHUPOBAHUE MCCIIECOBAaHUS, aHAIW3 JAHHBIX U
MOJIy4Y€HUE BHIBOJOB).

[IpenmoututensHoi  (GopMoOil  OCBOEHUST MOIYJs SBISIETCS TPAKTHKYM,
nporpaMma KOTOPOro BKITIOYAET:

pelieHre 3a7av, OTHOCSIIMXCS K pa3MyHbIM paslieliaM W TeMaM Kypca
¢bu3MKHU, B TOM YUCIIE 33124, MHTETPUPYIOIINX COJIepKaHUE Pa3HbIX Pa3/IelioB;

BBITIOJIHECHUE JIAOOPATOPHBIX Pa0OT U OMBITOB (BKJIOYasi PAOOTHI U OTBITHI U3
nepeuHer K paszzienaMm Kypca) B YCIOBHUSIX CaMOCTOSITEIBHOTO TUIAaHUPOBAHUS
IIPOBEJICHUS UCCIIEI0OBAaHNUs, BEIOOpPA U 0OOCHOBAHUS METO/Ia U3MEPEHHUS BEIUYMH,
cOOPKHU IKCTIEPUMEHTAIFHON YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 33/IaHUN MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa
(3amaHUsl IO €CTECTBEHHO-HAYyYHOH TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEpKAHUEM;

paboTy HaJ TPYNIIOBBIMU WM WHIUBUIYATbHBIMH MPOEKTAMHU, CBI3aHHBIMU C
coliepkaHreM Kypca (pu3ukm.

H3ydyeHne MOBTOPUTENBbHO-0000IIAIOMIET0 MOy MOXET 3aKaHYMBAThCA
MPOBEJCHUEM JUAarHOCTUYECKONH paboThl 3a Kypc (DU3MKHU yriayOJIEHHOTO ypOBHS,
BKJIFOYAIOIIEH 3aJaHusl Pa3sHOrO0 YpPOBHS CIIOKHOCTU. Pe3ynbTaTbl BBIOJHEHHUS
JUArHOCTUYECKOM pabOThl MOTYT ITOKA3bIBaTh CTENEHb TOTOBHOCTH O0YYArOIINXCS
K OCHOBHOMY TOCyJapCTBEHHOMY »JK3aMeHy 1O (u3uKe, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue UMKy Ha ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHUE TUIHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe u3ydenus puznku Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUpPOBAHBI CIEIYIONIUE JTUYHOCTHBIE PE3YIbTaThl B
YaCTH:

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMU
bu3YecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2pasxcoanckozo u Oyxo6HO-HPABCMEEHHO20 60CNUMAHUAA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJICHHH OOIIECTBEHHO 3HAUYUMBIX
U 3TUYECKHUX MPOOJieM, CBA3AHHBIX C MPAKTHUYECKUM NMPUMEHEHHUEM JTOCTHKEHUM
[1)76370 478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCTIPUSTHE ICTETHYECKUX KauyecTB (PU3MUECKOW HAyKH: €€ TapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uyennocmu HayYH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHEWILEH COCTABIISIFOIICH
KYJbTYPBI;

OpUEHTAIMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS PUPOJIBL;

pa3BUTHE HAay4YHOU JI00O3HATENPHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

e 5)popmuposanusn Kynabmypul 300p06bsa U IMOUUOHATILHOZ20 O1A20NOTIYYUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro oOpa3a KW3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWI O€30MaCHOTO TIOBEICHHUS Ha
TPaHCIOPTE, Ha JOpPOrax, C HJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBaHHEM B
JOMaITHUX YCITOBUAX;

c(hOpMUPOBAHHOCTh HaBbIKa peQieKCHH, MPU3HAHUE CBOETO IpaBa Ha
OIMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE yYacTHE B pEUICHWU NPAKTUUYECKUX 3ahad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluy, ropojaa, Kpas) TEXHOJIOTUYECKOW M COLMAIbHOM
HaIpPaBJIEHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

UHTEPEC K MPAKTUIECKOMY U3yUEeHHIO TpodecCHil, CBA3aHHBIX ¢ PUBUKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM sl pelieHus 3a1ad B
o0JlacTU  OKpYyXarlolle cpeapbl, IUIAHUPOBAaHUS TIOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEN Cpe/ibl;

OCO3HAHUE TJI00ATLHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM M MyTeu ux
pelieHus;

e 8)aoanmavyuu K u3MEHAOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUU HCCIICIOBAHUN U
POEKTOB (PU3NUECKON HANIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH  KOMIIETEHTHOCTH 4Yepe3 IMPaKTHYECKYIO
NEeSATeIbHOCTb;

noTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWKM, yMEHUH (HOPMyIHpPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTU
176370478

IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (U3HMUECKUX
3HAHUM;

CTPEMJIEHUE aHAJIM3UPOBATH U BBISBJISATH B3AUMOCBS3MU MIPUPO/IbI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (HU3HUECKUX 3HAHUI;

OLICHKA CBOMX JCWCTBUM C YYETOM BIIMSHUS Ha OKPYXaKOIIYI Cpeny,
BO3MOYKHBIX TJIOOABHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OcBOEHHS MporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromierocsi 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATH M XapaKTEpPU30BaTh CYIIECTBEHHBbIC MPU3HAKU OOBEKTOB
(ssBneHUi), K1accU(ULIUPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTU W NMPOTHUBOPEUUS B paccMaTpuUBaeMbIX (pakTax,
JAHHBIX U HAOJMIOEHUAX, OTHOCAIIMXCA K (DU3UUYECKUM SIBJICHUSIM;

BBISIBJISITE MPUYMHHO-CIEACTBEHHBIE CBSA3M MpPU U3YYCHUH (HU3MUECKUX
ABJICHUA M TPOLIECCOB, J€JaTh BBIBOABI C HCIOJB30BAaHUEM JAEAYKTUBHBIX U
MHIYKTUBHBIX  YMO3aK/IIOUEHHMH, BbIJBUraTh THUIOTE3bl O  B3aUMOCBS35X
(bU3UYECKUX BETUYNH;

CaMOCTOSATEIILHO BBIOMpATh CHOCOO pemnieHus ydeOHoU (u3nueckoi 3amaadu
(cpaBHEHHE HECKOJBKMX BapUMAHTOB pEIIEHUs, BHIOOp Hanbosee MOIXOASIIETo C
y4€TOM CaMOCTOSTEIIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKkue 1eiiCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;

IPOBOAUTH MO CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OINBIT, HECIOMKHBIN
(u3HUECKHil SKCIEPUMEHT, HEOOJIbIIIOE HCClieIoBaHUE (HPU3UUECKOTO SIBJICHHUS;

OILICHMBATh HA MPUMEHUMOCTH U JJOCTOBEPHOCTh MH(OPMAIIUIO, TIOTYUYEHHYIO
B XOJI€ MCCJIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOATEILHO (POPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI MO pe3yJibTaTaM
POBEEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIC0OBAHMS;

IPOrHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3NUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmei:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
otOope UHPOpMaIIMK WU JAaHHBIX C YUETOM MPEAJIOKEHHONU yueOHOH (hU3ndecKoit
3a/lauu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM IPEICTABICHNUS,

OLICHMBATh HAA&XKHOCTh HWH(MOpPMAIMU TO KPUTEPHUSIM, MPEAIOKECHHBIM
YUUTENEM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEIPHO ~ BBIOMpATh  ONTUMaJIbHYIO  (OpMy  IpeJCTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peEIIaeMble 3aJadll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOU TpaduKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHUA:

B XOJle OOCYXJIeHHs Y4yeOHOTrO Marepualia, pe3yiabTaTOB JabOpaTOPHBIX
paboT MW TPOEKTOB 3ajaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOll TeMbl U
BBICKA3bIBaTh WJEHW, HAIICJICHHBIE HA PEHIEHHWE 33Jauyd W IOAJACpKaHue
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JTHAJIOTa,
OOHapyXUBATh PA3TMUYUE U CXOJCTBO MO3UIUNL;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIbITA
(3KCIIEpUMEHTa, UCCIEIOBaHMs, IPOEKTA);

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOM MpoOIeMBbl;

OPUHUMATH 1€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHW30BbIBATh JIEUCTBUS 110
e€ JOCTIKEHUIO: paclpelesaTh pPOJH, OOCYXAaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras Kaye€CTBEHHOTO pe3yJibTara I0
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YJICHAMH
KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEIBHO CPOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYaIUSAX, TPEOYIOITUX JIJIs
pereHus GU3NIEeCKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaxX  NPHUHATHA  pElIeHUU
(MHIUBHUYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPy );

CaMOCTOSATEJILHO COCTABJISTh AJTOPUTM pelIeHUs (PU3NYECKON 3a7auud WIH
IUIAaH HCCIEAOBAHMS C YYETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHTHI PEIICHHI;

JIenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAaIlUH U MpeJiaraTh IUIaH €€ NU3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHHUS  (HEIOCTMDKEHMs])  PE3yJbTaToOB
JeSTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHUS
(¢u3MUecKoro HMCCIEAOBAaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSM.

CTaBUTh C€0Sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WA JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY APYTOro.

pU3HABATh CBOE MPaBO Ha OMIMOKY MpHW pemieHnn HU3NIECKUX 3a/1ad WA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOydeHus ¢ 7 kiacce npeAMETHbIE PE3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



MCII0JIb30BaTh MOHATHUS: (PU3NYECKUEe U XMMHUUYECKHUE SIBJICHUS, HAOII0ACHHE,
AKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, EAUHHULBI (U3HUYECKUX BEJIUYHH, AaToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPAOE, >KHMIIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIHMHEUHOE),
TpPaeKTOpHs, paBHOJEUCTByIomas cwi, aeopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nuuath sBIeHUs (aAuddy3us, TEIIoBOE [BUKEHHUE YACTHIL
BEIIIECTBA, PABHOMEPHOE JBMKEHUE, HEPABHOMEPHOE JABUKEHHUE, WHEPIUs,
B3aMMO/JICHCTBUE TeJl, paBHOBECHE TBEPABIX TEJ € 3aKPEIJIEHHON OCBIO BpallleHHUS,
nepenaya JaBieHUs TBEPABIMU TeJlaMU, KUJIKOCTIMU M ra3amu, aTMocpepHoe
JaBJeHUE; TUIaBaHKUe TeJl, IPEBPAILEHUS MEXaHUYECKON YHEPTUH) MO OMUCAHUIO X
XapaKTepHbIX CBONCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
(duznueckoe sBICHUE;

pacno3HaBaTh  MPOSIBJICHUWE  W3YUYEHHBIX  (PU3MYECKUX  SIBIICHUUA B
OKpyXaromeM Mupe (B TOM uucie (U3MYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JIBUKEHUSI C PA3IMYHBIMUA CKOPOCTSIMU B JKMBOW M HEXXHBOW MpPHUPOE, NEHCTBUE
CWJI TSDKECTH, TPEHHUsI, YIPYTOCTU B NMPUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOTO
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHuWE pbIO, phlUard B TeJ€ 4YelIOBeKa), MpH
ATOM TMEPEeBOJIUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICNSATH CYIICCTBEHHBIC
CBOMCTBA (MpU3HAKHN) (PU3UIECKUX SIBJICHUMH;

ONKCHIBATh M3Y4YEHHBIE CBOWMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usznueckre BeNMUYMHBI (Macca, OO0OBEM, IUIOTHOCTH BEIIECTBA, BpeMSs, IIyTh,
CPeIHSsl CKOpPOCTb, CHJIa YNPYrOCTH, CHUJIa TSKECTH, BEC Teja, CHUjla TpPEHHf,
JaBieHUe TBEPJOTO TeJa, JAaBICHHE CTON0A KUIAKOCTH, BBHITAIKHBAIOIIAS CUIIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQUIIHEHT
MOJIE3HOT'O IEUCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMATbHAS YHEPTHUS ), TIPH
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIB3YEMBIX BEITUYMH,
uxX OOO3HAaueHUs M EAUHUIBI (HU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIHMYUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapakTepu3oBaTh CBOMICTBa Tes, (U3NYECKUE SABJIECHUS U MPOLECCHI,
UCIIONb3Ys MpaBuia CIOXKEHUS Ccuil (BIOJb OAHOM mpsiMoii), 3akoH ['yka, 3aKkoH
Ilackans, 3akoH ApxuMena, NpaBUIO paBHOBecUs pbluara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpruu, MNph STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aMUCBHIBATH €r0 MaTEMaTHUECKOE
BBIPAXKEHUE;

CTPOHUTH MPOCThIE (PU3MUECKHUE MOJEIU PEATbHBIX OOBEKTOB, MPOILIECCOB U
ABJICHUW, BBIACNATh IPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MIPOIIECCOB, SABJICHUHN, MPUMEHSIThH (PU3NUECKUE MOJEIH ISl OObSICHEHUS
(pu3HUECKHX MPOLIECCOB U PEIIeHHs YUeOHbIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SABIICHHUSA, MIPOLIECCHl U CBOICTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii NpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3a7aud, B TOM UYHKCJIE TpeOyIolue YHCICHHOTO OLEHUBAHUS
XapaKTepHbIX 3HAYEHUN (PU3NYECKUX BEIMYUH, IIPU 3TOM BBIOMPATH aI€KBATHYIO
(¢u3nUecKyt0 MOJEIb, BBISBIATh NPUUYMHHO-CIEICTBEHHbIE CBSI3M U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C ONoOpod Ha HU3YYEeHHBbIE CBOMICTBa
(duznueckux sBIEHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN;

pemiatb pacuy€THble 3a1auM (B 2—3 JOEHCTBUA) MO M3y4aeMbIM TeMaM Kypca
(¢u3uKu, BHIOUpas aleKBaTHYIO (PU3NYECKYIO MOJEIIb, C UCIIOIb30BAHUEM 3aKOHOB
1 (HopMyI, CBSA3BIBAIOIIMX (PU3UYECKHE BEJIIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pelIeHHe 3aJayM, BBISABIATH HEJOCTAIONIME WIM W30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP MeETOAA pEHICHHS 3a/Jaud, HCIOJIb30BaTh
CIIpaBOYHBIE JAaHHBIC, MTPOBOJUTH MAaTEMAaTUYECKHUE MPEOOpPa3OBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH MOJYYEHHOIO 3HAaYeHUs (PU3NYECKON BEIMYUHBI U
OTpEENATh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYECHHOW MpPH PEIICHUH
3a/1auu;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh TMpPU  TOMOIIH
¢uznuecknux METOAOB, M TNpeljaratb OPUEHTHUPOBOYHBIA CMOCOO pellieHus, B
ONMMCAHUM  UCCJENIOBAaHUA  pPACIO3HaBaTh  MPOBEPSEMOE  MPEAIOI0KEHHE
(rumnoTesy), UHTEPIPETUPOBATH MOJIYUCHHBIN PE3YNIbTAT;

IPOBOAMUTH OIBITHI 10 HAOIIOEHUIO (PU3MYECKUX SBICHUM WU (HU3HUECKHUX
cBOMCcTB Ten (muddy3us, TEIIOBOE pacliMpeHHe Tra3oB, SBICHHE WHEPIUH,
U3MEHEHHE CKOPOCTH NPU B3aUMOJCHCTBUU TeJ, Mepeaada AaBICHUS KUIKOCTHIO
U Ta3oM, MPOsIBICHHE ACHCTBUS aTMOC(EpPHOTO [aBIICHHUS, JEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH MPEANOIOKECHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yabpTaTax HaOJIIOJEHUH, CAaMOCTOSATEIBHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa 06opyaoBaHUs U (HOPMYIUPOBATH BHIBOBI;

OPOBOJUTH TMpsIMblE M KOCBEHHbIE HU3MEpPEHHs (U3MYECKUX BEIUYUH
(paccrositHue, IPOMEXKYTOK BpEMEHHU, Macca Tena, 00bEM Tena, CHila, TeMIlepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOIO TeEJa, CWJIA TPEHUS CKOJIBKEHMS, IaBICHHUE
BO3/lyXa, BBITAJIKUBAIONIAsl CWia, JEUCTBYIOIIAs HAa MOTPYXKEHHOE B KHUJIKOCTh
Ten0, KOA(QPUUUEHT MOJE3HOr0  JEHUCTBHS  MPOCTBIX  MEXAaHU3MOB) C
MCITOJIb30BAaHUEM aHAJIOTOBBIX W MHU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
MeToJa W3MepeHHs, (UKCUPOBAaTh IOKa3aHHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSAEMON BETMUUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTaTOB CEPUH U3MEPEHU U
OLICHMBATh MOTPEIIHOCTh U3MEPEHU;



MPOBOJNUTH HECIOXKHBIE IKCIIEPUMEHTAJIbHBIC HCCIICOBAHUS 3aBHUCHMOCTEH
¢u3nYecKnX BEIMYMH (3aBUCUMOCTH MYTH PABHOMEPHO NBIDKYILETOCA Tela OT
BPEMEHHM JBWKCHHUS Tela, CHJIBl TPEHUS CKOJBXKEHHUS OT CHIIBI HOPMalbHOTO
JABJICHUSI, KauecTBa OOpaOOTKM TMOBEPXHOCTEW TeNl U HE3aBUCUMOCTU CHIIbI
TPEHUSI OT TUIOIIAAU COMPHUKOCHOBEHHS TE€Jl, CHJIBI YHOPYTOCTH OT YAJUHCHHUS
MPY>KUHBI, BBITAJKUBAIOUIEH CUJIBI OT O0BEMA MOTPYKEHHOM YacTH Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJNO, YCIOBHUM IJIaBaHUS TeJ, YCIOBUN paBHOBECHUS pbluara
u OJIOKOB): COBMECTHO ¢ yuuTeneM GOpMyJIHpoBaTh 3ajadyy W THUIOTE3Y
MCCIIEJIOBAHUS, CAMOCTOSTEIFHO IIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOATEIHHO
coOupaTh HKCIEPUMEHTATBHYIO YCTAHOBKY C WCIOJIB30BaHUEM HWHCTPYKIINH,
NPECTABIIATH MOJYYEHHBIC 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUIC TAOIHIl U
rpadvKoB, OIICHMBATh TMOTPEIIHOCTH, JIeJaTh BBIBOABI 1O pe3yJdbTaTam
MCCIICJIOBAHNS;

coOnroaTh TpaBWJia TEXHUKW Oe30macHoro Tpyna npu pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPHUHIIMITBI ICHCTBUS TPHUOOPOB U TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JIUHAMOMETpP, COOOMIAIOIIHECS COCYIbl, OapoMeTp, pblyar,
MOJIBMKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS MU3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB C OMOpPOM HAa UX OMUcCaHud (B TOM
quclie: MOIIMITHUKY, YCTPOHUCTBO BOAOIPOBO/IA, TUAPABINYECKUN TMpecc, CU(OH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp), HMCIOJNb3ys 3HAHUA O
CBOMCTBaX (DM3WYECKUX SBJICHUNH M HEOOXOAuWMble (HU3WYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHBIE PHUCYHKH H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTMYECKUX IMPOIIECCOB TIPH
pElIeHUH YIeOHO-TIPAKTUYECKUX 3a]1aY;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM XHU3HU UId OOecreueHus
Oe3omacHoCcTH NpuU OOpalleHuu C MpuOOpaMu M TEXHUYECKHMHU YCTPONCTBaMH,
COXpaHEHHUsl 3J0pOBbs U COOJIOACHHS HOPM 3KOJOTMYECKOrO IOBEJICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISTH OTOOpP MCTOYHUKOB MH(pOpMAINU PUIUIECKOTO COACPKAHUS B
WuTepuere, camMocTOsITeNbHO (OPMYIUPYSd TOHUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOMINXCS 3HAHUM M TMYyTEM CpPaBHEHUS Pa3IMYHBIX WCTOYHHKOB BBIACIATH
uHOpMAIIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOM;



WCIIOJb30BaTh TMPHU BBHIMOJTHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro cojaep:kaHus, CIPAaBOYHBIE MAaTEpUAlIbl, PECYpPChl CETU
WNutepuer, BiaaeTh mNpuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpAaTKHUE MHCHMEHHBIC U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpManuu (HU3NYECKOTO COJIECPKAHMS, B TOM YHUCIE
MyOJIMYHO JIeNIaTh KPaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB MJIM Y4€OHBIX
HCCJIEI0BAHUM, TMPHU HSTOM TPAMOTHO MCIOJIb30BaTh H3YYEHHBIN MOHATHUHWHBIN
amnmapart Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3EHTAIIUCH;

IpPU  BBITIOJTHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHUM PACTIPENEIAThH
00sI3aHHOCTH B TPYIINE B COOTBETCTBHH C MOCTABJICHHBIMU 3aJjadyaMu, CIEIUThH 3a
BLITIOJIHCHUEM TUTaHa JIEUCTBUM, aJ€KBAaTHO OIICHWBATh COOCTBEHHBIM BKJaj B
JESTEIIbHOCTh  TPYIIbI, BBICTPAMBATh KOMMYHHMKATMBHOE B3aMMOJICHMCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAIOIINX.

K koHny oOyueHuss ¢ 8 Knacce mpeIMeTHbIE pE3ylbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCIIOJIB30BaTh MOHSTHS (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBH)KCHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAUIMYECKUE W
amop(HbBIE TeJa, HACBHIIEHHBI M HEHACBHIIICHHBIA Map, CHOCOOBl H3MEHEHUS
BHYTPEHHEW DSHEPruM, OJJIEMEHTAPHBIN JJIEKTPUUECKU 3apsll, MPOBOJHHUKH,
NOJYIPOBOAHUKHU, TUAIEKTPUKH, UCTOYHUKHU IMOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE IIOJIs, ONTHYECKash CHUCTEMA) W CHUMBOJUYECKUU S3BIK (PUBUKU TIPU
pElIeHNH YYeOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pPa3inyaTh ABJICHUS (TEIJIOBOE pacIIMpeHHE (CxKaTue), TEII0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMayuMBaHWE, KaNWUISPHBIC SBICHUS,
UCIIapeHHe, KOHJACHCAIMs, IUIaBICHHE, KPUCTAJUIM3AlUs, KUIIEHUE, CIOCOOBI
TeIUIonepeaaun (TErIoNnpPOBOIHOCTh, KOHBEKIIUS, U3ITYYCHHE), TEIUIOBBIE TOTEPH,
ANEKTpU3alusl TeJl, B3aUMOJCHUCTBUE 3apsioB, ACHCTBUS DIIEKTPUUYECKOIO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MATHUTOB, JEHCTBHE MarHUTHOIO MOJIA Ha
MPOBOJHUK C TOKOM) IO OMNHCAHUIO UX XApAaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SIBIICHUE;

pacmo3HaBaTh  MPOSBICHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXatomeM wmupe (B TOM 4nclie (U3UYECKUE SBICHHS B TPHUPOJE:
MOBEPXHOCTHBIE W KANWUISIPHBIE SIBIICHUS B IPUPOJE, KPUCTALIBI B MPHUPOJE,
n3nydyenue CollHIla, 3aMep3aHue BOJIOEMOB, MOpCKUE Opu3bl, 0Opa30BaHKUE POCHI,
TyMaHa, WHES, CHEera, JJICKTPUYECKHE SBJICHUS B aTMocdepe, IIIEKTPUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, JApeid MOoJ0COB, POJIb MATHUTHOTO
noyist JUIA JKW3HM Ha 3emiie, MOJSIPHOE CHUSHUE), TpU 3TOM MEPEBOIAUTH



MPAKTUYECKYIO0 3amady B Y4YeOHYIO, BBIJCISTh CYIICCTBEHHBIC CBOWMCTBA
(npu3Haku) GU3HYECKUX SBICHUIA;

OMKCHIBATh M3YUYEHHBIC CBOWCTBA TeNl W (HU3MYECKHUE SBICHUS, HCIOIB3YS
dusnueckre BETUYMHBI (TeMreparypa, BHYTPCHHSSI DSHEPTHs, KOJUYECTBO
TEIUIOTHI, paboTa rasa, yAe/bHas TEIUIOEMKOCTh BEIIECTBA, yHEIbHAS TEILIOTa
TUTABJICHMS, YICIbHAS TEIUIOTa MapooOpa3oBaHMsI, YACIbHAs TEIUIOTa CTOPAHHSI
TOIUTMBA, KOA((DUIIMEHT MOJIE3HOTO MEHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQXHOCTh BO3/AyXa, OJEKTPUYCCKUNM 3apsj, CHJIa TOKa, JJIICKTPHUYECKOE
HaNpsDKCHHWE, COINPOTHUBIICHHE MpoBoAHKMKA, DJIC B IenmM NOCTOSHHOTO TOKa,
AJIIEKTPUYECKOE YJEIBLHOE CONPOTHUBIICHWE BEIIECTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA), IPU OTMMCAHUY MPABMWIBHO TPAKTOBATH (DH3UUYCCKUN CMBICIT
UCIIOJIb3YEMBIX BEIIMYMH, WX OO0O3HAYCHUS M CIUHUIBI (DU3UYCCKUX BEIUYUH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMHM, CTPOUTH rpadMKH U3yUECHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEJINYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IIPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC IMOJIOKECHHS MOJICKYISPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEIICCTBA, YPaBHECHHUE TEIUIOBOIO OajaHca, 3aKOH COXPAHCHHS 3JICKTPUYECKOTO
3apsja, 3akoH KysloHa, MPWHIMI CYNEPHO3UIIUU DJICKTPHUUYSCKUX TOJICH, 3aKOH
Owma st yyacTka menw, npasuia Kupxroda, 3akon OMa 17151 OJHOM 1enH, 3aKOH
Jxoyns-JleHna, 3aKOH COXpaHEHUS PHEPTUU, MPH TOM Pa3IUnyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €70 MaTEMaTHUYECKOE BHIPAKCHHE;

CTPOUTH TMPOCThIE (PU3UYECKUE MOJEIU pealbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIACNIATH TNPU ITOM CYIIECTBEHHBIE M BTOPOCTENIEHHBIE CBOICTBA
00BEKTOB, MIPOIIECCOB, SIBJICHUH, MPUMEHIThH (PU3NUECKUE MOJEITH ISl OObSICHEHUS
(bU3UIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKUE SIBICHHS, TIPOIIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTYyalluii TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, U pemiaTh
KaueCTBEHHBIC 3a7a4d, B TOM 4YHCJIE TPeOyIOlMe YNCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEIUYUH, TIPU ITOM BHIOUpAThH aJ€KBATHYIO
¢u3nUecKyt0 MOJEIb, BBISBISATh MPUUYUHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYI0 [EMOYKY pACCYXKICHUM C OINOpOM HAa M3YyYEHHBIE CBOMCTBA
duznueckux sBIEHUN, (GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO pemniaTh pacu€THble 3a7adyu (C omopoid Ha 2—3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (GU3UKH, BEIOMpAs aIeKBaTHYIO (U3HYECKYIO0 MOJIETh, C
MCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONINX (U3UUECKHE BEIUYHHBI,
3aMHMChIBaTh KPAaTKOE YCIOBHE W Pa3BEPHYTOE peEIICHUE 3aJa4d, BBISBIATH
HEJIOCTAOIINE WM W30BITOYHBIE JTaHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/layu, WCIOJIb30BaTh CIPAaBOYHBIC JaHHBIC, MPUMEHSIThH METOJbI aHalN3a
pa3MepHOCTEH, MCIOIB30BaTh TpadUIECKUe METObI PEIICHHS 3a/1ad, MPOBOJUTH



MaTeMaTHYecKue TMpeoOpa3oBaHMs W PacuéThl, OICHWBATh PEATUCTUIHOCTH
MOJIYYCHHOT'O 3HA4YCHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTh
(du3HUecKOl BeTUYMHBI, TTOJTYYCHHOU MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOpbIE MOXKHO pPEHIUTh TMpPH  MTOMOIIU
¢u3HUeCKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUs, B
ONMCAaHUU  WCCIICIOBAHMS  pACMoO3HABaTh  MPOBEPSEMOE  MPEATOIOKECHHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJYICHHBIA PE3YIIbTAT,

IIPOBOJMUTH OIBITHI 10 HAOIIOMCHUIO (PU3MYCCKUX SBICHUH WU (QU3UICCKUX
CBOWCTB Ten (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMIepaTryphl, CKOPOCTH IIpoIlecca OCThIBaHUS (HArpeBaHUs) TPH
U3TYy4eHHH OT I[BETa H3Iydaromieil (MOTJIOMIAIONIe) MOBEPXHOCTH, CKOPOCTh
UCTIApPCHMSI BOJBI OT TEMIIEPaTyphl XKUAKOCTH M IUIOMAINA €€ IOBEPXHOCTH,
AIIEKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUEC
IIOCTOSIHHBIX MarHUTOB, BU3YyaJU3allds MAarHUTHBIX MOJICH TMTOCTOSTHHBIX MarHUTOB,
JCHCTBUS MarHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOWCTBA 3JICKTPOABUTATENS] TOCTOSIHHOTO TOKa): (hOPMYJIHPOBATH MPOBEPSIEMOE
Npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITETTLHO COOMpPATh yCTAaHOBKY M3 M30BITOYHOTO HaOopa 00OpyIOBaHWS,
OIKCHIBATh X0/ OTBITA U (DOPMYIIHPOBATH BHIBOJIBI;

NPOBOJUTh TMpSIMbIE M KOCBCHHBIE W3MEpPEHUS (HU3UUSCKUX BEIHYUH
(TeMmiepatypa, OTHOCHTENIbHAs BIIAXXHOCTh BO3[yXa, CWJIa TOKa, HANpsOKEHUE,
yIenbHasl TEIUIOEMKOCTh BEIIECTBA, CONPOTUBICHHE MPOBOJHHMKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA) C HMCIIOJIb30BAHUEM aHAJIOTOBBIX W ITU(PPOBHIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa H3MEPEeHUs, (DUKCUPOBATH IMOKA3aHUSI
prOOPOB, HAXOIUTH 3HAUYCHUE MU3MEPSICMOW BEIIMYMHBI C IMOMOIIBIO YCPEIHCHHS
pe3yabTaTOB CEPUH H3MEPEHUH M OIEHUBATH MOTPENTHOCTh U3MEPCHHIA;

IPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX
BENMYHMH (3aBUCHUMOCTH JIaBJICHUS BO3AyXa OT €ro o0béMa W HarpeBaHUS WU
OXJIAKICHUS, UCCIICJIOBAaHUE SIBIICHUS TEIJIO0OMEHA TIPH CMEIIUBAHUH XOJIOTHOU U
ropsideii  BOJABI, 3aBUCUMOCTH COMPOTHBIICHUS TPOBOJHUKA OT €ro JJINHBI,
IUIOMIAAN TIOMEPEYHOTO CEYCHHWsT U YACIBbHOTO CONPOTHBIICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HAMPSHKCHUS Ha
MIPOBOJIHUKE, MCCIENIOBAHUE TOCJEAOBATEIFHOTO U TapaJICIbHOTO COCIMHECHHM
MIPOBOJTHUKOB): COBMECTHO C yuuTedeM (GOpMyIHpOBaTh 3agady W THUIIOTE3Y
WCCJICIOBAHUS, CAMOCTOSITENIPHO IJIAHUPOBATHh HCCIEOBAHUE, CAMOCTOSTEIHBHO
coOupaTh JKCIMEPUMEHTATBHYI0 YCTAaHOBKY C WCIOJIb30BAHUEM WHCTPYKIIHH,
MPEICTABIATh MOJYyYEHHBIC 3aBUCUMOCTH (DU3NYECKUX BEIMYHUH B BUJEC TAOIUIl U
rpauKoB, OIEHWBATH TOTPEIIHOCTH, JEJNaTh BBIBOJALI IO  PE3yibTaTaMm
HCCJICIOBAHMS,



coOnoaTh mMpaBuia O€30MacHOro Tpynda mpu pabore ¢ J1abopaTOPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPUHILMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB C OMOPOM Ha UX omnucaHusg (B TOM
quclie: CUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBasi TypOMHA, amMIEpMETp,
BOJIBTMETP, CUETUUK DJIECKTPUUECKON SHEPrUH, JIEKTPOOCBETUTEIIbHBIC MPUOOPHI,
HarpeBaTeNbHbIE  3JIEKTPONPUOOpHl  (IpUMEpPBI), MPEAOXPAHUTENIH M  HUX
MPUMEHEHUE B OBITYy W TEXHUKE, IMPUMEHEHHE TIOCTOSHHBIX MAarHUTOB,
ANEKTPOMArHUTOB, 3JEKTPOJBUTATENb MOCTOSHHOIO TOKA), MUCIOJB3Ys 3HAHUS O
CBOMCTBaX (u3UUECKUX SIBICHUN, HEOOXOAUMBbIE (PU3UYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrio3HaBaTh TMPOCThIE TEXHUYECKHE YCTPONCTBA W U3MEPUTEIIbHBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM DPHUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC,  TCHUXPOMETP, THUTPOMETP, JBUTATeIb BHYTPEHHETO  CrOpaHwus,
ANIEKTPOCKOI,  PEOCTaT), COCTaBISATh CXEMbl DJJEKTPUUYECKUX LEemed ¢
NOCJIEIOBATENIbHBIM M TMapajlyIeIbHBIM  COCMHEHUEM DJJIEMEHTOB, pa3jinyas
yCIIOBHBbIE 0003HAYEHHUS DJIEMEHTOB JJIEKTPUUYECKUX IENEH, UCIIOIb30BATh CXEMBI
U CXEMaTUYHBbIE PUCYHKH H3YUYEHHBIX TEXHUYECKHX YCTPONCTB, M3MEPUTEIbHBIX
npuOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MPH PEUICHUU Y4eOHO-MPAKTUYECKUX
3azay;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIMIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUECHMS
0€30IacHOCTH TNPU OOpallleHHH ¢ MpuOOpamMu U TEXHHUYECKUMH YCTPONCTBaMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuaTepuere,
CaMOCTOSATEIILHO (POPMYJIHPYST TIOMCKOBBIM 3ampoc, Ha OCHOBE HMMEIOIIUXCS
3HAHWA W CPABHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIACIATh WHGOPMAIHIO,
KOTOpasi SABJISETCS MPOTUBOPEUYNBON WIH MOXKET OBITH HEJOCTOBEPHOI;

UCIIOJI30BaTh NPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TOMYJSPHYIO
TuTepaTypy (pU3MdecKoro comepaHUs, CIPABOYHBIE MAaTE€pPUANbBI, PECYPChl CETH
WNutepHer, BiaaeTh NpuUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MPEeoOpa30BaHUs
nH(pOpMaIMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE IHUCHMEHHBIE M KpPATKUE YCTHBIE COOOUICHUS,
00001mast HOOPMAITUIO M3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COACPKAHUSA, B
TOM  4YHclie NOyOJUYHO  MPEACTABIATh  PE3yJbTaTbl  NPOECKTHOM  WJHU
MCCIIEIOBATEIBCKON NESITENbHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BAaTh U3YUEHHBIN
MOHATUWHBIA ~ anmmapaT  Kypca  (U3MKH,  CONPOBOXKJIATh  BBICTYIUICHUE
MPE3EHTAIUEN;



MIPU BBIMOJHEHUU YUYEOHBIX MPOEKTOB U UCCIEAOBAHUM (DU3UUYECKUX MPOIECCOB
pacrpenensaTh O00s3aHHOCTH B TPyNIe B COOTBETCTBUM C TMOCTABICHHBIMU
3a/lauaMu, CIEIUThH 3a BBINOJHEHUWEM IUIaHA JEUCTBUU M KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHMBATh COOCTBEHHBIM BKJIAJl B JIEATECIbHOCTb TPYIMIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBUE, TMPOSBISAS TOTOBHOCTH
paspeniatb KOH(GIUKTHIL.

K koHny oOyueHuss ¢ 9 knacce mpenMeTHblE pe3ynbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCITIOJIH30BaTh MOHATHS (CUCTEMA OTCUETa, OTHOCUTEIIBHOCTh MEXaHUUECKOTO
JIBIDKCHUS, HEBECOMOCTh M TIEPErpy3KH, IEHTP TIKECTH, MEXaHHUUYECKUE BOJIHBI,
3BYK, HMH(Pa3ByK U YIbTPA3BYK, OSJIEKTPOMATHUTHHIC BOJIHBI, PEHTIEHOBCKOE
U3JIy4eHHUE, MIKaJIa JJIEKTPOMArHUTHBIX BOJIH, UICTOUHUKHU CBETA, OJU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS W TOTJIONIeHUs, ajdbda-, 6eta- U ramMmma-
U3JIYy4CHUS, U30TOIIbI, sJICpHAs U TEPMOSICPHAs DHEPIeTHKA) U CUMBOJIMYECCKUM
SI3bIK (PUBUKYU TIPU PEIICHUN YUeOHBIX M MPAKTUYECKUX 3a]1ay;

YBEPEHHO  pa3iuyaTh  sBIEHHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
NpPSMOJIMHEHHOE JIBIJKCHUE, PABHOYCKOPEHHOE TNPSIMOJIMHEHHOE JBH)XCHUE,
CBOOOJHOE TMaJleHHe TeJ, JBIKEHHE 110 OKPY>KHOCTH, B3aUMOJIECHCTBUE Te,
paBHOBECHE MaTepHAIbHOM TOYKHM, PEaKTUBHOE JBU)XEHHE, HEBECOMOCTD,
KonebareabHOe  JBIDKEHHE (TapMOHUYECKHE, 3aTyXalolllue, BbIHYXKIEHHBIC
Kosie0aHus), Pe30HAHC, BOJHOBOE JIBIKEHHE (PAcCHpOCTpPAaHEHUE U OTpaKEHHE
3ByKa, UHTepdepeHIus U aqudpakius BOJH), TPSIMOJIUHEHHOE pacrnpoCcTpaHeHHe,
OTpakeHHE M TMPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTpa)KeHHE CBETA,
pasnokeHue Oeroro cBeTa B CHEKTP U CIOXKEHHUE CIHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAs  PAJUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOro  CIHEKTpa
U3ITyYeHHUs) 1O OMUCAHUIO WX XapaKTePHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIMINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSBICHHWE  W3YUYEHHBIX  (PU3WYECKUX  SBICHUWA B
OKpyXaroieM Mupe (B ToM uucie (U3NYEeCKue SIBICHHS B MPHUPOJE: MPWIUBHI U
OTJIUBBI, ABUXKEHUE TUIaHeT COJHEYHOM CHCTEMBbI, PEAKTUBHOE JBUKEHHE KUBBIX
OpraHW3MOB, BOCIHPHUSITHE 3BYKOB J>KMBOTHBIMH, 3€MIICTPSICEHHE, CEHUCMUYECKHE
BOJIHBI, IIYHAMH, 9XO0, IIBETA TEJI, ONTUYCCKUE SBICHUS B PUPOJIC, OMOTOTHIECKOE
JEUCTBUE BUANMOTO, yIbTPadHOJIETOBOTO M PEHTTEHOBCKOTO H3Iy4YCHUH,
€CTECTBEHHBI pPAaTMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE NPHUPOIAHBIX MHUHEPAJIOB JICUCTBUE pPAaJTUOAKTUBHBIX H3IYYEHUU Ha
OpraHu3M YeJIOBEKa), MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 33/7ady B YUeOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKK) PU3MUECKUX SIBJIICHUI;

OMUCHIBATh M3yUYECHHBIC CBOMCTBAa TeN W (PU3MUECKUE SIBICHUS, UCIOIb3Ys
du3nyeckue BENMYMHBI (CpeHSsI W MTHOBEHHAsi CKOpPOCTh Tejla MpH



HEPaBHOMEPHOM [IBIDKCHHWH, YCKOPCHHUE, MEPEMEIICHHE MPH PaBHOYCKOPCHHOM
MPSMOJIMHEWHOM  JIBIDKCHHH,  yIJIOBas  CKOPOCTh,  IICHTPOCTPEMHTEILHOE
YCKOpEHHE, CHJIa TPEHHS, CUJia YIIPYTOCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
MajIeHuUs, BEC Tella, IEHTP TSKECTH TBEPAOTO TeJa, UMITYJIbC TeNa, UMITYJIbC CHIIBI,
MOMEHT CHJIBbI, MEXaHW4YeCcKast paboTa U MOITHOCTbh, TIOTCHIIMAJIbHAS YHEPTHUs Tea,
MTOTHSITOTO HAJT TOBEPXHOCTBIO 36MJIH, TTOTCHITHAIBHASI SHEPTHS CKATOW TIPYKUHEI,
KHHETHYECKasl JHEPrus, IOJHAsS MEXaHW4YecKas >SHEpPrus, MEepuoJ M YacToTa
KOJICOaHMM, MTepUOT MaTEMAaTUIECKOTO U TIPYKUHHOTO MAasTHUKOB, JIJTAHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTellb MPEIIOMIICHUS
cpenpl), TIpH ONUCAHWW  TPABWIBHO  TPAKTOBaTh  (PU3UYECKHH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEIUYHH,
HAXOAUTh (POPMYIIBI, CBSA3BIBAIOININE JAaHHYIO (U3HYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMH, CTPOUTH rpad)MKKi H3yUYEHHBIX 3aBUCUMOCTEH (DU3UICCKUX BEIIMUNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IIPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHCHHUS SHEPIHH, 3aKOH BCEMUPHOTO TATOTCHHUS, TIPHHIIMII
CYIIEpIIO3UIIMA CHWJI, TIPUHIMII OTHOCUTEIbHOCTH [ 'amunes, 3akoHsl HpiOTOHAa,
3aKOH COXPaHCHUS HMMIYJIbCa, TEOPEMY O KHHETHYCCKOW SHEpruM, 3akoH ['yka,
3aKOH bepHyIIn, 3aKOHBI OTPaKCHHS W NPEIOMIICHUS CBeTa, (OpMyJy TOHKOM
JIMH3BI, TTTAHETAPHYIO MOJISNIb aTOMa, HYKJIOHHYIO MOJIEIb aTOMHOTO sI/ipa, 3aKOHBI
COXpaHEHUS 3apsIOBOTO M MAacCCOBOTO YHCEIN TPH SIICPHBIX PEAKIUAX, MPU ITOM
pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €70 MaTEMaTHIECKOE BBIPAKCHHUE;

CTpOHTH (PU3MYECKHE MOJEIU peajbHBIX OOBEKTOB, MPOIECCOB W SBICHUH,
BBIJICTSITH TIPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOHCTBa OOBEKTOB,
IPOIIECCOB, SIBIICHUH, TPUMEHATh (HU3UYECKHEe MOJeNH JIsi OOBSICHECHUS
(bH3UIECKUX TTPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

OOBSCHATH (PU3UUECKHE SBICHUS, TIPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CHTyalliii TPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, H peniarh
KaueCTBEHHbIC 3a7aud, B TOM 4YHCJIE TPeOYIOIMe YHUCICHHOTO OICHUBAHUSA
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEITUYUH, MIPU ITOM BHIOUpAThH aJ€KBATHYIO
(bu3nUecKyr0 MOJEIb, BBISBISATh MPUUYNHHO-CIIC/ICTBEHHBIE CBSI3M U BBICTPAWBAThH
JIOTUYECKYIO TEMOYKY PACCYXACHHM W3 2—3 IIaroB C OMOPON HAa HW3Y4YCHHBIC
CBOMCTBA (M3UUECKUX SABJICHUM, (PU3NIECKUE 3aKOHBI, 3AKOHOMEPHOCTH ¥ MOIEIIH;

YBEPEHHO periaTh pacuéTHBIC 3aJa4dl M0 M3ydaeMbIM TeMaM Kypca (pU3HKH,
BEIOWpas aJeKBaTHYI (U3UYECKYI0 MOJEIb, C HCIOJb30BAHHEM 3aKOHOB W
dbopMy1, CBSI3BIBAOMNX (DU3MUIECKUE BETUUMHBI, 3aITUCHIBATh KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHWE 3aJa4yM, BBIABIATH HEJAOCTAIONME WIA HN30BITOYHBIC
JaHHBIe, OOOCHOBBIBATH BBHIOOP MeETOMA PEIICHHUS 3aJa4d, WCIOJIb30BaTh
CIIPaBOYHBIC JaHHBIC, MPUMEHATh METOJbI aHAIHM3a PAa3MEPHOCTEH, MCTIOIb30BaTh
rpadgudecke  METOABl  pemieHus  3a7ad, MPOBOJUTH  MAaTEeMAaTHYECKHE



npeoOpa3oBaHus U PAcUEThI, ONICHUBATH PEATTMCTUYHOCTD MOJYIYCHHOTO 3HAYCHUS
¢u3nuecKkol BETUYMHBI W ONPEACNATh Pa3MEPHOCTh (U3MYECCKOW BEIUYUHBI,
MOJIYYCHHOU TP PEIICHUH 33]1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
(¢u3HUeCKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEUICHHS, B
ONMMCAHWHM  WCCJICMIOBAHUS  PACIO3HABaTh  TPOBEPSAEMOE  IMPEATOIOKCHHE
(rumoTe3y), OICHHWBATh MPABUIBLHOCTH IMOpPSJKA IPOBEACHHS HCCICIOBAHMS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN Pe3yJIbTaT;

IIPOBOJMUTH OIBITHI 10 HAOJIOICHUIO (PU3UYCCKHUX SBICHUN MU (PU3HUECKHX
CBOWMCTB Tei (M3y4eHHE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHUS SHEPIHH,
3aKOHA COXPAaHCHHMS HWMITYJIbCA, JICWCTBHE 3aKOHA BepHY/UIM W BO3HUKHOBCHHE
NOBEMHON CHJIBI KpbLJIa, 3aBHCHMOCTH IEpHOJIa KOJICOAHWH MNPYKHUHHOTO
MasTHUKa OT MacChl Tpy3a W JKECTKOCTH TPYKHHBI M HE3aBUCHUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJCOaHMH, TPAMOJIMHEHHOE paclpoCTpPaHCHHE CBETa,
pa3ioKeHHe OCJIOro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300PaKCHHS B IJIOCKOM
3epKaJic ¥ CBOMCTB M300pakKeHUs MpeaMeTa B COOMpArOIel JIMH3E, HAOII0ACHHUC
CIUTONTHBIX M JIMHEHYATHIX CIIEKTPOB M3Iy4YeHHUs): (OPMYIUPOBAThH IMPOBEPAEMOEC
Npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJIOJACHHM,
CaMOCTOSITEJILHO COOMpATh YCTAHOBKY W3 M30BITOUHOTO Habopa o0OpymoBaHWS,
OIMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HAYeHUE HU3MEPSIeMOM BEJIMYMHBI M  ONpENeNsisi IOrPeuIHOCTb
pPE3YNIbTATOB MPAMBIX H3MEPEHUN, OOOCHOBBIBATH BBHIOOp CIOco0a H3MEpPEHUS
(M3MepUTEBHOTO PUOOopa);

IPOBOAUTH KOCBEHHBIC M3MEpPEHUsT GU3MUECKUX BEIUUUH (CPEIHSA CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBIKEHUHU, YCKOPEHHE CBOOOIHOTO
najeHusi, KECTKOCTh  MPYKUHBI, KOAIDPUIMEHT  TPEeHHUS  CKOJIBKCHHS,
MexaHW4yeckas pabora W MOIIHOCTh, dYacToTa W Iepuoj  KosieOaHuit
MaTeMaTUYeCcKOTO0 W  TIPYXUHHOTO  MAasTHHKOB, (OKYCHOE  pacCTOSHHE
coOuparonieii JIUMH3bI W €€ ONTHUYeCKas CWia, paJAuoaKTUBHBIN (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/a W3MEpPEHHUs, IUIAHUPOBATh WM3MEPEHHsS, CaMOCTOSITEIbHO COOUpPATH
DKCIIEPUMEHTATBHYI0  YCTAaHOBKY,  BBIYHCIATH  3HAYCHUE  BEIWYUHBI |
aHAM3UPOBATH TOJYYCHHBIE PE3YNbTATHI, OIEHWBASI MOTPENTHOCTh PE3yIbTAaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANTH IKCIEPUMEHTAIBHBIE UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BEeNMYHMH (3aBHCHMOCTh MyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIBHOW CKOPOCTH, 3aBHUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHHS, TepuoAa KoJeOaHWHd MaTeMaTHYeCKOTO MasTHHUKA OT



JUIMHBI HUTH, OMNpENENICHUEe YCKOPEHHsS CBOOOJHOTO TaJeHHUs, HCCIEeI0BaHUE
W3MEHEHHUSI BEJIMUYMHBI U HAMPABICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCTH yria
OTpaXEHUsI CBEeTa OT Yyria TMaJeHUs, yrjia NpeIOMIEHUS OT Yyrja MaJeHHs
CBETOBOr0 Jy4ya, WCCJIEIOBAHUE TPEKOB: H3MEPEHUE DHEPTrUUd YACTHUIBI IO
TOpMO3HOMY yTH (110 oTorpadusam)): COBMECTHO € yuuTeseM (popMynupoBaTh
3a/1a4y W TUIIOTE3Y MCCIEIOBAaHUsI, CAMOCTOSTEILHO TJIAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITEJIbHO COOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, MPEICTABISATH
MOJTyYEHHBbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUIl U TPpadUKOB,
OIICHUBATH MOTPEITHOCTH, JICJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

coOmoaTh MpaBuia O€30MacHOro Tpylda MNpu paboTe ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

XapaKTEePU30BaTh MPUHIIMIBI ICUCTBUSI U3YUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOUCTB M TEXHOJOTHMYECKUX IPOIIECCOB C OMOpPON Ha WX OnucaHusi (B TOM
YquCje: CHUAOMETpP, JMAaTYMKU TIOJIOKEHUs, PACCTOSHUS U YCKOPCHHS, paKeTa,
9XOJIOT, OYKH, MEPUCKON, (QoToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIIEKTPOCKOII, JTO3UMETpP, kaMepa BuiibcoHa), MCMONB3ysl 3HAHUS O
cBOMCTBaX (M3UYECKUX SIBICHUU M HEOOXOIUMbIC (U3UYECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl U CXEMaTUYHBIE PUCYHKH HW3YUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, WM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOILIECCOB TIPH
pelIeHUH Yy4eOHO-TIPAKTUUYECKUX 3a/1ad, ONTHYECKUE CXEMbl I TOCTPOCHUS
n300pakeHUH B IJIOCKOM 3epKaJie U COOMpArOIIeH JINH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEPax) MPaKTUYECKOTO
UCIIOJIb30BaHMs (DU3MYECKUX 3HAHUNM B MOBCEIHEBHOM KU3HU IJIsi O0OECTICUECHMS
0€30IacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu U TEXHHUYECKHMH YCTPONCTBaMH,
COXpaHEHHUsS 3J0pPOBbS M COOJIIONCHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh MOUCK MH(pOopMaI Gusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEIHHO (HOPMYIUPYS TTOMCKOBBIA 3aMpOC, HAXOIUTH MYTH OIPEACIICHUS
JIOCTOBEPHOCTH TOTYYECHHOW HH(POPMAIMM HA OCHOBE HMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIB30BAaTh IPHU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TOMYJSPHYIO
TuTeparypy (pusmdeckoro comepaHus, CIPABOYHBIE MAaTEPHUAIbl, PECypChl CETH
WNutepHer, BiaaeTh NpuUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

C03/1aBaThb COOCTBEHHbIC MHUCHMEHHbIE M YCTHBIE COOOIIECHHUS HA OCHOBE
nHMOpPMAITNN U3 HECKOJBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPIKAHUS, IMyOJINIHO
MPEACTABIATh PE3yIbTaThl MPOESKTHON MIIM UCCIEI0BATEIbLCKON AEATEIbHOCTH MPU
3TOM TPaMOTHO MCIIOJb30BaTh M3YYCHHBINM MOHSITUWHBIA AaIlapar M3y4aemMoro



pazgena (U3MKA M COMPOBOXKIATh BBICTYIUICHHUE MpPE3CHTAUUEd C y4ETOM
O0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKIIET0 MUPA
1.1 dusnka — HayKa O MPUPOJIC 2
1.2 dusnyeckre BEJTNINHEI 4 3
1.3 EcrecTBeHHO-Hay4HBIN METO/ MO3HAHUS 2 1
Hroro no pazneny 8
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
2.1 Crpoenue BelecTBa 2 1
JIBrmykeHre u B3aUMOACHCTBHE YaCTHI]
2.2 4 2
BeIleCTBa
2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 Mexannyeckoe OBUKEHUE 10 2
3.2 Huepuwmst, Macca, IIOTHOCTh 9 1
3.3 Cuna. Bunpe! cun 15 1 3
Hroro no paszneny 34
Pasnen 4. /laBieHue TBEPABIX TeJl, ) KHAKOCTEH M ra3oB
4.1 Hasnenue. [lepenaya nasiaeHus TBEPABIMU 5 2




TCJIaMU, X KUJAKOCTAMU U Ira3daMu

4.2 JlaBiaeHue KUJAKOCTH
4.3 ATMoOcdepHOe TaBleHUE 1
44 I[eI/ICTBIfe JKAJKOCTH M Ta3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 28
Pa3nea 5. PaGora u MomHoCTh. JHEprus
5.1 PaboTa u MomHOCTH
5.2 [IpocTeie MEXaHU3MBI 2
5.3 MexaHnuueckasi JHEpIrust
Hroro no pazneny 19
Pasnen 6. [loBTopuTe 1bH0-00001IAK0 1M MOAYIb
6.1 [ToBTOpHUTENBHO-0000IIAIOIITHIT MOTYITH 6
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Pasnen 1. TensioBble siBJIeHUSI
1.1 CrpoeHue u CBOWCTBA BELIECTBA 6
1.2 TemoBbIe mpoLecch 33 1 6.5
Hroro no pazneny 39
Paznea 2. DuekTpuvecKkue ¥ MATHUTHbBIE SIBJICHUSA
21 DNeKTpUYECKUe 3apsiibl. 3apsHKCHHBIE Tema 9 1
' U UX B3aUMOJICHCTBUS
2.2 [ToCcTOSIHHBIN AIEKTPUUECKUN TOK 31 10
2.3 MarHuTHbIE SIBIICHUS 11 2 4
2.4 DJIEKTpOMAarHuTHas MHIYKIUS 7 1
Hroro no pazneny 58
Pasnen 3. [loBTOpuTEIbHO0-00001IAK0 1M MOIYIb
3.1 [ToBTOpUTENBHO-0000MIAOIINI MOTYITH 5
Utoro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KosnnuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. Mexannueckue siBJIeHHSA
MexaHnyeckoe IBUKEHUE U CIIOCOOBI €ro
1.1 30 4
OTHMCaHUS
1.2 B3anmoperictBue Ten 18
1.3 3aKOHBI COXpaHEHUS 15 2
Hroro mo pazgeny 63
Pa3nen 2. Mexanudeckue K0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoJieOaHus 8 3.5
2.2 MexaHndeckre BOJHBI. 3BYK 10 3
Hroro no pazneny 18
Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DNEeKTpOMarHUTHOE MOJIE U 6
' AIIEKTPOMArHUTHBIE BOJTHbI
Utoro no pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHUSA
4.1 3aKOHBI pacIIPOCTPAHEHUs CBETA 8 2
4.2 JIMH3BI ¥ oNITHYECKHE TPUOOPHI
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 2 1




Hroro no pazgeny 16
Pazgea S. KBaHTOBBIE SIBJICHUS
5.1 Hcnyckanue u moriomneHrue CBeTa aroMoM 4 1
5.2 Crtpoenue aToMHOTO siipa
5.3 SnepHble peakuu
Hroro no pazgeny 16
Pa3nes 6. IloBropuTte/ibHO-0000 a0 1M MOYJIb
6.1 MexaHn4decKue SBICHHS (TIOBTOPUTEITBHO- 6 3
' 0600IIAKOIII MOIYIIb)
6.2 TerutoBbIe siBIICHUS (TTOBTOPUTEITBHO- 3
' 0600IIAKOIII MOIYIIb)
6.3 DJEeKTPOMArHUTHBIC SIBJICHUS 3 |
' (OBTOPHUTETHHO-0000MIAIOIINA MOTYITh )
6.4 CBeToBbI€ SIBIICHUS (TOBTOPUTEILHO- 1 |
' 0000IIAKOIII MOTYIIb)
6.5 [ToBTOPHUTEIBHO-0000IIAOIITNIT MOTYITb 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




7 KJIACC

Het/ Tema ypoxka | KousmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
Beero|| Kontponshbie | Ipaxrnueckne || H3YdeHHs 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThI

‘1 Hd)mmca — HayKa o Npupoje. SABjieHus: Npupoibl || 1 || H H 01.09.2025 H

‘2 Hd)mnqecxne SIBJICHUS || 1 || H H 02.09.2025 H

3 ||Pusmueckue BenuuuHbl. PasmepHocTs. @uznueckue 1 04.09.2025
puOopkl. [lorpenrHoCTH Mpu MPSIMBIX U3MEPEHHSIX

4 ||Ypoxk-uccnenopanue "M3mepeHue INHEHHBIX pa3MepOB 1 1 08.09.2025
T€J U MPOMEKYTKOB BpeMeHu"

5 |JlabopaTopHas pabota "M3mepenne o0béMa xuakoctu u || 1 1 09.09.2025
TBEpAOTrO TEna"

6 |JlabopaTopHas pabota "OnpeneneHue pa3MepoB MaIbIX 1 1 11.09.2025
tes. Meron psiaoB"”

7 Merto 11 HaydyHOTO TIO3HaHMS. Onucanue GU3nYecKux 1 15.09.2025
SIBJIEHUI C TIOMOIILIO MOJZIEIeN

8 VYpok-uccnenosanue "[IpoBepka runoressl: 1aa1bHOCTh 1 1 16.09.2025
noJi€Ta MapuKa, MyIeHHOT0 TOPU30HTAIbHO, TEM
OoJibiie, yem OoJIbIlle BBICOTA ITycKa'

9 Crpoenue BemiecTBa. OMNbITHI, JOKA3bIBAIOIINE 1 18.09.2025
JMICKPETHOE CTPOCHHE BELIECTBA

10 |[JIabopaTtopHas pabota "OleHka quameTpa aToMa 1 1 22.09.2025
METOJIOM PSJIOB (C UCTIOJB30BaHUEM GoTorpaduii)"

11 ||Ypok-uccnenoBanue "HabnroaeHue TEIIOBOTO 1 1 23.09.2025
paciupeHus razoB. OnbITHI 10 0OHAPYKEHUIO IEHCTBUS
CHJI MOJIEKYJISIPHOTO TIPUTSDKEHUS"

12 ||ABmwxenue yactun Bemectsa. Auddysus. bpoynosckoe 1 25.09.2025
TIBUKCHHE

13 ||[Ypoxk-uccnenosanue "HabnroneHue u oObsicHEHHE 1 1 29.09.2025
OpOYHOBCKOTO JIBHXeHUS U tudpdy3un"




Het/ Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
Beero|| Kontponsnsie || IIpakrtudeckue || A3YICHHA obpasoBateNbHbIE pecypChl
paboTsl paboThI

14 || B3aumojeiicTBHE YacTHIl BEIIECTBA: MPUTHKEHUE U 1 30.09.2025
OTTAJIKUBAHUE

15 ||ArperatHbie cocTosHUA BeuiecTBa. OCOOEHHOCTH 1 02.10.2025
arperaTHbIX COCTOSIHUMN BOJIbI

16 (Mexanuueckoe apmxenue. I1yts, Tpaekropus, 1 06.10.2025
nepeMeleHne

‘17 HPaBHOMepHOC U HepaBHOMEpHOE JBKeHne. CKOpOCTh || 1 || H H 07.10.2025 H

18 ||HaxoxzeHne cKopoCTH, MyTH U BPEMEHU IIPU 1 09.10.2025
PaBHOMEPHOM TPSIMOJIMHEWHOM JIBUKEHUHT

19 |[JIabopaTopHas pabora "OmnpeaenaeHre CKOpocTu 1 1 13.10.2025
PaBHOMEPHOTO JIBXKEHUA"

‘20 Hl“pa(bmm MPAMOJIMHEHHOTO PABHOMEPHOTO JBUKECHUS || 1 || H H 14.10.2025 H

‘21 HPemeHHe 3aga4 no teme "Pacyet cpeaneit ckopoctu" || 1 || H H 16.10.2025 H

22 |JlabopaTopHas pabota "OnpeneneHue CpeaHen 1 1 20.10.2025
CKOPOCTH CKOJIbKEHUsI OpyCcKa WM LIapuKa 1o
HAaKJIOHHOM 1uiockocTh"”

23 ||OTHOCUTENBHOCTH ABMXKEHMS. CloxkeHue ckopocred npu|| 1 21.10.2025
NapajyuieIbHOM JIBKEHUU

24  |llomy4yeHue u aHAIU3 TPAPUKOB 3aBUCUMOCTH MyTU U 1 23.10.2025
CKOPOCTH JIBIYKEHUS OT BPEMEHH

25 ||Pemenue rpadguveckux 3aaad mo teme "MexaHuKa. 1 06.11.2025
PaBHOMEpHOE npsiMoJIMHENHOE JBUKEHUE"

‘26 HHBJIeHI/Ie WHEpUUHU. 3aKOH UHEPLUH || 1 || “ H 10.11.2025 H

27 ||BzauMopeicTBUE Te KaK MPUYMHA U3MEHEHHS 1 11.11.2025
ckopocTH. Macca Tena Kak Mepa HHEPTHOCTH Tella Ipu
MOCTYINATEIbHOM JBUKEHUU




Het/ Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
Beero|| Kontponshere | Hpaktuueckue | M3YICHUS || 06pasoBatenbHble pecypebl
paboTsl paboThI

28 ||Ypok-uccnenosanue "CpaBHEHHE MacC 1O 1 1 13.11.2025
B3aUMOJICHCTBHUIO TEm"

‘29 HHJIOTHOCTL BEILIECTBA || 1 || H H 17.11.2025 H

30 |JlabopaTopHas pabota "OnpeneneHue MIOTHOCTH 1 1 18.11.2025
TBEPIOTO TEena"

31 |[Pemenue 3amau o teme "Macca tena. IlnoTHoCTh 1 20.11.2025
BemecTna"

32 ||Cmecwu u criiaBbl. [loBepXHOCTHAS U JIMHEHHAS 1 24.11.2025
MJIOTHOCTH

33 |[[ToaroroBka Kk KOHTPOJIBHOU pabdoTe mo Teme "dusmnka 1 25.11.2025
— Hayka o npupoje. [lepBoHavanbHblie cBeIeHUS 00
aTOMHO-MOJIEKYJISIPHOM CTPOEHUH BEILIECTBA.
Mexanuka"

34 |[KontposbHas padoTa o teme "dusnka — Hayka o 1 1 27.11.2025
npupoe. [lepponayanbHbie cBeneHus 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUHM BellecTBa. Mexanuka"

‘35 HCI/IJ‘Ia. SABnenue Tarorenus. Cuiia TsKecTu || 1 || “ H 01.12.2025 H

36 ||U3o0paxenue cwi. Pemenue 3amay mo reme 1 02.12.2025
"OnpenesneHue CUbl TIKECTH"

‘37 HCI/ma ynpyroctu. 3akoH I'yka || 1 || “ H 04.12.2025 H

‘38 HBec tena. Msmepenue cui. Jlunamomerp || 1 || “ H 08.12.2025 H

39 ||Ypok-uccnenosanue "HabmroneHrne n3MEHEHHS 1 1 09.12.2025
CKOPOCTH MPHU B3aUMOJECUCTBUU TeN"

‘40 HPGI_HGHI/IC 3aj1a4 1o reMe "Cuina ynpyroctu. Bec Tena" || 1 || “ H 11.12.2025 H

41 |JlaGopatopHas pabora "OnbIThl, IEMOHCTPUPYIOIINE 1 1 15.12.2025
3aBUCHUMOCTH pacTshKeHUs (IehopMalui) NpyK UHbI OT
MIPUJIOKEHHOM CHUJIBI"




Het/ Tema ypoxka | KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
Beero|| Kontponsnsie || IIpakrtudeckue || A3YICHHA obpasoBateNbHbIE pecypChl
paboTsl paboThI

42 |ICnna Tpenns | 1] [ 16.12.2025 || |
‘43 HCJIO)KGHI/IG cui. PaBHojelicTByromast cuiia || 1 || H H 18.12.2025 H ‘
44  |Pemenue 3ama4 1o teme "CioxeHue Cuil. 1 22.12.2025

PaBHoxelicTBytomast cuia"
45 ||Pemenne 3agau no teMe "B3aumoneiictsue tein. CHinl B 1 23.12.2025

MexaHuke"
46 |Pemenne 3ama4d o teme "Cuna Tpenus". Ypok- 1 25.12.2025

rccienoBanue mo teme "McecnenoBanue 3aBUCUMOCTH

CHUJIbI TPEHUA OT IJIOIIAJAN COMIPUKOCHOBEHUS"
47 |Jlabopatopnas padota "OMBIThI, JEMOHCTPUPYIOITHE 1 1 29.12.2025

3aBUCHUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI

JABJICHUS U XapaKTepa CONMPUKACAIOIIUXCS

MoBepxHOCTEH"
48 ||Pemenue 3amaud mo teMe "B3anmMonelicteue ten. CHUIIBI B 1 30.12.2025

MexaHuke"
‘49 HKOHTpOJ‘IBHa}I pabota no Teme "B3aumoneiicreue ten" || 1 || 1 “ H 12.01.2026 H ‘
‘50 HI[aBJIeHI/Ie TBEPJIBIX TE || 1 || “ H 13.01.2026 H ‘
51 ||Ypok-3kcnepumenT "CriocoObl OnpeIeIeHHsI TaBJICHUS 1 1 15.01.2026

TBepAoro Tena'
52 ||[Ypok-uccinenoBanue "3aBUCUMOCTD JIaBJICHUA ra3a OT 1 1 19.01.2026

Temneparypsl"”
‘53 HZ[aBJIeHI/Ie JKUJIKOCTEHN U ra30B. 3axkoH [lackais || 1 || “ H 20.01.2026 H ‘
‘54 HHHGBM&TI/I‘ICCKI/IC yYCTpONCTBa || 1 || “ H 22.01.2026 H ‘
‘55 H3aBI/ICI/IMOCTB JABJICHUS] KUAKOCTU OT TITyOUHBI || 1 || “ H 26.01.2026 H ‘
‘56 HFI/IL[pOCTaTI/IquKI/Iﬁ napauokc || 1 || “ H 27.01.2026 H ‘
‘57 HYpOK—HpoeKT "N3ydenune cooOIIarmuxcst cCoCyaoB" || 1 || “ H 29.01.2026 H ‘




Het/ Tema ypoxka | KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
Beero|| Kontponsnsie || IIpakrtudeckue || A3YICHHA obpasoBateNbHbIE pecypChl
paboTsl paboThI
‘58 HYpOK-KOH(bepeHuHa "T'mapaBnuueckre MeXaHU3MbI" || 1 || H H 02.02.2026 H
59 ||Ucnonp30BaHKe BHICOKHX JaBICHUN B COBPEMEHHBIX 1 03.02.2026
TEXHOJIOTHSX
‘60 HPemeHHe 3a1a4 1o teme "JlaBneHue KuaKocTn" || 1 || H H 05.02.2026 H
‘61 HATMocq)epa 3eMJI U IPUYUHBI €€ CYIIeCTBOBAHUS || 1 || H H 09.02.2026 H
62 ||[Ypoxk-uccnenosanue "[IposiBienue aeicTBus 1 1 10.02.2026
atMocepHOTO JAaBieHUsS"
63 |[U3mepenne armocdepHoro naBiaeHus. OnbIT 1 12.02.2026
Toppuuennu
64 ||3aBucHMOCTh aTMOC(HEPHOTO JAABJICHUS OT BHICOTHI HaJ 1 16.02.2026
ypoBHeM Mops. [IpuGops! st u3mepenus
aTMOc(epHOTO TaBJICHUS
65 |bapomerp-anepoua. AtmocdepHoe AaBIeHUE Ha 1 17.02.2026
Pa3IMYHBIX BHICOTAX
‘66 HBBITaJ'IKI/IBaIOI_Ha}I cuia. 3akoH Apxumena || 1 || “ H 19.02.2026 H
‘67 HPGI_HCHI/IC 3ama4 1o TeMe "3akoH Apxumena" || 1 || “ H 24.02.2026 H
68 ||Ypok-uccnenoBanue "IKCIEPUMEHTATBHOEC 1 1 26.02.2026
oOHapyXeHHe JeHCTBUS KUIKOCTH U ra3a Ha
MOTPY’KEHHOE B HUX TeNo"
69 ||/IaGopatopnas pabota "OrmnpeneneHne BbITATKHUBAIOIICH 1 1 02.03.2026
CHWJIBI, ICHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
JKUIKOCTB"
‘70 HHJ‘IaBaHI/Ie Ten || 1 || “ H 03.03.2026 H
71 |JlaGopaTtopnas pabota "MccrnenoBanue 3aBUCUMOCTH 1 1 05.03.2026
Beca Tella B BOJIE OT 00beMa MOTPYKEHHOU B )KHUJIKOCTh
yacTH Tena"




Het/ Tema ypoxka | KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
Beero|| Kontponsnsie || IIpakrtudeckue || A3YICHHA obpasoBateNbHbIE pecypChl
paboTsl paboThI

‘72 HBos)JyxonJIaBaHHe. ITnaBanue cynoB || 1 || H H 10.03.2026 H ‘
73 ||Pemenue 3aga4 no teme "3akoH Apxumena. Y cIoBUs 1 12.03.2026

raBanus Ten"
74 ||Pemenue 3ama4 o teme "JleficTBre KuUaKOCTH M Taza Ha || 1 16.03.2026

MOTPYKEHHOE B HUX TeJO"
75 ||Ypoxk-mipoekT "KoHcTpynpoBanue apeomeTrpa wim Joaku || 1 17.03.2026

U oTIpe/ieJIeHue TPy30To bEMHOCTH"
76 |IlonroroBka K KOHTpOJIbHOM padote mo Teme "/laBnenue || 1 19.03.2026

TBEPABIX TEN, KUIAKOCTEU U ra3oB"
77 |[KonTposbHas paboTa 1o teme "JlaBneHue TBepAbIX Te, 1 1 23.03.2026

KHUJIKOCTEN U ra3oB"
78 |Mexanuueckas paGora 1 [ 1 24.03.2026 || |
79 |Mommocts |1 | [ 1 26.03.2026 | |
‘80 HPemeHHe 3a/1a4 Ha OTpeJeIeHHe padOThl U MOIITHOCTH || 1 || H H 06.04.2026 H ‘
‘81 HPa60Ta CHUJIBI TSDKECTH U CHUJIBI TPEHUS || 1 || “ H 07.04.2026 H ‘
82 ||Ypok-ucciaegoBanue "Pacy€T MOIIHOCTH, pa3BUBAEMOI1 1 09.04.2026

MpY MOJIBEME 110 JIeCTHUIIE"
‘83 HHpOCTBIC MEXaHHU3MBbI || 1 || “ H 13.04.2026 H ‘
‘84 HMOMeHT cuibl. [TpaBuiio MOMEHTOB || 1 || “ H 14.04.2026 H ‘
85 |/laboparopnas pabota "M3ydeHue mpaBuiia pbryara s 1 1 16.04.2026

MOIBMKHOTO M HETIOABMKHOTO OJI0KOB"
‘86 ‘ "3o50TOE MPaBUIIO" MEXAaHUKHU || 1 || “ H 20.04.2026 H ‘
87 |Pemenue 3amau o teme "3os0T0€ MpaBuio MexaHuku" /|| 1 1 21.04.2026

Bcepoccuiickas mpoBepouHas paboTa
88 ||Pemenue 3amgau o Teme "PaboTa CUIIBI TSDKECTH M CHITBI 1 1 23.04.2026

tpenus" / Beepoccuiickas mpoBepouHast paboTta




Het/ Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
Beero|| Kontponsnsie || IIpakrtudeckue || A3YICHHA obpasoBateNbHbIE pecypChl
paboTsl paboThI

89 ||[Ypok-nipoekt "[IpoekTupoBaHue MOJUCTIACTOB C 1 27.04.2026
3aJlaHHBIMM ITapameTpamu"

90 ||[Ypoxk-xoHpepenius "IIpocThie MEXaHU3MEI B OBITY, 1 28.04.2026
TEXHUKE, )KUBBIX Opranu3max”

91 |[KoadduumeHt nosue3Horo eMcTBUs MPOCTHIX 1 30.04.2026
MEXaHU3MOB

92 |/Tabopatopnas pabora "Onpenenenue KITJI 1 1 04.05.2026
MOJABMKHOTO U HEIMOABIKHOIO OJI0KOB"

93 |[Mexanuueckas sHeprus. Kunernueckas u 1 05.05.2026
MOTEHITUATbHAS YHEPTUSI

‘94 ‘3aKOH COXpPaHEHUSI MEXaHUYECKOW SHEPTUU || 1 || H H 07.05.2026 H

95 ||[Ypok-3kcniepuMeHT "DKcnepuMeHTaabHoe onpeaeneHue || 1 1 12.05.2026
M3MEHEHUS KHHETUYECKOW U MOTEHIIMAIbHON SHEPTUH
MPY CKaThIBAHUM TEJIa MO0 HAKJIOHHOM IJIOCKOCTH"

96 |IloaroroBka K KOHTpPOJIbHOI padoTe no Teme "PaboTta u 1 14.05.2026
MOUIHOCTb. DHEprus"

97 |[KontpoisbHas padoTa o reme "PaboTa u MOIIHOCTD. 1 1 18.05.2026
Oneprus"

‘98 HPa60Ta ¢ TEKCTaMU 110 TeMe "MexaHnuueckoe ABIkKeHue" || 1 || “ H 19.05.2026 H

‘99 HPa60Ta ¢ Tekctamu 1o teme "CTtpoeHue BemlecTra' || 1 || “ H 21.05.2026 H

‘IOO HPa60Ta ¢ TekcTamu 1o teme "Cuiibl B mpupose" || 1 || “ H 25.05.2026 H

101 ||PaboTa ¢ Tekctamu o Teme "JlaBneHue TBEPABIX TEI, 1 26.05.2026
JKUJIKOCTEHN U Ta30B"

102 ||Pabota ¢ Tekcramu 1o Teme "DHeprus. [Ipocteie 1
MeXaHU3Mbl"

IOBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 || 6 | 23 |




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
/o

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nka — HayKa o npupoje. SBienus
MIPUPOJIBI

dusznueckue ABIECHUI

®du3nyecKue BeIMYMHbL. Pa3MepHOCTb.
®dusnueckue npubdopsl. [lorpenHocTu mpu
MPSIMBIX U3MEPEHUSIX

Ypok-uccnenoanue "N3mepenne
JUHEIHBIX pa3MEpOB TeJ U MPOMEKYTKOB
BpemMeHH"

JlaGopaTtopHnas pabdorta "3mepenue
00bEMa KUIKOCTH U TBEPAOTO Tema"

JlaboparopHas padota "Onpenenenue
pa3MepoB MallbIX Tesi. MeTtoa psiioB"

Mertoasl HayuHOTO no3HaHus. Onucanue
(bu3MYECKUX SBJICHUN C TIOMOIIBIO
MoJenen

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: AAJTBHOCTD MOJIETA ILIAPHKA,




MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
gyem OoJibllie BBICOTA ITycKa'

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopuas padota "OrneHka guamerpa
aToMa METOJIOM PSIJIOB (C HCIIOJIb30BAaHHEM

¢doTorpaduii)"

11

VYpoxk-uccnenopanue "Habmronenune
TEIUIOBOTO paclIMpeHus ra3oB. OMbITHI 10
0OHAPY)KCHHIO ACUCTBUS CUJT
MOJIEKYJIIPHOTO MPUTSKEHUA"

12

JIBmwxenne vactuil Bemiectsa. duddysus.
BpoyHoBckoe nBrkeHNE

13

VYpoxk-uccnenosanue "Habmonenne u
00BbsSICHEHHE OPOYHOBCKOTO JBM)KCHHS U

b dy3un"

14

BsauMonelicTBre yacTuIl BEIlECTBA:
MPUTSHKEHNUE U OTTAJIKMBAHUE

15

ArperaTHble COCTOSIHHSI BEIIECTBA.
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

16

Mexannueckoe asuxenue. [1yTs,
TpaeKTOpHUsi, IEpEMEILICHUE

17

PaBHOMEpHOE M HEpaBHOMEPHOE
nBukeHne. CKopocThb

18

HaxoxzaeHue ckopocTy, yTH U BpEMEHU
TP PABHOMEPHOM INPSMOJINHEHHOM




JIBIKCHUN

Jlaboparopnas padota "Onpenenenue

19 CKOPOCTH PaBHOMEPHOTO JABUKEHUS"

20 I'paduky npsSAMOTMHEWHOTO PABHOMEPHOTO
JBUKECHUS

o1 Pemenue 3agau mo reme "Pacuer cpenneit
ckopoctH"
JlabopaTtopHnas paborta "OnpeneneHue

22 CpeIHEN CKOPOCTH CKOJIBbXKEHHUS Opycka
WY IapuKa N0 HAKJIOHHOM MJIOCKOCTH"

73 OTHOCUTENBHOCTD JIBHKEHUA. CII0KEHUE
CKOpOCTEW MpH NapaJyIeTbHOM JIBUKEHUH
[Tonyuenue u ananu3 rpaduKkoB

24 3aBUCUMOCTH IYTH U CKOPOCTH JBUKEHHUS
OT BpeMEHHI
Pemenue rpaduueckux 3amad no teme

25 "Mexanuka. PaBHomepHOe
MPAMOJIMHEHHOE JBUKEHUE"

26 SIBrieHne nHepUUK. 3aKOH UHEPIUU
B3anmopelicTBrue Ten Kak NpuyuHa

7 W3MEHEHUs CKOpPOCTU. Macca Tena Kak
Mepa UHEPTHOCTH Tella pu
MOCTYNATEeNbHOM JIB)KEHUU

)3 VYpok-uccnenosanue "CpaBHeHHE MacC 10
B3aUMOJEICTBHUIO Ten"

29 [lmoTHOCTH BemecTBa

30 JlaGopatopHas pabota "Onpeznenenue

MJIOTHOCTHU TBEpOTO Tena"




31

Pemtenue 3agau no reMe "Macca Tea.
IIimorHOCTE BemiecTBa"

32

Cwmecu u crutaBbl. [loBepxHOCTHAsS 1
JIMHEHHAS IIJIOTHOCTh

33

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "®u3nkKa — HaykKa O MPUPO/IE.
[lepBoHauanbHbIE CBEACHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOSHHH BEIIECTBA.
Mexanuka"

34

KonTtponpHas padota no teme "dusnka —
Hayka o npupojie. [leppoHavasibHBIE
CBEZICHUSI 00 aTOMHO-MOJIEKYJIIPHOM
CTpOEHUH BeliecTBa. Mexanuka"

35

Cuia. SIBnenue tarorenus. Cuia TSOKECTU

36

N3obpaxenue cun. Pemenue 3amaad mo
teme "OnpeneseHne CUibl TKECTH"

37

Cuna ynpyroctu. 3akoH ['yka

38

Bec Tena. U3mepenune cui. unamomerp

39

Ypoxk-uccnenosanue "Habmronenune
W3MEHEHHUS CKOPOCTH TIPH
B3auMoaeiicTBuu Ten"

40

Pemenue 3anau no teme "Cuina ynpyrocru.
Bec Tena"

41

JlaboparopHas padoTa "OnbITHI,
JI€MOHCTPHUPYIOLINE 3aBUCUMOCTh
pactshkeHus (aedopMariu) IpyKHUHbBI OT
MIPUJIOKEHHOM CHJIBI"

42

Cuna tpenus




43

Cnosxenue cuil. PaBHoielicTBYOIIAs cUila

Pemrenne 3agau o reme "CrokeHue CUlL.

4 PaBHoaelicTByromas cuia"

45 Pemenne 3agau o reme "B3auMoercTBue
ten. Cuiibl B MeXaHuKe"
Pemenue 3agau mo reme "Cuna tpenus'.

46 Ypok-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCHMOCTH CUITBI
TPEHUS OT IUIOIIAIU COTPUKOCHOBEHNUA"
JlabopaTtopHnas pabota "OTBITHI,
JIEMOHCTPHUPYIOITUE 3aBUCUMOCTH CHITBI

47 TPEHUA CKOJIbKEHUS OT CUJIIBI JABICHUS U
XapaKTepa COMPUKACAFOIINXCS
MoBepXHOCTE"

43 Pemenue 3agay nmo reMme "B3aumoneicteue
ten. CUiiel B MexaHuKe"

49 KonTtponsHas padoTa o tTeme
"BzaumoaeiictBue ten"

50 JlaBiienue TBEPIBIX TEIl

51 Ypoxk-skcniepuMeHT "CriocoObl
OTIpeIeIICHUS JaBJCHUS TBEpAOro Tea'

52 Ypok-uccienoBanue "3aBUCUMOCTb
JIABJICHUS raza oT Temrneparypsl"”

53 JlaBiaeHue KUAKOCTEH U Tra30B. 3aKOH
ITackans

54 [THeBMaTHyeCcKue yCTpONCTBA

55 3aBHCHMOCTD JaBJICHUS KHUIKOCTH OT

TITyOUHBI




56

I'mppocraTuyeckuii napamokc

Ypok-nipoekt "M3yueHue cooOmarnmxces

57 "
COCYy/I0B

53 VYpoxk-xoupepenuus "[‘mapaBnuaeckue
MeXaHU3MbI"

59 Hcnonb30BaHNe BHICOKHX J1aBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenne 3agau mo teme "JlaBnenue
KUIKOCTH"

61 ATmocdepa 3eMu U IPUYHHBI €€
CYIIECTBOBaHMS

& VYpok-uccnenoanue "[IposBienue
necTBus arMochepHoro AaBieHus"

63 N3mepenue atmochepHOro JaBieHuUs.
OnbiT Toppuuesiu
3aBUCHUMOCTh aTMOC(EPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mopst. [Ipubopsl mmst
M3MepeHus: aTMOC(HEpHOro JaBICHUS

65 bapomerp-anepouns. AtmocdepHoe
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BriTankuparoias cuia. 3akoH Apxumena

67 Pemenue 3agau no teMe "3akoH
Apxumena"
Ypok-uccnenopanue

68 "DKcrepUuMeHTalbHOE OOHApYKEHHE
JEMCTBYS )KUJIKOCTH U Ta3a Ha
MIOTPYKEHHOE B HUX TEJO"

69 JlabopatopHas pabota "Onpeznenenue




BBITAIKMBAIOLLIECH CUIIbL, IEHCTBYIOLIEH HA
TEJI0, MOTPY>KEHHOE B KUJIKOCTH"

70 [1naBanue ten
JlaboparopHuas padota "HMccrnenoBanme

71 3aBHCHMOCTH Beca Tejia B BOJIe OT o0bema
MOTPYKEHHON B KHUAKOCTh YacTu Tena"

72 BosnyxomnaBanue. IlnaBanue cynos

73 Pemenue 3amgau o teme "3akoH
Apxumena. YcnoBus niaaBaHus ten"
Pemenne 3amau o teme "JlerictBue

74 YKAJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX
Teno"
Ypoxk-npoekt "KoHcTpynpoBanue

75 apeoMeTpa WM JIOJKU U OTpe/IeTIeHUE
rpy30N0aAbEMHOCTH"
[ToaroroBka K KOHTPOJIBHOM paboTe MO

76 teme "JlaBieHue TBepIbIX TEJ, JKUIKOCTEH
u razos"

77 KontponbHas padoTa no teme "JlaBienue
TBEPABIX TEJN, )KUAKOCTEH U ra3oB"

78 Mexanudeckast pabora

79 MoiHocTh

20 Pemenue 3agay Ha onpenenenrue paboThl U
MOUIHOCTH

81 PaGoTa cuibl TSKECTH U CUITBI TPEHHUS

20 VYpok-uccnenosanue "Pacuér MoiHoCTH,
pa3BUBaeMOM MpHU MO IbEME TIO JiecTHULE"

83 [IpocThie MeXaHU3MBI




84

MowmeHT cuisl. [IpaBuno MOMEHTOB

85

Jlaboparopnas pabota "M3ydeHnue npaBuiia
phlyara Jiist MoABHKHOTO M HEIOIBH)KHOTO
0510KOB"

86

"30510TOC TIPABIIIO" MEXaHUKHU

87

Pemenue 3amau mo teme "3os0Toe
npaBuiio MexaHuku'" / Beepoccuiickas
npoBepoyHasi pabora

88

Pemenue 3agau no teme "Pabota cuibl
TSOKECTH U cuilbl TpeHus" / Beepoccuiickast
MpoBepoyHas paboTa

89

Ypoxk-npoekt "[IpoexkTupoBanue
MOJIMCIACTOB C 33JaHHBIMM NapaMeTpaMu’

90

VYpox-koudepennus "IIpocteie
MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranuszmax"

91

KoaddumumenT mosesnoro aecTpust
MPOCTBIX MEXaHU3MOB

92

JlaGopaTtopHnas padota "OnpeneneHue
KIIJI moaBmKXHOTO M HETIOABMYKHOTO
010K0B"

93

MexaHnuueckas OHCPIu:. Kunernueckas u
IIOTCHIHAJIbHAaA OHCPIrua

94

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

95

VYpok-3KcriepuMeHT "IKCepUMEHTAIBHOE
Onpe/ieJICHuE U3MEHEHUS! KHHETUYECKOU 1
MOTEHIUAJIBbHON SHEPT UM IIPU CKaTbIBAHUHU




TeJla 0 HAKJIOHHOM IUIOCKOCTH"

[ToaroToBKa K KOHTPOJILHOU pabOTE MO

% teme "PaboTa U MOmHOCTE. JHeprus" !

97 KonTtponsHast padota no Teme "Pabora u |
MOITHOCTb. JHEprus"

08 PaboTa c TexcTtamu o Teme |
"MexaHn4eckoe IBUKEHHE"

99 Pabota c Texctamu o Teme "CtpoeHue |
BemiecTna"

100 PaboTa c rexctamu o teme "Cuitbl B :
npupoje"

101 Pabora ¢ Texcramu o Teme "JlaBnenne 1
TBEPABIX TEN, )KUAKOCTEH U ra3oB"

102 PaboTa ¢ Tekctamu 1o Teme "DHeprus. |
[Ipoctbie MexaHU3MBI"

OBUIEE KOJIMYECTBO YACOB I10 102 ”

I[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
TIOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Moenu TBEpPAOTO, JKUAKOTO U 1
ra3o00pa3HOro COCTOSIHUM BeIllecTBa
VYpoxk-koudepennus "Kpucrammueckue u
4 amopdmusie Tena. ['paden. [Tonyuenue 1
HUCKYCCTBEHHBIX aJiIMa30B"
5 CmaunBaHuE U KallWJUISIPHOCTb. |
[ToBepXHOCTHOE HATSKEHHUE
6 TermoBoe pacliMpeHnue U CkaTue 1
TemnoBoe nBmwxkenue. Temneparypa 1
TemnepaTypHbie IIKaJIbI 1
9 BuyTpennsis sHeprus u cnocoObl eé |
W3MEHEHUs
10 Bunael Tenonepenaun 1
Ypok-konpepennus "Vcnonp3oBanue
11 TEIUIOBBIX CBOMCTB BEILIECTB U MAaTEPUAJIOB B 1
LeJIAX dHeprocoepekeHus"
12 KonnuecTBo TemnoTel. Y aenbHas 1

TCIINIOEMKOCTD




13

VYpok-uccnenosanue "[IpoBepka runoresbl
JMHEWHOU 3aBUCUMOCTH JUTMHBI CTOJIOWKA
AKUJKOCTU B TEPMOMETPUUYECKOMN TPYOKE OT
TemIeparypbl"

14

YpaBHeHHE TEIUIOBOTO OasiaHca.
TertooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlabopaTtopHnas pabota "HccnenoBanue
SIBJICHUS TETUTOOOMEHA TIPU CMEIIMBAHUN
XOJIOJIHOW U TOpsTYeil BOIBI"

16

Pemrenune 3amau o teme "TermiooOMeH n
TEIJIOBOE paBHOBecHE"

17

JlabopaTtopHnas paborta "Onpenenenue
KOJIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOIOM
IIPH TETJIOOOMEHE C HarpeThiM
METAUIMYECKUM [UIHHAPOM"

18

[naBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y IeIbHAS
TEINIOTA ILIABIIEHUS

19

Pemrenue 3agaug o treme "Ilasiedue u
OTBEpJIEBAaHUE KPUCTAIUIMYECKUX TET"

20

JlaGoparopHas padora "OnpeneneHue
paTop p p
yEeIbHOW TEIJIOTHI IUIaBJICHUS Jibaa"

21

VYpok-uccnenopanue "CpaBHEHHE NPOLECCOB
MIJIaBJICHUS KPUCTAJUTMYECKUX TET U
pa3MArdeHust pu HarpeBaHUU aMOp(HBIX

n

TCII

22

[TapooGpazoBaHue U KOHICHCAIUS.




Hcnapenue

Kunenwne. Y gensnas teriora
nmapooOpa3zoBaHusl. 3aBUCUMOCTD

23 TEMIIEPATYPhI KATICHUS OT aTMOC(HEpPHOTO
JIaBJICHHS

24 Pemenue 3agau o reme "[lapooOpazoBanue
" KuneHue"
VYpok-uccnenosanue "O0bsicHEHUE

25 3aBUCHUMOCTH TEMIEpPATypbl KUIIEHUS OT 1
nmaBneHus"

26 HacpliieHHbIH 1 HEHACHIILIEHHBII Tap.
BnaxxHocTh BO31yXa
BiaxxHOCTB BO3/1yXa 1 €€ N3MEpEHHE.

27 JlaGopaTtopHnas pabota "Onpenenenue 0.5
OTHOCHUTEIBHOM BJIAXKHOCTH BO3/1yXa"

28 Pemrenue 3agay mo teMme "BiaaxxHOoCTh"
Pemenue 3aga4 u aHanu3 CUTyalui,

29 CBSI3aHHBIX C SBJICHUSIMHU UCTIAPCHUS U
KOHACHCAIHH

30 DHeprus TOoIMBa. Y enbHas TemioTa
CropaHus

31 [TpuHIUIBI PaOOTHI TEIIJIOBBIX ABUTATEICH

0 [TapoBas Typ6uHa. /[BuraTens BHyTPEHHETO
CropaHus

33 KIIJI TermoBoro aBurateis

34 Pemenne 3agau nmo teme "KII/] TemioBoro
nBurareis"”

35 Ypok-koHpepenius "TennoBsie BUTATETN




Y 3alllUTa OKpyXKarolen cpeap”

36 TemoBble MOTEPU B TEMIOCETSX

37 3aKoH COXpaHEHUs U MPEBPAIICHUS YHEPTUN
B MEXaHUYECKHUX U TEIJIOBBIX IPOlIeccax
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

38 "TernnoBsie sBieHUs. MI3MeHeHME
arperaTHbIX COCTOSIHUH BerecTra"
KonTtponbHas pabora o teme "TemnnoBsie

39 siBiieHUs. I3MeHeHue arperaTHbix
COCTOSIHMI BeniecTna'

40 DnekTpusanus Tei. [[Ba poaa 3apsa1oB
VYpok-uccnenoanue "Hccnenoanue

41 Croco00B Pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

4 B3anmopeiicTBre 3apsoKeHHBIX TeJl. 3aKOH
Kynona
DnekTpuyeckoe noJie. Hanpsok€HHOCTh

43 3JeKTpUYecKoro noJist. [Ipunun
CYIEPIO3UINH FIEKTPUUECKUX MOJICH

m Hocutenu snexTprueckux 3apsiioB.
DOneMeHTapHbIi 3apsaa. CTpoeHue aroma

45 3aKOH COXpaHEHUs AMEKTPUUECKOTO0 3apsaa

46 [IpoBOTHUKY, AUANEKTPUKU U
MOJIYIPOBOIHUKH

47 Ypok-koHpepeHus "DnexTpusanus B
MMOBCEIHEBHOM XKU3HU"

43 Pemrenue 3agau no reme "3akoH coxpaHeHUs

ANEKTPUYECKOTO 3apsaa"




Dnexkrpuyeckui Tok. IcTouHukn

49 1
ANEKTPUIECKOTO TOKA
VYpoxk-uccnenosanue "Uccnenopanue

50 JENUCTBUS STIEKTPUIECKOTO TOJISI HA 1
MIPOBOIHUKY U JUDJIEKTPUKH"

51 DneKTpUUECKUi TOK B METaJlIax 1

52 DNEKTPUUECKUN TOK B )KMJIKOCTSAX U ra3ax 1

53 DneKkTpuyecKas 1erb 1

54 Cuna toka. AMnepMerp 1

55 DneKTpuYecKoe HampspKkeHue. BoabTmeTp 1
JlabopaTtopHnas pabora "COopka u

56 UCIIBITAHUE AJIEKTPUUYECKON LIENH 1
MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTh CHJIbI TOKA OT HAIIPSKEHUS. |
3akon OMa 15 ydyacTka Henu
JlabopaTtopHnas pabora "VMccnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO |
4yepes pe3nucTop, OT HANPSHKEHUS Ha
pe3UcCTOpe U COMPOTUBIICHUS pe3nucTopa’

59 DJIEKTPUYECKOE COMPOTUBJICHUE. Y IEITBHOE 1
COTIPOTHBIICHUE

60 JlaboparopHas padota "Onpenenenue |
yIIeIBHOTO COMPOTUBIICHUS IPOBOTHUKA"

61 Pemenue 3aga4 no reme "IneKTprudeckoe |
CONIPOTHBIIEHUE. Y IENBbHOE CONPOTUBIIEHUE"

62 Pewenue 3aagau o reme "3akon Oma" 1

63 [TocnenoBarensHOE U ApaUIETBLHOE 1

COCAMHCHUA IMTPOBOAHHUKOB




64

JlaGopatopnas pabota "IIpoBepka mpaBuia
CJIOKEHHUSI HAIPSDKEHUM ITpU
MOCJIEI0BATEIBHOM COCIMHCHUU JIBYX
pe3uctopos"

65

Pemenue 3agau no reme
"[TocnenoBaTenbHOE U TTApaJLICILHOE
COEJIMHEHUS POBOIHUKOB"

66

Jlaboparopnas padota "IIpoBepka mpasuiia
AJId CUJIBI TOKA MPH MapaljICIbHOM
COEJIMHEHUU PE3UCTOPOB"

67

Pemenue 3a1ay Ha npumMeHeHne 3akoHa Oma
JUTSL pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB

68

OJIC 1 BHyTpEHHEE CONTPOTUBIICHUE
HCTOYHMKA TOKA. 3akoH OMa U1 OJTHOU
e

69

Pemenue 3agau no reme "3/1C, BHyTpeHHEE
COINPOTHUBIICHHE UCTOYHUKA TOKa. 3aKkoH Oma
JUIA IIOJTHOH 1iernu”

70

JlaGopaTtopHnas padora "Onpenenenue IJ1C
Y BHYTPEHHETO COMPOTUBIICHUS HCTOUHHUKA
TOKa"

71

[TpaBuna Kupxroda

72

JlabopatopHnas padota "IIpoBepka mpaBui
Kupxroda"

73

Ypok-uccnenosanue "M3ydyeHne BOIbT-
aMIIEPHBIX XapaKTEPUCTUK HETMHENHBIX
JIEMEHTOB"

74

PabGora QJICKTPUYICCKOT'O TOKA. MoIIHOCTh




QJICKTPHUYCCKOI'0 TOKa

75

Jlaboparopnas padota "Onpenenenue
pabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKA"

76

3akon Jlxoyns-Jlenma. [lorpeburenu
3JIeKTpUYECcKOro Toka. KopoTkoe 3amblkaHue

77

VYpox-koupepennus "O0bsicHeHUE U
IIPUHIMAIT HGfICTBPI?I JOMaIlITHUX
AJIEKTpOHArpeBaTeNIbHbIX TPHOOpPOB"

78

[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
"OnexTpuueckue 3apsaabl. 3apsyKCHHBIE Tea
" UX B3auMoeiicTBUs. [1locTOSHHBIN
AIEKTPUYECKUN TOK"

79

KonTponbHas pabota no teme
"DnexkTpuueckue 3apsaabl. 3apsyKeHHBIE Tena
U uXx B3auMoaencTsus. I10CcTOSIHHBIH
AIEKTPUYECKUN TOK"

80

TlocTosguuble MaruuTel. MarauTHoOE moJjie
3eMJIH U €ro 3HaueHue UL )KU3HU Ha 3eMiie

81

Ypok-uccnenoanue "N3yuenne
MarHUTHOTO TOJISl HOCTOSIHHBIX MarHUTOB
MIPH X OOBETMHEHUU U Pa3ICIICHUN.

anyanmam/m I10JIST IOCTOSIHHBIX MarHUTOB'

82

OnbIT OpcTena. MaruutHoe nosje
ANEKTPUIECKOTO TOKA

83

OnelT AMniepa. MarauTHOE 110JI€ KaTyIIKH C
TOKOM. [IpuMeHEHNE 2IEKTPOMAarHuToB B
TEXHUKE

84

Cuna AmMriepa u onpezieneHue eé




HaNpaBJICHUS

Pemrenue 3anau o reme "Cuiia Amnepa u

85 N
onpezeneHue e€ HarpaBieHus"
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

86 Hcnonb30BaHue 1€KTpOIBUTaTENEH B
TEXHUYECKUX YCTPOICTBAX M HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas padoTa

88 Bcepoccuiickas mpoBepouHas paboTa

29 JlabopaTtopHnast padota "3yueHue aecTBus
MAarHuTHOTO MOJISl HAa MPOBOJHUK C TOKOM"

90 Ypok-koHpepennus "[IpakTuueckoe
MPUMEHEHHE TIEKTPOIBUTaTENeil"

01 JlaboparopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTpOABUTATEINS "

9 JlabopaTtopnas padora "U3zmepenue KI1/]
3JIEKTPOIBUTATEIbHON YCTAaHOBKH"
OneiTel @apanes. 3aKoH IEKTPOMArHUTHOU

93
unayknuu. [Ipasuno Jlenna
VYpok-uccnenoanue "Hccnenoanue

94 W3MEHEHUW 3HAYE€HMS U HAIPABJICHUS
WHJYKIUOHHOTO TOKa"
Pemenue 3agau no teMe "3akoH

95 3NIEKTPOMarHUTHOM MHAYKIMU. [IpaBuio
Jlenma"

96 DnektporeHepatop. CocoObl MOTydeHHUS
3IEKTPOIHEPIUU

97 Ypok-koHpepeH s "DIeKTpOoCTaHIIuU Ha

BO300HOBJISIEMBIX HCTOYHUKA SHECPTHUH.




[Tpo6nemsl 3xonoruu. TormBHBIE
AJIEMEHTHI 1 AJIeKTpoMoOmIn"

KonTtposnsHast paboTa "DieKTpoMarHuTHEIE

98 " 1
SIBJICHUS

99 Pabora ¢ Texcramu 1o teMe "TerioBeie |
sBieHusa"
PaboTa ¢ TexcTaMu 1o TeMe

100 "DnekTpuueckue 3apsabl. 3apsDKeHHBIC Tea 1
M UX B3auMojerncTaue"

101 Pa6oTta ¢ Texctamu 1o Teme "I1oCcTOSTHHBIH :
AIEKTPUYECKUN TOK"

102 PaboTta ¢ TexcTtamu 1o TeMe "MaraHuTHEIe 1
SBJICHUS U DJIEKTPOMAarHuTHasi MHAYKIUS'"

OBIIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Mexannueckoe IBH>KeHne. MarepuaiibHast
Touka. CriocoObl onucaHus
MEXaHUYECKOTO JIBHKCHUSI

Cucrema orcuera. OTHOCUTENHLHOCTD
MEXAaHNYCCKOT O ABUXKXCHUA

BGKTOpHBIe BCJIIMYMHBI, OII€palnu C
BCKTOpaMH, ITPOCKIUHU BEKTOPOB

Paanyc-BexkTop MaTepranbHOM TOYKH,
NepeMeleHue Ha MI0CKOCTH

PaBHOMEpHOE NPAMOJIMHETHOE JBUKEHUE

Pemenue 3agau no reme "PaBHOMEpHOE
NPAMOJIMHEHHOE JBUKEHUE"

HepaBHoMepHoe npsaMosiiHeitHOe
nBuxkeHue. CpeaHsisi © MTHOBEHHaAsI
CKOPOCTH TeJla MPU HEPAaBHOMEPHOM
TBUKEHUHT

JlaboparopHas padota "Onpenenenue
CpeIHEl CKOPOCTH CKOJIBKEHHUs Opycka
WJIHM IBIKEHUS IIapHKa 10 HAKJIOHHOM
JI0CcKOCTH"

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JBH>KEHUE. Y CKOpEHUE




10

CKoOpoCTb paBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

11

Pemenue 3agau no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUS"

12

[Tepemernienue mpu paBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHKCHHUH

13

JlabopaTtopHnas paborta "OnpeneneHue
YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM
JIIBMKEHHWH 110 HAKJIOHHOM MI0CKOCTH"

14

Pemenue 3agau no reme "llepemenienune
MIPU PAaBHOYCKOPEHHOM TPSIMOJIMHEHHOM
NBIKEeHUN"

15

JlabopaTtopHnas pabora "VMccnenoBanue
3aBUCHUMOCTH IMYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBM)KEHUU O€3
HayaJlbHOM ckopocTH"

16

I'padmyeckas uHTEpIpETALIUS YCKOPEHUS,
CKOPOCTH, MMPOHJIEHHOTO MYTH U
nepeMereHus 1 IPSIMOJIMHEHHOTO
JIBUKCHUS

17

Pemenne 3agau mo reme "I'padudeckas
WHTEpPIpETAIs YCKOPEHHUS, CKOPOCTH,
MPOMIEHHOTO IYTH U TIEPEMEILICHUS 1151
MPSMOJIMHENHOTO ABUXKEHUS"

18

Yckopenue cBo60AHOTO nagieHus. OMbITHI
lanunes




Pemrenne 3agau no reme "Yckopenue

19 "
CBOOOJIHOTO TAJCHUS

20 JIB>xeHue tesna, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY

)1 Pemenne 3agau o reme "J[BrmkeHue tena,
OpOIIEHHOTO TOJ1 YIIIOM K TOPU30HTY"
JlabopaTtopHnas pabota "HccnenoBanue

22 JBIDKEHUS TeJla, OpPOIIIEHHOTO O/ YTJIOM K
TOpU30HTY"
Pemenne 3agau mo teme " J[BmkeHue mo

23 JENCTBUEM YCKOPEHHUSI CBOOOTHOTO
najgenus"

24 JIBH>KEHME 10 OKPYKHOCTH

)5 JIuHeitHas u yriioBasi CKOpOCTb, IEPHOJT U
4acToTa

26 CKOpOCTh U YCKOPEHHE MPU JBUKEHUH TIO
OKPYXHOCTH

7 Pemenne 3aga4 nmo teme " J[BrmxeHue mo
OKpY>XHOCTH"
Vpok-koudepenuus "Pacro3naBanue u

p PCHIT

28 MPUOIMKEHHOE OTTMCAaHUE PA3TMYHBIX
BHJIOB MEXaHUYECKOTO JIBH)KCHUS"
[ToaroroBka K KOHTPOJBHOM paboTe MO

29 TeMe "MexaHnuecKkoe IBIDKEHUE U
crocoObI ero onucaHus"
KonTponsHas pabota o Teme

30 "MexaHu4eCcKOe JTBMKCHUE U CIIOCOOBI €r0

onucanug"




31

IIepssiit 3ak0H HproToHa. Bektop cuisl

Bropoi1 3akoH HeroTona.

32 PaBHoOfelicTBYIOIIAs cHila

33 Tperuii 3akon Herorona. Cynepno3unus
cui

34 Cuna ynpyrocrtu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna
ynpyrocta"
JlabopaTtopHnas pabota "HccnenoBanue

36 SaBI/ICI/IMOCTI/IUCI/IJ'II)I YIPYTOCTH,
BO3HUKAIOIIEH B MPY>KUHE, OT CTENIEHU
nedopmaruy IpyKUHbI"

37 Cuna tpenus. Koapduunent tpenus

18 JlaGopaTtopHnast padota "Onpenenenue
ko3 durmenTa TpeHUs CKOIBKCHUS"
JlabopaTtopHnas pabota "MccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHHS CKOJILKEHUSI OT
CUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBuKeHMe TeJ M0 OKPYKHOCTHU O]
JeMCTBHEM HECKOJIBKUX CHJI

41 3akoH bepHymuM v noabEMHas cujia Kpbliia
Ypok-koHpepenius "CoBpeMeHHbIE
JeTaTeNnbHbIC alaparkl, cy/ia Ha

42 MOJABOTHBIX KPbUIbSIX, aHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUISX. [IBrkeHue
1oe3/1a Ha MarHUTHOM moaynike"

43 Cuna TSKeCTH U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHME Tel BOKPYT TPaBUTALMOHHOIO

4 ueHTpa. [lepBas kocMHuueckas CKOPOCTh

45 HesecomocTs u neperpysku

46 PaBHOBecue MaTepuasbHOM TOUKH.
AOCOIIOTHO TBEPOE TEJO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

43 VYpoxk-uccnenopanue "OnpezaeneHue
LEHTPA TAKECTH Pa3INUHBIX Tea"
Nmnynsc tena. 3menenue umiyibca.

49 Nmnynec cunbl. YOpyroe u Heynpyroe
B3aMMOJICHCTBHE

50 3aKOHBI UBMEHEHUS U COXpaHEHUS
HUMITyJIbCa

51 PeaxktuBHOE nBMKEHME
Pemmenue 3amay nmo reme ""3akoH

52 COXpaHEHUs uMNyiabca. PeakTuBHOE
nBmxenue"

53 Mexanuveckasi paboTa U MOIITHOCTh

54 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U
CHWJIBI TPEHUS
JlaboparopHas padota "Onpenenenue

55 paboThI CUJIBI TPEHUS ITPH PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIBHON
MoBepXHOCTH"

56 CBsI3b 2HEprux U paboThI
JlaGopatopHas pabora "Onpeznenenue

57 paloThI CUJIBI YIPYTOCTH IIPU HObEME

rpy3a ¢ UCIIOJIB30BAHUCM HETIOABHUKHOTO U




HOJIBUKHOTO OJIOKOB"

58

IToreHumanpHas dHEpPIrus

59

Kunernueckas sneprus. Teopema o
KMHETUYECKON YHEPrUU

60

3aKOH U3MEHEHMS U COXPaHEHUs
MEXaHU4YECKON IHEPTUn

61

Pemrenune 3agau o teMe "3aKOHBI
W3MEHEHUS U COXPAaHEHUS MEXaHUYECKOU
sHeprun"

62

[ToaroToBka K KOHTPOJIBLHOU paboTe 1Mo
teme "B3aumoseiicTBue Ten. 3aKOHbI
coxpaHeHus"

63

KounTponbHas pabota no teme
"BzanmoeiicTBUE TeNl. 3aKOHEI
coxpaHeHus"

64

KoneobarensHoe nsmxenne. OCHOBHEBIE
XapaKTEPUCTUKU KOJIEOaHUH: TIEPHO/I,
4acToTa, aMIUIATY 1A

65

MaremaTuueCcKuil U NPY>KUHHbBINA
MasTHUKHU. JlabopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH NIEpUOAA

KoJieOaHuil Tpy3a Ha HUTHU OT AJTUHBI HUTH"

0.5

66

JIaGopatopHas pabora "HccnenoBanue
3aBHCHUMOCTH MEepHOJa KoJIeOaHu i
MPY)KUHHOTO MasiTHUKA OT Macchl rpys3a"

67

FapMOHI/IquKI/IC KoJIeOaHMs

68

JlaGopatopHas pabora "HU3mepenue
yCKOpeHusi CBOOOAHOTO naieHus"




69

3aryxatomue kKosuebanus. BeinyxieHHbIe
Kosebanus. Pezonanc

70

[IpeBpanienue 3Hepruyu npu
K0J1e0aTeIbHOM JBIKEHUH

71

Ypok-uccnenosanue "[Ipoepka
HE3aBUCUMOCTH MEPH0/1a KoJIeOaHMit
rpy3a, MOJBEIICHHOTO K JICHTE, OT MacChl

pr321"

72

MexaHnndeckue BOJIHBL: IIPOJOJIBHBIE U
MOIIEPEYHbIE

73

CBoiicTBa MEXaHUYECKUX BOJH. JlmnHa
BOJIHBI U CKOPOCTb €€ pacpOCTPaHECHUS

74

VYpoxk-uccnenosanue "Habmronenmne
nHTepdepeHIny 1 AudpaKivui BOJIH Ha
MOBEPXHOCTH BOJIbI"

75

Ypoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPAOM Tene. CelicMuYecKue
BOJIHEI"

76

3Byk. PactipocTpaHenue u oTpakeHue
3ByKa

77

Pewenue 3agau no reme "3Byk"

78

Ypok-uccienoBanue
"DKCIIEpUMEHTAJIbHOE ONIPECIICHHE
IPaHUIl YaCTOTHI CJBIIIUMBIX 3BYKOBBIX
KonebaHuit"

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI pE30HaHC.

80

Ypok-uccnenoBanue "Habmonenue u




00BsICHEHUE aKyCTUYECKOTO pe3oHaHca"

Wudpassyk u ynerpa3Byk. Kondpepenmus

81 "Hcnonb3oBaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUSIX"

2 DNIEeKTPOMarHuTHOE MOJIE U
AJIEKTPOMArHUTHBIE BOJTHBI

83 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-konpepennus "lkana
AJIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanme

84 AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM
cBs3u. Pagmonoxanus. KocMmuueckas cBsizb
"

25 Pemenue 3a1auy Ha onpeesieHrne YacTOThI
U JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI

26 DneKTpoMarHuTHasl MPUpPOJa CBETa.
CkopocTh cBeTa

g7 BosHOBBIE CBOIICTBA CBETA:
uHTepdepeHus u qudpaKius

28 JlydyeBast MOJieNib CBETa U T€OMETpUYECKast
onTuka. MlctTouHUKH cBeTa

29 [IpsimonmHeitHOE pacpocTpaHEHHE CBETA.
3armenust Connua u JIyHsl

90 3akoH oTpaxeHus cBera. [1nockoe 3epkano

91 [TocTpoenue n3o0paxeHuii,
c(hOpMHUPOBAHHBIX 3ePKATIOM

9 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS
ceera. [lonHoe oTpakeHue cBera.

93 JlaboparopHas pabota "HccrnenoBanue




3aBHCUMOCTH YIJIa MIPEJIOMIICHHA OT yria
MaJICHUsI CBETOBOTO JIyya Ha TPaHUIIe
«BO3YX-CTEKIO»"

Ypok-uccnenopanue "AHanus u

o4 00BsICHEHNE ONTHYECKOTO MUpaxa"
Ypok-koHpepenmus "Vcnonb3oBanne

95 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JIun3a, X0 Mydel B TUH3E

97 ®dopmyia TOHKOU JTUH3BI
JlabopaTtopHnast padota "Onpenenenue

98 (hOKYCHOTO PACCTOSIHUS M ONITUYECKON
CHUJIBI COOMPAIOIIIEH JTUH3HI"

99 [Tony4yenune n300pakeHH ¢ ITOMOTIIBIO
coOMparoIel 1 pacCEMBAIOIICH JTNH3
Ypoxk-koudepennus "[Ipuniun neicTBus

100 ONTHYECKUX MPUOOPOB (MUKPOCKOTI,
Teseckor, ¢poTtoanmapar)"

101 I'na3 kak ontuyeckas cucTeMa.
brnu3opykocTh U 1a1bHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIEKT).

102 Onbitel HetoToHa. Croxkenue
CHEKTpalbHBIX I[BETOB. Jucnepcus cera
Ypok-npaktukym "Habmonenue u

103 00BSCHEHUE OMBITOB TIO Pa3JI0KEHHUIO
6enoro cera B cekTp. [lonyuenue 6emoro
LIBETA MPHU CIOKEHUU LIBETOB"

104 OmnsiThl Pesepdopra u minanerapHast




MOJCJIb aTOMa

105

ITocrynater bopa. Monens aroma bopa.
HcnyckaHnue 1 NOIVIOIEHUE CBETA AaTOMOM.

106

KBanTel. JInHEHUaThIE CIIEKTPHI

107

Ypok-npaktukym "Habmonenue
CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB
U3JIy4eHUs U UCIycKaHus"

108

PagnoaxktuBHOCTE. Anb(a-, 6eta- u
raMMa-u3IydeHust

109

Crpoenue atomHoro sapa. Hykinonnas
MO/Ie/Ib aTOMHOTO si7pa

110

PannoaktuBHele npeBpanienus. M30Tonsl

111

[Tepuon nonypacnana

112

VYpoxk-koudepennus "Jleiictue
PaZAMOaKTUBHBIX U3ITyYEHUI Ha KUBbIE
OpraHu3Mbl. 3alluTa OT PaIUuOAKTUBHOTO
u3ydyeHus"

113

SnepHble peakiy. 3aKOHbI COXpaHEHUs
3apsAI0BOIO U MAaCCOBOTO YHCEN

114

DHeprus cBsI3U aTOMHBIX sifep. CBs3b
MaccChl U SHEPrUH

115

Pemenue 3aga4 no reme "SnepHbie
peakuuu. JHeprus cBsizu"

116

Peakuuu cunTe3a u neneHus suep.
Wcrounnku sHeprun CosHLA U 3BE3 ]

117

Ypok-konpepenmus "Aneprnas
SHEpreTuka. JKOJOTHUECKUe MpoosIeMbl
SIEPHON YHEPreTUKH"




[ToaroToBka K KOHTPOJILHOU pabOTE MO

118 teMe "Komnebanus u Boaubl. CBETOBBIE U
KBAaHTOBBIE SIBJIEHUS"
KonTtponsHas padora o teme "Konebanus
119 ¥ BOJHBI. CBETOBBIE U KBAHTOBLIE
SIBJICHUA"
Pemrenue pacdyeTHBIX IO TEME
120
"MexaHn4eckoe aBKeHne"
121 Pemienne pacyeTHBIX U Ka4E€CTBEHHBIX
3a7a4 1o teme "B3auMoneiictBue Ten"
Pemenne pacyeTHBIX U Ka4€CTBEHHBIX
122 3a7a4 o TeMe ""3aKOHEI COXpaHEHUS
i p
SHEPIruM U UMIyibca'
123 JlaGopaTopHbie pabOTHI IO TEME
"MexaHndeckoe IBUKeHue"
124 JlaGopaTopHbie pabOTHI IO TEME
"BzaumoaeiictBue Ten"
125 JlaGopaTtopubie paboTsl 1o Teme "IIpocThie
MeXaHU3MBI"
126 Pemenne pacyeTHBIX U Ka4E€CTBEHHBIX
3aga4 no teme "TemnoBsie npouecch”
127 Pemrenne pacyeTHBIX M Ka4E€CTBEHHBIX
3a7ad4 1o teme "BaaxxHocts"
Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
128 3aga4d no teme "KIIJ[ TerioBbix
nBuraresuei”
129 Pemienne pacyeTHbIX U KaUE€CTBEHHBIX

3a7a4 1Mo TeMe "3aKOHBI HOCTOSIHHOTO




TOKa"
130 Pemenue pacueTHBIX U Ka4ECTBEHHBIX !
3anay o teme "KII/] anexTpoycraHoBOK"
131 JlabopatopHbie paboOTHI IO TeMe "3aKOHBI |
MOCTOSIHHOTO TOKa"
132 JlabopaTopHbie pabOTHI 10 TEME |
"CBeToBbIE ABJIEHUS"
133 PaboTta ¢ TexcTtamu 110 TeMe ""3aKOHBI |
COXPAaHEHHUS B MEXaHHKe"
134 PaboTa ¢ Texctamu 1o TeMme "KojeOanusa u 1
BOJIHEI"
135 Pa6oTta ¢ Texctamu 1mo TeMme "CBeTOBBIC :
3 sIBIeHUS"
136 PaboTta ¢ Texcramu 1o TeMme "KBaHTOBas u |
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 136 4.5
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pa3nuyaTh SBJICHUS MO ONMMCAHHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SBICHUE

1.3

pacrmo3HaBaTh  MpOSIBIIEHWE M3YyYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpY)KaIOIlleM MHUpE, B TOM 4Hciie (U3NYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM TePEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH
CYyIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) PUZNUYECKUX SBJICHUIN

1.4

OTIMCBHIBATh M3YYCHHBIC CBOMCTBA TeNl W (DU3WYECKUE SIBIICHUSI, UCIIOIB3YS
¢u3znueckue  BENUYUHBL, TPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(bu3nuecKuit CMBICT HCMOIb3YyEMbIX BEIHUYMH, UX 0003HAYEHUS] U €AUHUILIBI
(¢bu3nuecKkux BEIMYMH, HAXOIUTh (OPMYNBI, CBS3BIBAIOIIME JaHHYIO
(¢u3MyecKyl0 BENWYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BEIUUNH

1.5

XapaKTepu3oBaThb CBOMCTBaA TECII, (bHSH‘ICCKI/Ie ABJICHUA W IIPOLECCHI,
HCIIOJIb3YA HU3Yy4YCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBECHYIO
(bOpMy.]'II/IPOBKy 3aKOHa " 3allMCbIBaTh €0 MAaTCMAaTHYCCKOEC BhIPAKCHUEC

1.6

00BACHATH (pU3HUECKUE SBIICHUS, IPOLECCHl U CBOMCTBA Tell, B TOM UHUCIE U
B KOHTEKCTE CUTYallUi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBISATh
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 TOrH4ecKux
nraroB ¢ omopoi Ha 1 — 2 WM3y4eHHBIX CBOMCTBa (DU3MUECKUX SBIICHUH,
(bu3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacu€THble 3aadyd B 1 — 2 1EHCTBHA, HCIOJB3YS 3aKOHBI U
(dopMmynbl, CBs3bIBalOIIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCJIOBHS 3aJ[audl 3allUChIBaTh KPATKOE YCIOBME, MOJACTABIATh (PU3HMUECKUE
BEIMYMHBI B (OPMYNIBI M TMPOBOAUTH PAcU&Thl, HAXOIUTh CIIPABOYHBIC
JlaHHbIe, HEOOXOAUMBIE Ul PELICHMs 3a/ad, OLIEHUBATh PEAIMCTHYHOCTh
HOJy4eHHOU (pr3nyecKol BEINYMHBI

1.8

pacrio3HaBaTh IpOOJEMbI, KOTOpblE MOXHO PpEHIMTh HpU TOMOIIA
(U3NYECKUX METO/I0B, B ONMUCAHUU UCCIIEIOBAHMS BBIIENATH MPOBEPIEMOE
MpearnosokeHne (TUIoTe3y), pa3iudaTh U HHTEPIPETUPOBATH MOJTyISHHBIH
pe3yabTaT, HAaXOAWTh OMIMOKM B XOJE OIBITA, JEIaTb BBIBOJBI IO €ro




pe3yiapraTam

1.9

MPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3UUECKUX SBICHUH UM (PU3MUECKUX
CBOMCTB Ten: (hOpMYIHPOBATh MPOBEPSEMBIEC IPEANOI0KEHUS, COOHPAThH
YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYyJOBaHUs, 3alMChIBATh XOJ OMBITA U
(hopMyIMpOBaTh BHIBOIBI

1.10

BBITIOJIHATh TPSMBIE H3MEPEHUSI C UCIOJIB30BAaHUEM AaHAJIOTOBBIX M
IUQPPOBBIX MPHOOPOB, 3aNMUCHIBATH IMOKa3aHUs MPHOOPOB € Y4ETOM
3aJJaHHOH a0COJIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

IPOBOJUTH MCCIECIOBAHUE 3aBHCUMOCTH OJHON (PU3MYECKOW BEITMYUHBI OT
APYrOM € UCIIOJIb30BAHMEM NPSIMBIX HM3MEPEHUH, Yy4acTBOBaTh B
IUIAaHUPOBAaHUM  y4eOHOIro  MCCIEel0BaHUs, coOuparb YCTaHOBKY |
BBINIOJIHATh M3MEPEHHUs, Cielysd MpeaJoKeHHOMY IUIaHy, (DUKCHUpPOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKMX BEJIWYMH B BHJE
MPEIIOKEHHBIX Ta0nMuIl U TpaduKoB, AeNaTh BBIBOJBI [0 pe3yJabTaTam
HCCIIEI0OBAaHUS

MPOBOJUTh KOCBEHHBbIE M3MEpEeHHUs (U3NYECKUX BEJIWYUH, Clenys
MPEII0KEHHOW HWHCTPYKIMU: TIpU BBINOJHEHUM HW3MEpEeHUl cobupaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY U  BBIYMCIATH 3HA4YEHHE HMCKOMOM
BEJINYMHBI

1.13

coOII01aTh MpaBwIa TEXHUKH 0€30MacHOCTH Mpu padboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM

1.14

yKa3bIBaTh MNPUHLMUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOIUCTB,
XapaKTepu30BaTh MNPUHLHUIBI  JEHCTBUS  HU3YYEHHBIX MOpuOOpPOB U
TEXHUYECKUX YCTPONCTB C TMOMOILIBIO UX ONUCAHUS, MCMOJIb3ysd 3HAHUS O
CBOMCTBaX (hM3MUECKUX SIBJICHUM U HEOOXOIUMble (hU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  NPUMEPHl  (HAXOAWTh  MHPOPMAIMID O  IpUMepax)
NPaKTUYECKOTO HCIOJb30BaHUsl (DU3NYECKUX 3HAHUA B TOBCEIHEBHOM
KU3HU 11 oOecrieueHruss 0€30MacHOCTH MU OOpalleHuu ¢ MpudopaMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHUS 370POBbsl M COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH cpeie

1.16

OCYILIECTBIIATh OTOOpP MCTOYHUKOB HMH(popmamuu B cetu VHTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIUXCSA
3HAHMM ¥ NyTEM CPaBHEHMsI Pa3jIMYHBIX HCTOYHMKOB  BBIICIATH
UHpOpMaLIMIO, KOTOpas SBJISIETCS NPOTUBOPEUYUBONMIN MOXKET ObITh
HEJOCTOBEPHOM

1.17

UCIOJIb30BaTh NPU BBIMOJIHEHUH YYEOHBIX 3aJlaHUil Hay4YHONOMYJISAPHYIO
JAUTEPATYpy (PU3NYECKOTO COJIEpHkKaHMs, CIPABOYHBIE MAaT€pPHAJIbl, PECYpPCHI
cetu MHTepHer, Buaaerb NpuU€MaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIMH U3 OJTHOM 3HAKOBON CHCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMaUU (PU3NUYECKOTO COJIEPIKaHUs, B TOM




qrcie MyOoJudHO AeaTh KPaTKUEe COOOUICHHUS O Pe3ysIbTaTax MPOEKTOB HITH
y4eOHBIX MCCIIEJJOBAHUMN, MPU ATOM T'PAMOTHO HCIIOJIb30BaTh M3YyYCHHBIN
MOHATUHHBIA ammapaT Kypca (PU3HKH, CONpPOBOXKAATH BBICTYIUICHHE
Mpe3eHTaluen

1.19

IIpY BBINOJIHEHUU Y4YE€OHBIX IPOEKTOB U UCCIEAOBAHUN paclpeaesTh
0053aHHOCTU B TIpyNIE€ B COOTBETCTBUU C IIOCTAaBIEHHBIMU 3aJayaMy,
CIEIWTHh 3a BBIIOJHEHHEM IUIaHA JCHUCTBUM, aJE€KBaTHO OLCHUBATh
COOCTBEHHBIM  BKJIQJ B  JIEATEJBHOCTb  IpPYINIbI,  BBICTPauBaTh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX

8 KUIACC

Kox
NpoBepPsieMoro
pe3yJabTara

1.1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus

HCIIOJIB30BaTh NOHATHUA

1.2

pa3nuyaTh SBJICHUS MO OMUCAHHWIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HIECKOE SBICHUE

1.3

pacrio3HaBaTh  NPOSIBJICHUE  HM3YyYCHHBIX  (DU3MUYECKMX  sBICHHHA B
OKpYKarollleM MHpe, B TOM 4uclie (U3UYECKUE SBICHUS B TPUPOJE, NPHU
9TOM TEPEeBOJUTH TPAKTHYECKYIO 3aJady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUI

1.4

OTHCHIBAaTh M3yYCHHbIE CBOMCTBA TeNl M (PU3MYECKUE SBIICHUS, HCIONb3YS
¢u3znueckue BENMYUHBL, TPU  ONUCAHUM MPABWIBHO  TPAKTOBATh
(bu3MUecKUil CMBICT HCMOJIb3yEeMbIX BEJIUYUH, OOO3HAUECHUS M E€IUHULIBI
(bu3MuecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBA3BIBAIOLIME JTAHHYIO
(¢u3MUYecKyl0 BEIWYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEHN (U3NYECKUX BEIUUNH

1.5

XapaKTCPHU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘leCKI/Ie SBJICHUA MW IIPOLCCCHI,
HCIIOJIb3Ys HU3YUCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa 1 3allMCbIBAThb €T0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

O00BACHATH (bHSI/II-IeCKI/IC npouecCol U CBOICTBa TCJI, B TOM YHCIIC H B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa: BBIABIIATH
MNPUYIHUHHO-CJICACTBCHHLBIC CBA3HU, CTPOUTDH 00BsicHeHHE U3 1 — 2 JIOrHYeCKHuX
mraroB ¢ IIoOMOIIbIO 1 -2 N3YYCHHBIX CBOMCTBa (I)I/I3I/I‘-ICCKI/IX HBJ'IeHHfI,
(I)I/BI/ILICCKI/IX 3aKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

peuiaTb paC‘{éTHLIe 3aga4yud B 2 -3 HeﬁCTBHﬂ, HCIIOJIb3Ys 3aKOHBI H
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (bI/I3I/I"IeCKI/IC BCJIIMYHMHBI. Ha OCHOBC aHaIn3a
YCIOBUA 3aJadyd 3allMCbIBATb KPATKOC YCIOBHC, BLBIABJIATL HEAOCTATOK
JaHHBIX JUIA  pCIICHUA  3a[ayu, BBI6I/IpaTB 3aKOHbBI H (bOpMYJ'ILI,
HCO6XO,Z[I/IMLIC o e€ peuicHusd, MNPOBOIUTH paC‘-IéTBI U CpaBHHUBATHb




IMOJIYYCHHOC 3HAYCHHC (1)I/I3I/I'-I€CKOI\/'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO pPELIUTh MpPH MOMOIIU
(U3NYECKUX METO/IOB, HCIOJb3ysd ONHMCAHUE HCCIEIOBAHUS, BBIIACTATDH
IIPOBEPSIEMOE  NPEANOJOKEHUE, OLEHUBATh IPAaBUIBHOCTh  IOPSJIKA
IIPOBEJICHUS HCCIIEA0BaHNUs, A€TIaTh BbIBObI

1.9

IIPOBOJMTH OTIBITHI 110 HAOTIOACHHUIO (PU3NICCKIX SBICHUHN WIN (PU3HUSCKUX
CBOUCTB Tell: (POpPMYIIMPOBATH TPOBEPSEMbIC IMPEIIOJIOKCHHS, COOMPATh
YCTaHOBKY W3 TPEIIOKCHHOTO O0OPYIOBAHHMSI, OMKCHIBATH XOJ OIBITA U
(hopMyITMpOBaTh BHIBOIBI

1.10

BBINIOJIHATE HPAMBIC USMEPCHHUA C UCIIOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60p0B
U JaTYUKOB (U3UYECKUX BEJIUYMH, CPAaBHMUBATH PE3YyJIbTAThl U3MEPEHUN C
y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPENTHOCTH

MIPOBOJUTH UCCIIEJOBAaHUE 3aBUCUMOCTHU OJHOW (PM3NYECKOW BETUYHUHBI OT
OPYrol €  MUCHOJIB30BAaHWEM  INPSIMBIX  HM3MEpPEHUM:  IUIaHUPOBATH
HCCIIeIOBaHUE, COOMpATh YCTAaHOBKY M BBIMOJHITH H3MEPEHHUS, CIenys
MpeII0OKEHHOMY  IUIaHy,  (UKCUPOBAaThb  pe3ylbTaThl  MOJYYEHHOMU
3aBUCHUMOCTH B BUJIE TaONIUI U I'padUKOB, AeTIaTh BHIBOJBI [0 pe3yabTaTaM
HCCIIEI0OBAaHUS

1.12

MPOBOJIUTh KOCBEHHBIE HM3MEpEHUs (DU3NYECKUX BEIWYHMH: TUIAHUPOBATH
U3MepeHusi, CcoOMpaTh  AKCIEPUMEHTaJbHYIO  YCTaHOBKY,  CJenys
MPeII0KEHHOM UHCTPYKIUH, U BHIYUCIIATH 3HAUYCHUE BETUYMHBI

1.13

coOo1aTh MpaBwiia TEXHUKH 0€30TMacHOCTH MpU padoTe ¢ J1abopaTopHBIM
000pyTI0BaHHEM

1.14

XapaKTepu30BaTh MNPUHLMUIBI  JEHCTBUS  U3YYEHHBIX MOpuOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUsA, UCIOJIb3Yys 3HAHUS O
CBOMCTBaX  (U3MYECKUX  SABJIEHUH U  HEoOXonuMmble  (puU3UUECKHe
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb IPOCTBIC TEXHUYCCKUEC YCTpOﬁCTBa H H3MCPUTCIIbHBIC
HpI/I60pBI Imo cxeMaM M CXEMAaTUYHBIM PpHUCYHKaM, COCTaBJISITb CXEMBI
QJICKTPHUYCCKHUX Heneu C IOCICA0BAaTCIbHBIM n ImapaJuiCJibHbIM
COCAMHCHUCM 3JJIECMCHTOB, pa3jindyast YCJIOBHBIC 0003HAYEHHUS DJIEMEHTOB
QJICKTPHUYCCKHUX Heneu

1.16

NPUBOJUTH  NpHUMEphl  (HAXOOWTh  HMHPOPMAIMIO O  INPHMeEpax)
IPAaKTHYECKOTO HCIOJIb30BAaHUA (PU3NYECKUX 3HAHMH B IOBCEIHEBHOM
KHU3HU Ui oOecredeHus 0e30MacHOCTH NpU OOpallleHuu ¢ IpubopaMu M
TEXHUYECKUMH YCTPOUCTBAMH, COXpAHEHHUS 370POBbsl U COONIOJICHUS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKpYXKaloIlel cpene

1.17

OCYIICCTBJIATL IIOHUCK HH(bOpMaI_IPII/I q)HSH‘leCKOFO COACPIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE HMCIONIUXCSA 3HAHHH U HYTeM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX NCTOYHUKOB BBIACIIATH I/IH(bOpMaLII/IIO, KOTOpas ABJIACTCA
HpOTHBOpC‘IHBOfI WJIA MOYET OBbITh HCI[OCTOBCpHOﬁ

1.18

HCIIOJIb30BATh IIPU BBINTOJHCHUN y‘-IC6HBIX 3aJlaHui HAayYHO-TIOMMYJIAPHYTO




auTeparypy (GU3NYECKOrO COJCpPKAHMUS, CIPABOYHBIC MAaTEPHUAJIbI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTa,
npeoOpa3oBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHUS,
0000mas WHPOpPMAIMIO H3 HECKOJbKUX HCTOYHUKOB (DHU3UYECKOTO
COJIEp’KaHus, B TOM YUCJIE MYOJUYHO MPEACTABIATh PE3YIbTATh IPOEKTHOM
WIM UCCIIE0BATEIbCKOMN IEATENHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3yYCHHBI TOHATUHHBIN anmapar Kypca (HU3WKH, CONPOBOXKIATH
BBICTYIIJICHUE ITPE3CHTALNEN

1.20

NP BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M UCCIEAOBAHMM (PU3MUECKHUX
MIPOLIECCOB pacHpeneNaTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUHU C
ITIOCTABJICHHBIMU 33Ja4aMH, CJIECIUTH 3a BBIIIOJIHEHUEM IUIAHA JIEHCTBUM U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OLIEHUWBAaTh COOCTBEHHBIH BKJIaJ B
JEeSATEIbHOCTD TPYIIIBI, BBICTPaUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,
MIPOSIBJISASI TOTOBHOCTH pa3peniaTb KOHPIUKTbI

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yjabTata

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUSA

1.2

pasiinydaTth SABJIICHHA II0 OIIMCAHHUIO MX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPHUPYOIIHUX JAHHOEC (bHSH‘lCCKOC SIBJICHUC

1.3

pacmo3HaBaTh  MPOSIBIICEHWE M3YYEHHBIX  (U3MUECKUX  SIBICHUNA B
OKpYXKaIOIlleM MHUpE, B TOM 4YHciie (GU3NYECKUE SIBICHUS B MPHUPOJE, MPU
3TOM TEPEeBOAMTh MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBLICIATH
CYIIECTBEHHbBIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SIBICHUI

1.4

OIMCBIBATHL U3YUYCHHBIC CBOMCTBa Tel U (1)H3I/I‘16CKI/IG SABJICHUS, UCIIOJIb3Y
(1)I/ISI/I‘IGCKI/I6 BCIINYUHEI, IIpu OIMuCaHun IIpaBUJIbHO TpaKTOBATb
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIIMYUH, 0003HaYeHUsT U CAMHHNIBI
(I)I/ISI/I‘IGCKI/IX BCINYMH, HaAXOJIUTb (1)OpMy'J'IBI, CBA3BIBAIOIIUC NAHHYRO
(1)I/ISI/I‘IGCKYIO BCJIMYNHY C JAPpYruMHu BCJIIMYMHAMH, CTPOUTH Fpa(bI/IKI/I
N3YUYCHHBIX 3aBHCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCIIMYHH

1.5

XapaKTCpU30BaThb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IC ABJICHUSA W TIIPOLCCCHI,
HCIIOJIb3Ys HU3YUCHHBIC 3aKOHBI, npu O9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa " 3alIMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSACHSITH (I)I/BI/I‘-ICCKI/IC mponeccoel U CBOMCTBa TCJI, B TOM YHCIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCPa: BbIABJIATH
NPHUYINHHO-CJICACTBCHHLIC CBA3H, CTPOUTDH 00BsICHEHHUE U3 2 — 3 JIOTHYECKHUX




IIaroB C MOMOINBIO 2 — 3 HM3YYEHHBIX CBOWCTBA (PU3MUECKUX SIBICHHM,
(U3NYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3ajaud (omuparomMecs Ha cuctemy u3 2 — 3
yYpaBHEHUI), UCIIONB3YS 3aKOHBI U (HOPMYIbI, CBSI3BIBAIOIINE (PU3HUECKUE
BCJIMYMHBI: Ha OCHOBC aHaJIM3a YCJIOBHUA 3aJadyu 3allMCbhbIBAaTb KPAaTKOC
YCIOBHUEC, BBIABJIATH HCAOCTAOIIWC HIIN U30BITOYHEIE JaHHBIC, BI)I6I/IpaTI)
3aKOHBI ¥ (hopMyJsbl, HEOOXOAUMBIEC JJISI PEIICHUs, TPOBOIUTH PACUETHI U
OLICHUBATH PCAITMCTUYIHOCTD MOJIY4YCHHOTI'O 3HAa4YCHUA (1)I/I3I/I‘-ICCKOI>'I
BCJIMYHHBbI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXXHO PpEUIUTh TPU TOMOIIH
(UBUYECKUX METOJOB, HCHOJB3Yysl ONUCAHUE WCCIECIOBAHUS, BBIICTATH
MpoBEpsieMOe  TPEANOJIOKEHUE, OICHUBATh IPABWIBHOCTH  TOPSJIKA
MPOBEJCHUSI  WCCIEAOBAHUS, JIeNIaTh  BBIBOJBI,  HMHTEPIPETHUPOBATH
pe3ynbTaThl HAOIIOIEHUN U OTIBITOB

1.9

MIPOBOJIUTH OTBITHI IO HAOTIOICHUIO (PU3UUECKUX SIBIICHUHA W (PU3NIECKUX
CBOMCTB TeENI: CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOTO
Habopa 00OpyIOBaHUs, OIHUCHIBATH XOJ OINbBITA W €ro pe3yIbTaThl,
(hopmMyIUpOBaThH BBIBOIBI

1.10

MPOBOJUTH MPH HEOOXOJUMOCTU CEpHUI0 NPSIMBIX H3MEPEHM, Onpeaemnss
CpemHee 3HAYCHHME HU3MeEpsieMOW BenuuuHbl ((POKYCHOE paccTosHuE
cobmparomeid JUH3bI), OOOCHOBBIBaTH BHIOOpP crmocob0a HW3MepeHUus
(m3mepuTensHOTO TIPHOOPA)

1.11

MPOBOJUTH HCCIEIOBAaHHE 3aBHUCUMOCTEH  (U3MUECKUX BEIUYHH C
WCIIOJIb30BAHMEM MPSIMBIX H3MEpPEHUil: IUIaHUPOBaTh HCCIIEJJOBAHUE,
CaMOCTOSITEJIBHO ~ COOMpaTh  YCTaHOBKY, (DUKCHpOBaTh  pe3ysIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PU3WYECKMX BEJIMYMH B BHUAEC TaOIUIU
rpaduKoB, JIe/aTh BBIBOIBI 10 pe3yJbTaTaM HCCIeA0BAHUS

1.12

IIPOBOAMUTHL KOCBCHHBIC H3MCPCHUA (bHSH‘leCKI/IX BCJIIMYHH: IIJIAHUPOBATH
HU3MEPCHMU, CO6I/IpaTI) SKCIICPUMCHTAJIbHYIO YCTAaHOBKY H BBIIIOJHATH
HU3MEPCHUIA, CIICAYA HpC,HHO)KeHHOﬁ HHCTPYKIUH, BBIYUCIIATH 3HAYCHHC
BCJIMYMHBI 1 AaHAJIM3UPOBATH ITOJIYYCHHBIC PE3YIIbTAThI C y‘IéTOM SaﬂaHHOﬁ
IOTpCIIHOCTH I/ISMCpCHI/Iﬁ

1.13

coOIr0AaTh MpaBuiia TEXHUKH 0E€30MMaCHOCTH MPH paboTe ¢ 1a00paTOPHBIM
o0opynoBaHUEM

1.14

pa3indaTb OCHOBHBIC TIPHU3HAKHW HN3YYCHHBIX (I)I/ISI/ILIGCKI/IX MOJETIEH:
MaTrcepHralibHad TOYKa, a0COJIFOTHO TBépI[OC TECIIO, TOYEYHBI HCTOYHHK
CBCTA4, JIy4, TOHKaA JIMH34, IIJIaHCTApHAasA MOICIIb aTOMa, HYKJIOHHAasA MOJCJIb
ATOMHOTO sApa

1.15

XapaKTCpU30BaThb IMPUHIUIIBL JeNCTBUA N3YUCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha HUX OINHMCaHUs, UCIIOJIb3YS 3HAHUSA O
CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX SIBIICHUI u HCO6XOI[I/IMBIG (1)1/131/1‘{601(1/[6
3aKOHOMCPHOCTH




1.16

HCIIOJIb30BAThL CXEMbI M CXECMATUYHBIC PHUCYHKH HU3YYCHHBIX TCXHUUYCCKHUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB IPHU
peuIicHNNn y‘-Ie6HO—HpaKTI/I‘-IeCKI/IX 3ajJa4, OIITHYCCKHEC CXCEMBI JJIsL
MOCTPOEHHSI N300pa’KEeHUH B TUIOCKOM 3€pKajie M coOMparomiei ImH3e

1.17

OPUBOJIUTH  HpuUMepbl  (HaxoauTh  HHGOpMALUMIO O  IpUMepax)
IPAKTUYECKOTO HCIIOJIb30BAHUS (PU3UYECKUX 3HAHUH B IIOBCEIHEBHOM
KHU3HU Ui oOecriedeHns 0€30MacHOCTH MpH OOpalleHuu ¢ mpudopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COONIOICHUS HOPM
9KOJIOTMYECKOI0 TIOBE/ICHUS B OKPYKatoLlel cpee

1.18

OCYILECTBISATh TOUCK HH(pOpMaUUU (U3NYECKOTO COACpPKAHHUS B CETH
WNHuTepuer, camocTosiTenbHO (GOPMYIUpys MOUCKOBBIM 3ampoc, HaXOAWUTh
IyTU ONpEJNIENIEHNs JIOCTOBEPHOCTH MOJYy4EeHHOW HMH(OpMalMKU Ha OCHOBE
MMEIOIINXCS 3HAHUN U JOTIOJIHUTEIBHBIX HCTOYHUKOB

1.19

WCIIOJIb30BaTh IPU BBINOJHEHWN Y4E€OHBIX 3a/laHUl HAy4YHO-TIOMYJISIPHYIO
TUTEepaTypy (PU3UIECKOro CoAep KaHMsI, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,
npeoOpazoBaHus HHOOPMAIMH U3 OJHONW 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

cO31aBaThb cOOCTBEHHBIE IMMCHLMEHHBIE U YCTHEBIC COO6I].[GHI/I${ Ha OCHOBC
nHpopMallud M3 HECKOJbKUX HCTOYHUKOB (UINYECKOTO COJIEpKaHus,
MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOM WM MCCIEeI0BATENbCKON
JIEATEIIbHOCTH, MIPU TOM I'PaMOTHO MCIIOJb30BaTh U3YYECHHBIN MOHSATHITHBII
anmapar Hu3y4aemoro pasiena (U3MKU U CONPOBOXKIATh BBICTYIUICHHE
MPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayIMTOPUH CBEPCTHUKOB

1.21

IpU  BBIMOJIHEHUHU YUYEOHBIX TPOEKTOB M UCCIEAOBaHMM (PU3NUECKHUX
IPOLIECCOB paclpedeNsiTh OO0S3aHHOCTH B TpYIINEe B COOTBETCTBUHM C
MOCTABJICHHBIMU 3aJ]auaMU, CJIECIUTHh 32 BBIMIOJIHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBaThb COOCTBEHHBINH BKJIAJ B
NeSITeNIbHOCTh T'PYIIIbI, BhICTpaBaTh KOMMYHUKATHUBHOE B3aWMOJIEHCTBUE,
IPOSBIISA TOTOBHOCTh pa3peniaTb KOHPIUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon
paszaesia  3j1eMeHTa
®U3UKA U EE POJIb B ITIOSHAHUU OKPYXAIOIIET'O MHUPA

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA

®usnka — Hayka o npupone. SBieHus npupojsl. Puzndeckue
1.1 SIBJICHUS: MEXaHUYECKHUe, TEIJIOBBIC, JJIEKTPUYECKHE,
MAarHUTHBIE, CBETOBBIE, 3ByKOBbIE

O®uznyeckue BeNMUUHBL M3MepeHne QU3NYECKUX BEIUYMH.
1.2 dusnueckue prOOPHI. [TorpemnocTs WU3MEPECHUI.
MexnyHapoaHas CUCTEMA €UHULL

EcrecTBeHHOHAYYHBIN METOJI MO3HAHUS: HaOJII0IcHHE,
MOCTAaHOBKA HAyYHOTO BOIMPOCA, BBIABMKEHHE THUIOTE3,
AKCTIEPUMEHT o MPOBEPKE TUIIOTES, o0bsicHEHHE
HAOJIFOIAEMOTO SABJIEHUS

1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETICH

[IpakTrueckue paboOTHI:

H#H##Par###l3MepeHnne pacCTOSTHUM.

15 ###Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.
H#H##HPar###OnpenesieHre pa3MepoB MajbIX Tedl.
H#H##Par###l3mepenue TEMITEPATYPhI npu IMOMOTITN

KUAKOCTHOI'O TEPMOMETPA U AaTYHUKA TEMIIEPATYPhbL

ITEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHMU BEILIECTBA

#H##Par###(CTpoeHue BellecTBa: aToOMbl M MOJICKYJbI, HX
2.1 pa3mepbl. ONbIThL, J0KAa3bIBAIOLINE JUCKPETHOE CTPOEHUE
BEILIECTBA

###Par### /[ Bmkenne yactui] BemecTBa. CBs3b  CKOPOCTU

2.2 JIBHKEHHsI 9acCTUI[ ¢ TEMIIepaTypoil. BpoyHOBCKoe ABHKEHHE,
b dy3us
2 23 B3zanmMoieiicTBrE YacTHIL BEIIECTBA: IPUTSHKEHUE
' OTTAJIKUBAHHE

###Par#H# ArperaTHple COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B,
KHUJIKOCTeH W TBEPABIX (KpUCTALIMUYECKUX) Tel. B3aumocBs3b

2.4
MEX/1y CBOMCTBAMHU BEIIIECTB B PA3HBIX arperaTHBIX COCTOSTHUSIX
U UX aTOMHO-MOJIEKYISPHBIM CTPOSHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI

2.6 [IpakTuyeckue paboOTHI:




###Par####0OLeHka auaMeTrpa aToMa METOAOM psnoB  (c
UCTOJIb30BaHueM (otorpaduii).

#H##Par###OnbITI 110 HAONIONACHUIO TEIJIOBOTO PACIIUPEHHS
rasos.

#H#HPar###OnpITel MO OOHAPYKEHHUIO  JEWCTBUS  CHII
MOJIEKYJISIPHOTO IIPUTSKEHUS

JABWKEHUE U

B3AMMO/JIEMCTBUE TEJI

3.1

Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
JBWKECHUE

3.2

###Par###Cropoctb. CpelHsAsT CKOPOCTh TIPH HEPABHOMEPHOM
IBIKeHUH. Pacuér myTu U BpeMEeHH JIBH>KCHHS

33

SIBnenue uHepuuu. 3aKOH MHepUUH. B3auMonelicTBue Ten Kak
IIpUYMHA U3MEHEHUS! CKOPOCTH JABMKEHUS Tell. Macca kak Mepa
WHEPTHOCTH TEJa

3.4

###Par###l [morHOoCT,  BemectBa. CBSA3p  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BEMA BelIecTBa

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. I3mepeHue cuiibl ¢ TOMOIIBIO
JTUHAMOMeETpa

3.7

#H##HPar###SIBnenue TAroTeHNUA U cuiia TsokecTH. Cuiia TSKEeCTH
Ha Jpyrux miaHerax. Bec tena. HeBecomocTh

3.8

Cuna tpenusa. TpeHHne CKONbXEHUSI U TpeHue Mokos. Tpenue B
IPUPOJIE U TEXHUKE

3.9

#H##Par###CnoxxeHue cuil, HaAIMpaBJICHHBIX MO OAHOW MPAMOM.
PaBHOelicTBYIOIIIAS CHIT

3.10

[TpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKka B
KUAKOCTH, MOJIENIU 3JIEKTPUUECKOr0 aBTOMOOMIISA M TaK Jaiee).
Omnpenenenue cpeaHel CKOPOCTH CKOJbXEHHs Opycka WiId
iapvKa Mo HAKJIOHHOW IUIOocKocTH. OmnpeneneHue MIOTHOCTH
TBEpAOTO Tena. ONbIThl, JAEMOHCTPUPYIOLUIUME 3aBUCUMOCTh
pacTsbkeHus (nedopMaii) NpyKUHBL OT MPHIOKEHHOW CHUITBL
OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI  TPEHMS
CKOJIbXKEHHUsI OT Beca Tejla U XapaKTepa CONPUKACAIOIINXCA
ITOBEPXHOCTEN

3.11

®dusznyeckue SBICHUS B npupoaec: MNpUMEPbI ABUKCHHA C
pa3IMYHbIMU CKOPOCTSAMU B )KMBOM W HEXUBOM mpupoac,
JIENCTBUE CHUJIBI TPEHUMA B IIPUPOJAC U TCXHUKE

3.12

Texaudeckue YCTpOﬁCTBaZ AAHAMOMCTP, MO ATIHUITHUKA

JIABJIEHUE TBEPIBIX TEJL, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne TBEpmoro Tena. CrnocoObl  yMEHBIIEHUS U




YBCIMYCHUA OABJICHUA

4.2

JlaBnenne rasza. 3aBUCHUMOCTH JIaBIIEHUS raza oOT o00BEMa,
TeEMIIEPATyPhI

4.3

Hepeﬂaqa JaBJICHHUA TBépI[BIMI/I TCJIaMU, ) KUJKOCTAMHU U Ira3daMu.
3akon Ilackans. [IneBMaTHdyecKue MaIIUHBI

4.4

3aBUCHUMOCTD JaBIICHUS AKHUJKOCTH oT TJTyOUHBI.
I'mopocratnyeckuir  mapagokc.  CooOmiaromecss  COCYIBI.
I'mapaBnuyueckre MeXaHU3MBI

4.5

Atmocdepa 3emmm u armocdepHoe naBieHue. [IpuumHBI
CYIIECTBOBAHUSI  BO3AYIIHOW  obOomouku  3emum.  OmbiT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABJIEHUS OT
BBICOTEI HaJl YPOBHEM MOPA

4.6

WNsmepenune  atmocdepHoro  maieHus. [lpubopsr s
U3MEPEHHS aTMOC(EPHOTO JTaBICHUS

4.7

JlelicTBrE KHMIKOCTM W Ta3a Ha MOTPYKEHHOE B HUX TEJNO.
BrrTankusaromias (apxuMenoBa) cuiia. 3aKoH Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnemoBanne 3aBUCHMOCTH Beca Tejla B BoJe OT 00BEéMa
MOTPYKEHHOM B JKUAKOCTH dacTu Tena. OmnpeneseHue
BBITAJIKUBAIOIIEHA CHUJIbI, JEMCTBYIONIEH Ha TEJIO, MOTPYKEHHOE
B JKUAKOCTb. [[poBepKka HE3aBUCUMOCTH BHITAIIKABAIOIIEH CUJIBI,
JEUCTBYIONIEH Ha TEJNO B JKUAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTb  BBITAIKWBAIOWIECH CHUJIBI,
JIEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BEMA MOTPYKEHHOU B
JKHJIKOCTh YacTH Tella HW OT IUIOTHOCTH  SKHJKOCTH.
KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOJKH U
OIpEICIICHUE €€ TPY30T0IbEMHOCTH

4.10

duzndeckue SBICHHUSI B npupoaec: BIUAHUC aTMOC(l)epHOl"O
JIaBJIICHUS Ha KUBOU OpraHusmMm, IJIaBaHHuC pBI6

4.11

Texuuueckue yCTpoOiicTBa: cooOmaronecs COCY/IbI,
YCTPOMCTBO BOJIOTPOBOJIA, THAPABIMUECKUN MPECcC, MAaHOMETD,
OGapoMeTp, BBICOTOMED, MOPIITHEBOM HACOC, aPEOMETP

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanunueckas paboTa

5.2 MexaHudeckas MOIITHOCTh

53 [IpocThie MexaHW3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTb.
' [IpaBuiio paBHOBECHS pblyara

5.4 [IpumeHeHne npaBuiIa paBHOBECHSI phluara K 010Ky

55 «3omoToe mpaBuio» MexaHWKU. KodaduiueHT mone3Horo

JIENCTBUS MEXaHHU3MOB. HpOCTBIC MCXaHHU3Mbl B 6LITy n




TEXHUKE
5.6 [ToreHuunanpHas sHEPTUM TeJa, MOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
53 [lonnass MexaHuveckass »dHEprus. 3aKOH HW3MEHEHUS U
' COXpaHEHUs MEXaHWYECKON IHEPTUn
[IpakTnueckue pabOThI:
###Par###Onpeneneaue  paboTbl  CUJIBL  TPEHHUS  IIPH
5.9 paBHOMEpHOM  JBW)KCHHMH  Tella [0  TOPU3OHTAIBHOU
' noBepxHocTu. lccnenoBanue ycioBHil paBHOBECHS phluara.
N3amepenne KIIJ HaknoHHOW muiockocTu. M3ydeHwe 3akoHa
COXpaHEHUs MEXaHWYECKON IHEPTUN
5.10 ®dusndecKue SBJICHUS B IPUPO/JIC: PhIUAr B TEJIe YEIOBEKa
Texnuueckue YCTpOMCTBA: ppryar, IO IBM>KHBIM 51
5.11 HETMOJBUKHBIM  OJIOKM, HAKJIOHHAsA IJIOCKOCTh, IIPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTbI COAEPKAHUS
pasgena  3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOU TEOPHH
6.1 CTpoeHMs BemlectBa. Macca u pasmepsl MoJieKyd. OIBITHI,
' MOATBEPKIAOLINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Mopenn TBEPAOro, >KHUIKOTO M Ta3000pa3HOro COCTOSHHIA
' BenlectBa. Kpucrannuyeckue u amop@Hbie Tena
6.3 OObscHEeHHE CBOWCTB Ta3oB, KHUAKOCTEH W TBEPABIX TeN Ha
' OCHOBE TOJIOKEHHUI MOJIEKYJIIPHOKMHETHYECKON TeOpuun
6.4 CMmauuBaHue U KallWUISIPHBIE SIBJICHUS
6 6.5 TermnoBoe pacliupeHue U CKaTue
6.6 Temnepatypa. CBsA3b TeMIEPATypbl CO CKOPOCTBIO TEIIOBOTO
' JBUKEHUSI YaCTHUIL
6.7 Buytpennss oueprus. CrnocoObl HW3MEHEHHs BHYTPEHHEH
' SHEPTUU: TeIUIonepeaaya U COBepIIeHne paboThI
6.3 Buabsl  Temmomnepepauu: — TEIJIONPOBOAHOCTb,  KOHBEKIUS,
U3JIy4eHHE
6.9 KonuuecTBo TemnoTel. Y ienbHask TEMI0EMKOCTh BEIIECTBA
6.10 TeriooOMeH U TEIJIOBOE paBHOBEcHE. YPAaBHEHHE TEIIOBOTO
' Oananca




6.11

[InaBnenue # OTBep/IEBaHHE KPUCTAUIMUECKHX BEIIECTB.
VYnenrHad TeruioTa IUIaBiIeHU

6.12

[MapooOpazoBanne u koHaeHcanus. Vcmapenuwe. Kurmenue.
VY nenbHas TEII0Ta napooOpa3zoBaHMUAL. 3aBUCHUMOCTH
TEMIICPATYpPbl KUIICHUA OT aTMOC(l)CpHOI‘O JaBJICHUA

6.13

BiaxxHocTh BO311yXa

6.14

3Hepr1/151 TOINJIMBA. yZIGJII)HaFI TCIJIOTA CropaHus

6.15

[punnunsr pabotsel TemoBbix asurarerneid KIIJ rteruoBoro
asurarens. TemoBple JBHTATENM M 3alUTa OKPYKAIOLIEH
Cpesl

6.16

3aKOH COXpaHEHUs W TMPEeBpAlIeHUS HSHEPrUM B TEIUIOBBIX
npoueccax

6.17

[IpakTnueckue pabOTHI:

#H#H#Par####OnbITBL 10 OOHAapyXKEHUIO  JEHCTBUS  CHJI
MOJIEKYJSIPHOTO TPUTSKECHHUS.

#H##Par###OnbITEl IO BBIPAIIMBAHUIO KPHCTAJUIOB MOBAapEHHOU
COJIM WJIU caxapa.

#H#H#Par####OnbITBl 10 HAONIONEHUIO TEIJIOBOTO PaCIIUPEHHS
ra3oB, )KUJAKOCTEW U TBEPABIX TEI.

###Par###0npeneneare  naBleHWsT BO3AyXa B OajuioHe
HIPHULIA.

#HHPar###OnbITl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJICHUS
BO3/IyXa OT €ro 00béMa 1 HarpeBaHUsI UIIN OXJIaKICHHS.
#H##Par###] [poBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI
cTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMIepaTyphl.

###Par###HabOmonenne u3MeHeHNUs] BHYTPEHHEH YHEPruu Teja
B pe3yJIbTaTe TEILIONEpeaun U PaOOThI BHEIITHUX CHII.
###HPar###ccnenoBanue SIBIICHUS TeImIoo0MeHa npu
CMEIIIMBAHUM XOJOJHON U ropsueid BOJIbI.
#H##Par###Onpenenene KOJMYECTBA TEIUIOTHI, IMOJIYYEHHOTO
BOJIOW TMpHU TEIJIOOOMEHE C HarpeTbiM METALIHYECKUM
HWJIAHAPOM.

#H##Par###Onpenenenne yaenabHON TEIIOEMKOCTH BEILIECTBA.
#H##Par###lIccnenoBanne mpoiecca UCTapeHusl.
#H##Par###OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.
#H##Par###Onpenenenne yaenbHOM TEIIOTH IIJIaBICHUS JIbJA.

6.18

dusnyeckue SBICHUS B npupoac: MOBEPXHOCTHOC HATAKCHUC U
KalmUJUIAPpHBIC SBJIICHUA B IMPUPOAC, KPHUCTAJJIBI B IIPHUPOACL,
N3JIYUCHUC COJ'IHI_Ia, 3aMCP3aHUC BOI[OéMOB, MOPCKHC 6pI/I3LI;
O6pa3OBaHI/Ie POCHI, TYMaHa, NHEA, CHETA.

6.19

Texuuueckue yCTpoOiiCcTBa: KalWJUISIPBL, pUMeEpbI
MCIIOJIb30BAaHUSl KPUCTAJJIOB, JKUJIKOCTHBII TEPMOMETp, JAATUUK




TEMIIEpaTypbl,  TEPMOC, CHCTEMa  OTOIUICHUSA  JIOMOB,
TUTPOMETPBI, TCHUXPOMETp, TMapoBas TypOMHA, JIBUTATEINb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. J[Ba poja 3JeKTpUUYECKUX 3apsI0B
B3aumopnelictBue  3apspkeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSL 3apsSHKEHHBIX TEJI OT
BEJIMYMHBI 3aPSII0B U PACCTOSIHUS MEXKIY TEIIAMH )
Dnekrpuyeckoe mose. Hanpsmk€HHOCTh 3JIEKTPUUYECKOTO TOJIS.
7.3 [MpuHnun  cymepro3uIuu  DIEKTpUYECKUX  Tosied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn JNEKTPUYECKUX 3apsI0B. DneMeHTapHbIN
7.4 anekrpudeckuii 3apsa. Crpoenune aroma. [IpoBogHuku u
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTrO 3apsiia
76 DIIEeKTpUYECKAN TOK. VYcenosus CyILECTBOBAHUS
' AIEKTPUIECKOTO TOKA. VICTOYHUKHU TTOCTOSIHHOTO TOKa
77 JleficTBUSI  DIEKTPUYECKOTO TOKa (TETUIOBOE, XHUMHUYECKOE,
' MAarHUTHOE). DJIEKTPHUECKHUI TOK B )KUAKOCTSIX U ra3ax
7.8 OnekTpuyeckas uenb. Cuiia Toka. IIEKTPUIECKOE HANPSHKEHUE
79 ConpoTuBieHWE TPOBOJHUKA. YIEIbHOE CONPOTHUBIICHUE
' BEIlleCTBA
7.10 3akon OMa Jyis yyacTKa e
7.11 [TocnenoBarenbHOE U MapaJUIEIbHOE COCIMHEHUE TPOBOIHUKOB
712 PaGota ¥ MOIIHOCTBH DIMEKTPUUECKOTrO Toka. 3akoH JDkoyms —
' Jlenua
713 DNeKTpUUYeCKre LEMU U MOTPEOUTENU ANEKTPUIECKON dHEeprun
' B ObITy. KopoTkoe 3aMbikaHue
714 [locrossHHble ~ MarHuTBHL.  B3aumonelcTBUE  MOCTOSIHHBIX
' MarduTOB
715 MarnutHoe nosie. MarauuTHoe noJie 3eMiid U €ro 3HauyeHue s
' KHU3HU Ha 3emiie
716 OnbiT Opcrega. MarHutHoe TOJIE 3JIEKTPUYECKOTO  TOKA.
' [IpuMeHeHue 3IeKTPOMarHiTOB B TEXHUKE
JeiicTBue MarHuTHOTO TMOJs HA TMPOBOJHHUK C TOKOM.
717 DNeKTpoABUTraTeNb  IMOCTOSHHOTO  Toka.  Vcmonb3oBaHue
' JJIEKTPOJIBUTATENIel B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCHOpTE
718 Onbitel @apazess. SIBneHue HNEKTPOMArHUTHONM WHIYKIIMH.
' IMpasuiio Jlenia
7.19 OnekrporeHepatop. CrnocoObl TOXYYEHHS] DIIEKTPUYECKOU




DHEPruM. DJIEKTPOCTAHLMM HAa BO30OHOBIISIEMBIX HCTOYHMKAX
SHEPIUuu

7.20

[IpakTuyeckue paboOTHI:

OnBITH IO HAOIIOJCHUIO AJIEKTPU3AIMU TNl MHAYKIUEH U TIpH
COIIPUKOCHOBEHUHU.

HccnenoBanue neMCTBUS IEKTPUUYECKOTO MOJISL HA POBOJIHUKH
U JINDJIEKTPUKH.

COopka u mpoBepKa padOThI AIEKTPUICCKON IIEMH TTOCTOSTHHOTO
TOKA.

H3mepenue u perynmupoBaHue CUJIbI TOKA.

N3mepenue u perynmpoBaHue HaMIPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO 4Yepe3
pEe3UCTOp, OT COMPOTHUBIICHHS PE3UCTOPAa W HAMPSKEHUS Ha
pe3ucrope.

ONBITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH AJIEKTPUUECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, TUIOMIATH
TOTIEPEYHOT0 CEUEHHUs U MaTepuaa.

[Iposepka TpaBuia CIIOKEHUS HaIpsHKEHUN npu
MOCJIEI0OBATEIbHOM COEIMHEHUH JBYX pe3uctopoB. I[IpoBepka
nmpaBWjia Uil CHJIBI TOKa TPH TMapauIeIbHOM COEAMHEHUHN
pesuctopoB. OmpezneneHue padbOThl ANEKTPUUYECKOTO TOKa,
uaymero — 4yepe3  pesucrop.  OmnpeneneHue  MOLIHOCTH
JJEKTPUYECKOTO  TOKAa,  BBIACISIEMOM  Ha  pPE3UCTOpeE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI  TOKA, HAYIIETO 4Yepes
JaMIMOYKy, OT HampsbkeHuss Ha Hed. Omnpepenenue KIIJI
HarpeBaTens. MccnepoBaHue MAarHUTHOTO — B3aMMOJICHCTBHS
NOCTOSIHHBIX ~ MAarHuToB.  M3ydeHHMe  MarHUTHOrO  MOJIS
MOCTOSIHHBIX MAarHUTOB MpPHU UX OOBEAWHEHUU U Pa3/ICICHUM.
HccnenoBanue NeHCTBUSA 3JEKTPUUYECKOTO TOKA HA MAarHUTHYIO
cTpesiky. OnbIThl, JAEMOHCTPUPYIOLIHWE 3aBUCHUMOCTb CHJIBI
B3aUMOJCHCTBUSA KATYIIKH C TOKOM U MarHuUTa OT CUJIbl TOKa U
HalpaBJ€HUsT TOKa B  Karymke. I3ydenwe neicTBus
MarHUTHOTO MOJIs1 Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzydyeHue pabotel anekrponBuratens. Msamepenme  KIIJ]
3JIEKTPOJIBUTATENbHON YCTaHOBKH. OMNBITHI MO HUCCIIEIOBAHUIO
ABJICHUSI  JJCKTPOMArHUTHOM  MHAYKLUMU:  HCCIEAOBaHUE
M3MEHEHUI 3HAUYEHHUSI U HAIIPABJICHUS] HHIYKIIMOHHOTO TOKa

7.21

®dusznyeckue SBJICHUSA B npupoae: SJICKTPUYCCKUC SBJICHHUS B
aTMOC(I)Cpe, QJICKTPUYCCTBO JKUBBIX OPraHU3MOB, MArHuTHOC
ITOJIC 3eMJ'II/I, npeﬁ(p IOJIFOCOB, POJIb MATrHUTHOTO IIOJIA JJISA
JKHM3HH Ha 3eMJ'Ie, MOJIIPHOC CUAHUC

7.22

Texauueckue YCTpOﬁCTBaZ 9JICKTPOCKOII, aMIIepMETp,
BOJIbLTMECTP, PCOCTAT, CUETUYHK BHeKTqueCKOﬁ OHEpPruu,




DIIEKTPOOCBETUTEIILHBIE pudOpHI, HarpeBarejbHbIE
AIEKTPOTPUOOPHI (mpumepsl), EKTPUIECKUE
IPEIOXPAHUTENH, 3JIEKTPOMAarHur, AJIEKTPO/IBUraTelb
IIOCTOSIHHOTO TOKA, FEHEPATOP MOCTOSHHOTO TOKa

9 KITIACC
Kon
Konx snementa [IpoBepsieMble 3IIEMEHTHI COIEpKaHUs
pasnena
MEXAHUYECKHUE SABJIEHUA

8.1 Mexanudeckoe JaBwKeHue. MarepuanpHas Touka. Cucrema
OTCUéTa

8.2 OTHOCUTEHHOCTh MEXaHUYECKOTO JIBIXKCHUSI

8.3 PaBHOMEpPHOE IPAMONIMHENHOE IBUKEHNE
###Part####HepaBHOMepHOE MIPSIMOJIMHENHOE JBUKEHUE.

8.4 CpenHsis U1 MTHOBEHHasi CKOPOCTh Tejla MPU HEPABHOMEPHOM
JBKEHUH

8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKECHUE

8.6 ###Par###CBo00 1O maneuue. OnelTe! [ anmnes
#H##Par###PaBHOMEpHOE NBUKEHUE MO OKpYKHOCTH. [lepuon u

8.7 yactota oOpamenus. JluHeliHas ©  yrjoBas CKOPOCTH.
LleHTpOoCTpEMHUTENIBHOE YCKOPEHUE

8.8 [TepBbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8 8.10 Tpetnii 3akoH HeroTOoHa

8.11 H#H##Par###] [pyHUIUI Cyneprno3uiuu CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

2 13 #H##Par###Cuna TpeHus: cuila TPEHUsT CKOJIbKEHHUsA, Ccuia
TPEHUsI NTOKOs1, APYTUe BUIbI TPEHUS

2 14 #H##Par###Cuna TSHKECTM M 3aKOH BCEMHUPHOIO TATOTEHMS.
YckopeHnue cBOOOIHOTO MaJACHUS

215 JBuwxenne mmaner Bokpyr Connma. IlepBas kocMuueckas
ckopocTh. HeBeCOMOCTb 1 neperpy3ku

8.16 PaBHOBecue MaTtepuaabHOM TOUKH. AGCOTIOTHO TBEPAOE TEJIO

217 ###PartH##PaBHOoBecHe TBEPAOrO Tejla € 3aKPEIIEHHOM OCBIO
BpanieHusi. MomeHT cuiibl. LleHTp Tskectn

8.18 Nmnynsc Tena. U3menenne nMirynsca. IMnynsce cumsl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 ###HPar###PeakTUBHOEC OBIDKEHUE




8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun TsbKecTH, ynpyroctd, TpeHus. CBs3b SHEpruu u
paboThI

8.23

HOTGHLII/IaHBHaSI 3HepFI/I$I TCJIa, IIOAHATOIO Hal HOBerHOCTBIO
3emun

8.24

[ToreHnmanpHas SHEPIUs CKATON NIPYKUHBI

8.25

#H#Part###Kunetnueckas sHeprusa. TeopemMa O KMHETHYECKOU
SHEPIUu

8.26

###H#Par####3aKoH COXpaHEHUS! MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOTHI:

Ornpenenenue CcpelHed CKOPOCTH CKOJBXKEHUs Opycka WIn
JBUKEHHS] LIapUKa MO HAKJIOHHOM IuiockocTH. OmnpeneneHue
YCKOpEHUs Tela TMpU PAaBHOYCKOPEHHOM JBW)XEHHU 10
HAaKJIOHHOM IUIOCKOCTH.

UccnenoBanue  3aBUCMMOCTH  IyTH  OT  BpPEMEHU IIpH
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HauyalbHON CKOPOCTH.
[IpoBepka rumoTespl: €ciu MpU PaBHOYCKOPEHHOM JABMXKEHUU
0e3 HavyalbHOM CKOPOCTH MYTH OTHOCATCS KakK pPsii HEUETHBIX
yHhcesl, TO  COOTBETCTBYIOIIME  IMPOMEKYTKH  BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI
HOpMalibHOTO fAaBieHus. OnpezneneHue ko3dduuueHta TpeHus
CKOJIbXKEHUS. Omnpenenenue KECTKOCTH HPY>KUHBI.
Omnpenenenue pabOThl CHJIBI TPEHHUS IPU PABHOMEPHOM
JBWDKEHUM  Tela [0  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue paboOThl CHIIBI YIPYrOCTH NPHU MOABEME Ipy3a C
UCIIO0JIb30BAHUEM HEHOIBMXKHOTO U TIOJBHKHOTO OJIOKOB

8.28

dusznyeckue sABJICHUA B npupoac: IMpUIWMBBI W  OTJIUBEI,
JABHXKCHUC IIJIAHCT ConHeuHoM CHUCTEMBI, pCAKTHUBHOC IBUXKCHUC
JKUBBIX OPraHu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, AATYHUKH II0JIOKCHH,
pacCToOsIHUA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHMA 11 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIE XapaKTCPUCTUKHU

o1 KOJIEOaHUH: TepHO/, YacTOTa, aMIUIUTY/1a
9.2 MareMaTnyeckuii ¥ TPYXKUHHBIM MadATHUKHU. lIpeBpainenue
' SHEpPIruU Mpu KoJIeOaTeIbHOM BH)KEHUH
9.3 3aryxaromue kKoynebanus. BoiHyx/1eHHbIe KoneOanus. PezoHanc
Mexannueckue BoaHbl.  (CBOWMCTBAa MEXaHMYECKHX  BOJIH.
0.4 [IpononpHbIE U NIONIEpEYHbIE BOJIHBL. [JIMHA BOJIHBI U CKOPOCTH

e€ pacmpocTpaHeHus. MexaHuueckue BOJHBI B TBEPJIOM TeIe,
CECMHUYECKHE BOJIHBI




9.5

3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3BYyKa

9.6

Wndpa3Byk u ynpTpa3zByk

9.7

[IpakTuyeckue pabOTHI:

OmnpeneneHne 9acTOThI U IEPHOAa KOJICOAHU MAaTeMAaTHIECKOTO
MasITHHKA.

OmnpeneneHre 4YacTOThl M TEPHOAA KOJEOAHWH NPYKHHHOTO
MasiITHUKA

UccnenoBanue 3aBHCUMOCTH nepuoa KOJIeOaHU
IOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. MccnemnoBaHue
3aBHCHMOCTH TIEpHOJa KOJIEOaHWH TPYKUHHOTO MasTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Tepuojaa KoJieOaHuM
rpy3a, TMOJBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH
npyXuHbl. MI3Mepenne yckopeHus CBOOOTHOTO TaIeHHS

9.8

dusnyeckre SABICHHUSI B prupoac: BOCIIpHUATHEC  3BYKOB
KUBOTHBIMH, 3EMIICTPSACCHUC, celicMHUYecKue BOJIHBI, IITyHaMH,
9X0

9.9

TexHuyeckne ycTpoucTBa: 3X0JIOT, HCHOJIb30BAHUE YIbTPAa3ByKa
B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE TT1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTPOMaFHI/ITHOC TI0JIC. BHCKTpOMaFHI/ITHI)IC BOJIHBI.

101 CBoOJiCTBA AJIIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana >MeKTPOMAarHUTHBIX BOJIH

103 DJleKTpoMarHuTHas npupoja ceera. Ckopocth cBeta. BosiHOBBIE
' CBOIiCTBa CBETA

10 [TpakTrueckue pabOTHI:
10.4 N3yueHne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO
MOOMJIBHOTO TeleoHa

10.5 Ousnyeckue SBICHUS B MpHUpoOje: OUOJOTHYECKOE [EeHCTBUE
' BUJUMOTO, YABTPa(pHUOIETOBOTO U PEHTT€HOBCKOTO U3Ty4eHUN

10.6 TexHudyeckne ycTpOWCTBA: MCIOJIB30BAHUE AIEKTPOMArHUTHBIX
' BOJIH U1 COTOBOH CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBast monens cBera. lcTouHMKM cBETa

11.2 [IpsimonuHeliHOE pacpoCTpaHEHHE CBETA

11.3 Otpaxenue cseta. [Inockoe 3epkano. 3aKkoH OTpaKeHUs CBETa

11 114 [Ipenomnenne cBera. 3akoH mnpenomieHus csera. [losHoe
BHYTPEHHEE OTPAKEHUE CBETA

11.5 JInnza. Xop j1ydeii B IMH3E

11.6 Ontuueckas cuctema (oroanmapara, MUKpOCKOIIA U TEJIECKOTIa

117 I'maz  kak  onTuyeckas  cucrema.  bau3opykoctb

AaJIbHO30PKOCTh




11.8

Paznoxenne Oenoro cera B cnekTp. Ombitel HpioToHA.
Cnoxenue CIICKTpAaJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa

11.9

[IpakTuyeckue paboOTHI:

##H#Part##llccnenoBanue  3aBUCHMOCTH  yIjla  OTPAKEHUS
CBETOBOTIO JIy4a OT yIJIa NaJcHHUs.

###Par###113ydenne XxapakTepucTUK M300paKeHHs TpeaMeTa B
IUIOCKOM 3€pKaJie.

##H#Part##llccienoBanne  3aBUCHMOCTM  yIjla  NPEJIOMIICHUS
CBETOBOIO Jyd4a OT Yyrja NaJcHUS Ha TPaHULE «BO3LYX —
CTEKIIO».

###Par###]lonydyeHrne n300pa’keHU ¢ IOMOIIbIO coOMparoen
JIVH3BL.

###Par###OnpeneneHne GOKyCHOTO PacCTOSTHUS M ONTUYECKOU
CHUJIBI COOMPAIOIIEH JINH3HI.

H#H#H#Par###OMNbBITH IO Pa3JI0KEHUIO OEJI0ro CBETa B CIEKTP.
#H#Par###0OnbITEl IO BOCIPUATHIO LIBETA NPEAMETOB NPU HX
HaOJI0JIEHUH Yepe3 1IBETOBbIE (PUIIBTPHI

11.10

®dusznueckue sBieHusd B npupoje: 3armenus Connua u JIyHsl,
IBETa TeJ, ONTHYECKHE sBIICHHUs B aTmocdepe (1BeT HeOa,

pedpakums, paayra, MUPaxK)

11.11

TexHudeckne YyCTpPOWMCTBA: OYKH, TEpHCKom, (oroamnmapar,
OTNITUYECKUE CBETOBO/IbI

12

KBAHTOBGIE SBJEHUA

12.1

Onbitel Pezepdopna m mmanerapHas monenb aroma. Mojenb
aroma bopa

12.2

Hcnyckanune W morjomieHue cBera aToMoM. KBaHTHI.
JIuHeityaThie CIEKTPbI

12.3

PagnoaxktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus

12.4

Crpoenue atroMHoro sigpa. HykinoHHas Mojielib aTOMHOTO sjipa.
HN30TOmEI

12.5

PannoaxTtuBHbie peBpamieHus. [lepro momypacmaga aTOMHBIX
sep

12.6

H)IepHBIe PCaKIuu. 3aKOHEBI COXpPaHCHHUA  3apsAa0BOTO U
MaCCOBOI'O YHCCII

12.7

9Hepr1/151 CBA3H aTOMHBIX AJCP. CBs13b Macchl U OHECPruun

12.8

Peakuuu cunresa u nenenus anep. Mcrounnku sHeprun ColiHIa
U 3BE3

12.9

Snepnas sHepreTuka. JleMcTBHE paJMOAKTUBHBIX U3JIyYEHUN Ha
JKUBBIE OPTraHU3MbI

12.10

[IpakTuyeckue paboOTHI:
HabnroeHue CrijionIHbIX U IMHEHYaThIX CIIEKTPOB U3ITy4EHUSI.
HccnenoBanne TpEeKoB: M3MEPEHHE DHEPIMM  YaCTHUIBINO




TOPMO3HOMY TyTH (110 poTOTpadusim).
W3mepenune paanoakTHBHOTO GoHA

dusnueckue SIBJICHUS B HPUPOAE: €CTECTBEHHBIN

211 panuMoaKkTUBHBIM (OH, KOCMUYECKHE JIy4H, pPaIHOaKTUBHOE

' U3JIy4CHHE NPUPOAHBIX MHUHEPAIOB, NCHUCTBHE PaJIMOAKTUBHBIX
W3JIy4CHHUI Ha OPraHU3M YeJIOBEKa

212 TexHu4eckue YCTpPOMCTBA: CHEKTPOCKON, WHIMBHUAYaJIbHBINA

JIO3UMETp, KaMmepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[Nonnmanue ponn Gu3uku B HAy4HOU KapTWHE MHUPA; cHOPMUPOBAHHOCTH
0a30BBIX MPEACTABIECHUI O 3aKOHOMEpPHOW CBS3M M MO3HABAEMOCTHU
SBJIGHUM  TPUPOJBl, O  POJIM  OKCIepUMEHTa B  (usuke, o0
cucteMooOpasyromed poiau (U3UKH B Pa3BUTHU €CTECTBEHHBIX HaVK,
TEXHUKH U TEXHOJIOTHH, 00 3BOJIONUU (U3NYECKMX 3HAHUH U HUX POJU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHMHE MHUpPA, O BKJIAJE POCCHUCKHX U
3apyOCKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPY’KaIOILIEr0 MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUS O BHJAX MarepuH (BEIIECTBO U M0J€), O JABMKEHHUU KaK criocode
CYLIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOpUU CTPOEHUs
BEIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHUH NPUPOJBI (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3JIN4aTh SIBICHUS
[0 ONHMCAaHUI MX XapaKTEpHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (U3NYECKOE SIBICHUE, YMEHHME pacllo3HaBaTh
IPOSIBJICHUE M3YYEHHBIX (U3NYECKUX SBJICHUM B OKPYKAIOIIEM MHUPE,
BBIJIEIISISI UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBaMH TIOHSITHITHOTO armapara U CHMBOJHUYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAHHUE HX IJId PCIICHUA y‘IG6HBIX 3aaa4; YMCHHC
XapaKTepu3oBaThb CBOMCTBA TECII, (bHSI/I‘leCKI/Ie SABJICHUA W IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIe N OMIIMPUYICCKHUE 3aKOHBI

VYMeHnne OIMCHIBAaTh HN3YUYCHHEBIC CBOMCTBa Tel H (bl/ISI/ILICCKI/IC SIBJICHHUA,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/IC BCJIIMYHUHBI

Brnanenue ocHOBaMU METOZ0OB Hay4YHOTO IHO3HAHMS C Y4ETOM COOJIIOIECHUS
npaBui 0€30MacHOro Tpyaa: HabnoJeHne U3NUYECKUX SIBICHUNA:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY W3
JAHHOTO Halbopa 000pylOBaHMS 10 MHCTPYKLMH, OMMCHIBATh XOJ| OIBITA U
3aIUCBIBATh €TO PE3YNIbTaThl, (POPMYINPOBATH BHIBOJIBI;

NPOBEIEHUE NPSAMBIX M KOCBEHHBIX H3MEpPEHUH (U3MYECKHX BEIHYUH:
yMEHUE  IUIAaHUpPOBAaTh  H3MEPEHHUs,  CaMOCTOSTENIbHO  coOMpaTrh
HKCIEPUMEHTANbHYIO YCTAaHOBKY [0 HMHCTPYKLHMH, BBIYHUCISATH 3HAUEHUE
BEJIMYMHBI U aHAJIM3UPOBATH IMOJyYEHHBIE PE3YIBTATHI C YUETOM 3alaHHOU
HOTPEIIHOCTH PE3YIBTATOB U3MEPEHUN;

IIPOBEJIEHUE HECJIOKHBIX AKCIEPUMEHTAIBHBIX HCCIIeI0BaHMIA;
CaMOCTOSITEJIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY M MPOBOJUTH
UCCIIEIOBAaHUE II0 MHCTPYKLIMH, MPEACTABIATH MOJIYYEHHBIE 3aBHCHUMOCTH




¢u3nYecKux BEIMYMH B BHJE TaObmul © TpaduKOB, YUUTHIBATH
IIOIPEIIHOCTH, JIe]1aTh BBIBOJBI 110 pe3y/bTaTaM UCCIEA0BaHUS

[lonnmManme XapakTepHBIX CBOWCTB (DM3MYECKUX MOJeNel (MaTepuaibHas
TOUKa, aOCOJIOTHO TBEPAOE TEJO, MOJENIU CTPOCHUS ra3oB, JKUAKOCTEH U
TBEPABIX TeJ, IJaHETapHas MOJENb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO
s7ipa) 1 yMEHUE IPUMEHATD UX JUIsl 00bSACHEHUS (PU3MUECKUX MPOLIECCOB

YMmenne o0bACHATh (PU3NYECKHE TPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIE U
B KOHTCKCTC CI/ITyaIII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTepa, B
qaCTHOCTH, BBISIBJISATH IMPUYIUHHO-CJICACTBCHHBLIC CBsA3U u CTPOUTH
O0OBSICHEHHE C OMOpPOM Ha M3YUYECHHBIE CBOWCTBA (PU3MUYECKHUX SIBJICHHM,
(bu3MYecKue 3aK0HBI, 3aKOHOMEPHOCTH M MOJIETH

YMmenue pemars pacu€THble 3a/1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCIIONIb3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKHE BEIMYMHBI, B YaCTHOCTH,
3aMMCchIBaTh KPaTKOE YCIOBUE 3aJayd, BBISABIATH HEIOCTAIOLIUE JaHHbIE,
BBIOMpaTh 3aKOHBI W (POpPMyNbI, HEOOXOMWMBIE JUIsi €€ PpeIIeHus,
WCIOJIb30BaTh CIIPaBOYHBIE JlaHHBIE, MPOBOJUTH Pacu€Thl M OILIEHUBATH
PEATUCTUYHOCTh MOJYYEHHOI0 3HAYeHUS (PU3MUECKON BEIWYMHBI, YMEHUE
OTIPENeNsATh Pa3MEPHOCTh (PU3UYECKOW BEJIMYMHBI, TIOJYYCHHOUW TMpHU
pELIeHUH 3a/1a4un

YMeHue xapakTepu30BaTh MPUHLMIIBI JEHCTBUS TEXHUUYECKUX YCTPOUCTB, B
TOM 4YHCJIe OBITOBBIX MHPUOOPOB, M TPOMBIIUICHHBIX TEXHOJIOTHYECKHX
MIPOLIECCOB MO UX OMHCAHMIO, UCIIOJIb3YSl 3HAHUSA O CBOMCTBAX (PU3MUECKHUX
SIBJICHUH ¥ HE0O0X0IuMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH

10

YMeHue HUCMop30BaTh 3HAHKUS O (U3MYSCKUX SIBJICHUSAX B IOBCEIHEBHOU
KU3HU I oOecredeHusi Oe30MacHOCTH NPH OOpAIleHHH C OBITOBBIMH
npuOOpaMu M TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHUS 3JI0POBBS H
COOJIIOZICHUST HOPM DKOJIOTHYECKOTO IOBEACHHS B OKpYXKaloIIeH cpeje;
NOHMMAaHHE HEOOXOJUMOCTH TPUMEHEHHUS JOCTH)KCHHHA (PH3UKH U
TEXHOJIOTUH JUISl pallHOHAILHOTO MPUPOIOIIOIE30BaAHUS

11

OnbIT moMcka, MpeoOpa3oBaHMs M HpPEACTaBICHUs  HMH(OpMAIUU
¢u3nyeckoro - colepXkaHus C  MCIOJb30BAaHMEM  HMH(OPMAIOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIHMH; yMEHHE OLEHHBAaTh JOCTOBEPHOCTb
HOJy4eHHOM  uHQoOpManmuMuM Ha OCHOBE HUMEIOLIUXCS 3HAHUH WU
JIOTIOJIHUTEbHBIX HMCTOYHHUKOB; YMEHHE MCIOJIb30BaTh IPHU BBIMOJIHEHUH
y4yeOHBIX 3aJaHUil  HAY4YHO-TIONMYJSIPHYIO  JIUTEpaTypy  (U3MYECKOro
COJZIepKaHus, CIIPaBOYHbIE MaTEpHabl, pecypchl ceTu MHTEpHET; BilajcHNe
0a30BbIMHM HaBbIKAaMM INpeoOpa3zoBaHMs WH(GOpPMALUU U3 OJHOM 3HAKOBOM
CHUCTEMBl B JPYIyl0; yYMEHHE CO37aBaTh COOCTBEHHbIE IUCbMEHHBIE U
YCTHBIE COOOLIEHNS Ha OCHOBE MH(OPMAIIH U3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
1O ®U3UKE

Koxa
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

MEXAHUWYECKUE SABJIEHUA

1.1

Mexannueckoe BrkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
JBAKECHHUS

1.2

PaBHOMepHOEe u HepaBHOMepHOe nBwkeHue. CpeaHsas ckopocTe. Dopmyna s
BBIYMCIICHUS CPETHEN CKOPOCTH:

S

V==

t

1.3

PaBHOMEpHOE IPAMONIMHENHOE JBUKEHNE. 3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHHU
B Cllydyae paBHOMEPHOT'O IPSIMOJIMHEWHOTO IBUKEHUS:
xX(t) = xg + vyt

x(1)




I'paduxn  3aBHCHMOCTH OT BpEeMEHH Ui MPOEKIUH CKOPOCTH, IPOEKIUHU

NEepEMEIICHMA, ITYTH, KOOPAWHATLI ITPU PaABHOMCPHOM pr[MOJ'II/IHCI\/'IHOM JABUXKCHUN

1.4

3aBUCUMOCTH Tella OT

prIMOJ'[I/IHCI\/JIHOFO JABMOKCHUA:

KOOPJMHATHI BPEMEHH B CIy4ae pPaBHOYCKOPEHHOIO

t2

x(t) = xo + Vo, t + ay *7

x(1)




Ve(t) = vo, +ay xt




a,(t) = const

Uyz = Vg2 = 2a,Sy




2a

@opMyIbl I MPOEKINH MEPEMENIEHNs, TPOESKIMU CKOPOCTH U MPOEKIUU YCKOPEHUS
IIPY PAaBHOYCKOPEHHOM IPSMOJIMHEWHOM JBUKEHHU:

tz
Sx(®) = v, xt+ay *7




I'paduku 3aBUCUMOCTH OT BpEMEHHU JJIsl MPOEKIMH YCKOPEHUS, MPOEKIUH CKOPOCTH,
MPOEKIMHU TEpPEMENICHNs, KOOPIMHAThl MPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBUKEHUHI

CBobGognoe mazneHue. PopMylbl, OIMUCHIBAIOIIME CBOOOJHOE TAaJCHHWE Teja II0
BEpTUKAIN (IBIDKCHHE TeJla BHHU3 WJIM BBEPX OTHOCUTEIBHO TMOBEPXHOCTH 3EMIIH).

1.5 I'padyiku 3aBUCHUMOCTH OT BPEMEHH ISl POEKIIMHA YCKOPEHUS, IPOSKIIMH CKOPOCTH U
KOOPAMHATHI ITPU CBOOOTHOM MaJICHUH TeJia 10 BEPTUKAIH
CKopocTh paBHOMEPHOTO JIBIKCHHSI TeJla TI0 OKpYKHOCTH. HarnpaBiieHue ckopocTH.
dopmMmyna s BBIUYMCIACHUS CKOPOCTH Yepe3 paguyC OKPYKHOCTH M TIEPHO/I
oOpareHus:
_ 2nR
VeI
v
1.6 | =




2R

HenTpocTpemurensHoe yckopenue. HampaBieHue e HTpOCTPEMUTENBHOTO YCKOPEHHUS.
dopmyra JIsi BBIYUCICHUS] YCKOPEHUS:

(DOpMy.]'Ia, CBA3bIBAarOMIaA NMEprUoOa U 4aCTOTY 06paH_[eHI/I$IZ

1
VET




Macca. IInotHocts Bemecta. @opmysna sl BBIYUCICHUS TUIOTHOCTH

m

P=7

17 |y

1.8 | Cwa — BekTopHas pusndeckas BenuunHa. CI0KEHHE CHIT

1.9 | SIBnenue unepuuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

F=m=xa

1.10




ConanpaBiIeHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbI, JEUCTBYIOLIEH Ha TENIO

Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa:

- -

Fp i =—-F 4

2—

2—

TpeHHe IIOKOA W TPCHUEC CKOJIbXKCHHA. CDopMyna UL BBIYHUCIICHUA MOAYJIA CHIIBL
TPCHUA CKOJIbXKCHUA!

Fp=uxN

1.12

TP




Hedbopmarnus tena. Ynpyrue u Heynpyrue negopmannn. 3aKoH ynpyrou aedopmariu
(3axoHn I'yka):

F =kxAl

1.13 | —

Al

BcemupHoe TsaroteHue. 3aK0OH BCEMUPHOTO TATOTEHUS:

mpm;

F:G* RZ

1.14




Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
d)opMyna JJI1 BBIYUCIICHUA CUJIBI TSIDKECTHU B6HI/131/I HOBerHOCTI/I 3eMJ'II/IZ

F=mg

mg

JBmxenue nmanetr Bokpyr Comuua. [lepBasi kocMuueckas ckopocth. HeBecomMocTh u
Meperpy3Ku

1.15

I/IMHy.]'IBC TEJIa — BEKTOPHAas (bH?)H‘ICCKa?I BCJINMYHMHA.

- -

p=mx*v




Nmnynec cuctemsl Tein. 3MeHnenne nmnysbca. IMITyJIbC CHITBI

1.16

3aKkoH COXpaHCHUWA UMITYJIbCa IJId SaMKHYTOfI CUCTEMBI TCII.

- - -

p = my * V1 + my * v, = const




const

PeaktuBHOE nBMXKEHUE

Mexanudeckast pabota. @opmyra sl BEIYUCICHHS paOOThI CHJIBI:
A =Fsx*cosa

cosa

Mexaandeckas MOIIIHOCTB:

1.17 N =

RS




1.18

Kunernueckas u NMOTCHIMAJIbHASA SHCPIUA. CDOpMYJIa JJIs1 BBIYUCIICHUA KHHETHYECKOM

SHEPTUH:
p muv?
L
k
2
my

TeopeMa 0 KHHETHYECKOM OHCPI'uu. CDopMyna JUIS. BBIYMCICHUS MOTEHIMAIbLHOMU
QHCPI'uM TCjia, IIOAHATOIO

HaJ 3eMuIén:
E, = mgh




mgh

Mexanudeckast SHEPIHUs:
E=Ey +E,

E

E
k

1.19

+

E
p
3aKOH COXpaHEHUs] MeXaHW4YeCKoi sHeprun. @opmMyra AJis 3aKOHA COXPAaHEHUS
MEXaHUYECKOM PHEPTUU B OTCYTCTBUE CHII TpeHUs: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPrUU NPU HAJTUUUK CUIIbI TPEHUS
[IpocThie MexaHU3MBIL. «30J0TOE IPABUIIO» MEXAHUKHU.
Poruar. MoMeHT cuIIbL:

M = Fl

M

Fli

1.20
VYcnoBue paBHOBECHUS pbluara:
Ml + Mz +...= 0

M

1




IoaBMKHBINA U HENOABUKHEIN OJIOKH.
KITI mpocThIX MEXaHU3MOB,

_ AI'IOJIe3HaH
T’ =

AaanaquHaﬁ

A

3aTpadycHHast

A

I10JIC3HAst




1.21

JlaBiienue TBEPIOTO TEIA.

@opmyia Ui BBIYUCIICHUS JABJICHUS TBEPIOTO Tena:

F
P=7%

p

S

F

JlaBnenue raza. ATMmocdhepHOe TaBIICHHE.
l'unpocraTtuyeckoe AaBlieHUE BHYTPH KUIKOCTH.
®dopmyna TSl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:

P = pgh + Parm

aT™M

1.22

3axoH [lackans. 'mapaBaudeckuii npecc

1.23

3akoH Apxumena. @opmyna Uisl ONPENETICHNs] BHITAIKMBAIOLIEH CHJIbI, IEHCTBYIOLEH
Ha TEeJI0, IOTPYXEHHOE B KUAKOCTD WM Ias:

FApK = ng




Apk

pgvV

VYcnosue nnaBanus Tea. IlmaBanne CyJ0B U BO3YXOILJIAaBAHUEC

Mexanudeckue KoJjiebaHusl. AMIUTMTYA, TIEPUOJ U 4YacToTa Kosebanuil. Dopmyra,
CBSI3BIBAIOIAs YACTOTY U MEPUOJI KOJIeOaHM:

1
VET

v
1.24
T
1
125 Martematuueckuii ¥ NOpPYKUHHBIM  MasTHUKU. lIpeBpamienune sHepruMm Ipu
' KoJ1e0aTeabHOM JIBUKEHUU
1.26 | 3aryxaromue kojebanus. BoiHyxaeHHble koaebanus. Pezonanc
Mexannueckue BoHbI. 1IpoonpHble 1 onepeyHsbie BOIHBL. J[JIMHA BOJIHBI U CKOPOCTH
pacnpoCTpaHEHUs BOJIHBI:
A=vT
1.27

vT




1.28

3Byk. I'pomkocTh M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOIH BOJIHBI Ha I'PAHULE JIBYX
cpea. Undpas3Byk u ynbTpa3Byk

1.29

Ipakmuyeckue pabomul

N3mepenue cpeqHeit TUIOTHOCTH BEIIECTBA; APXUMEOBOM CHJIBL; JKECTKOCTH MPYKUHBL
Kod(QpHUIHEeHTa TPEHHUS CKOIBKEHHSI; paOOTHI CHIIBI TPEHHUS, CUJIBI YIPYTOCTH; CPEeIHEH
CKOPOCTH JIBW)KCHHS OpyCKa [0 HAKIOHHOW IUIOCKOCTH; YCKOpEHHUs Opycka Ipu
JNBIDKCHUM TI0 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M TepHoja  KoJeOaHui
MaTEMaTUYCCKOTO MAasATHUKA; YaCTOThI U II€pHUoaa KoJIeOaHUHI IMPY>KXUHHOTI'O MasATHHKA,
MOMEHTa CHJIbI, JEUCTBYIOIIETO Ha pbI¥ar; pabOThl CHJIBI YIPYTOCTH TPH MOIBEME
rpy3a ¢ IMOMOIIBIO HETIOBMKHOTO OJIOKA; pa0OTHI CHIIBI YIIPYTOCTH MPH TIOIBEME Tpy3a
C TIOMOIIIBIO MOJBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CHIIBI OT 00bE€Ma MOTPYKEHHON YaCTH Tela
1 OT INIOTHOCTH KHUJKOCTH, HE3aBHUCHUMOCTHU BI)ITaJ'IKI/IBaIOHIeﬁ CHJIbI OT MacCChl T€Jia,
CUJIBI TPECHUA CKOJIBXKCHUSA OT CHUJIBI HOPMAJIBHOI'O AABJICHUA U OT poJaa MOBCPXHOCTH,
CWJIBI YIPYrOCTH, BO3HHUKAIOIIEH B MPYXHHE, OT CTENEHU NAedopMallid HPYKUHBI;
yCKOpeHusi OpycKa OT yria HaKJIOHa HaNpaBJISIONICH; Mepruoaa (4acTOThl) KOJIeOaHU
HUTAHOTO MajdTHHUKA OT JJIMHBI HUTHU, ICpHUOaA KOJIeOaHn IMPY>)KUHHOI'O0 MasATHUKA OT
Macchl Tpy3a W JKECTKOCTH TIPYKUHBI; HCCICIOBAaHWE HE3aBUCUMOCTH TIEpHOA
KoJieOaHUN HUTSHOTO MasTHUKAa OT Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS
phIuara

1.30

Qu3suueckue Aei1eHUs 8 npupode: MPUMEPHl IBMXKEHUS C Pa3IUYHBIMH CKOPOCTSMHU B
YKUBOU M HEXKUBOU MpUpPOJie, NEHCTBUE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE, IPUIUBBI U
OTNIUBBI, JBHWXKeHHe IiaHeT COJIHEYHOW CHUCTEMbl, PEaKTHBHOE IBUKEHHE >KUBBIX
OpraHU3MOB, PbIYaru B TeJIe YeJOBeKa, BIHMSHUE aTMOC(EpPHOro TaBIEHHS Ha >KUBOM
OpraHu3M, IUIaBaHUE pbl0, BOCIPUSTHE 3BYKOB JKUBOTHBIMHU, 3€MIIETPSICEHHE,
ceiicMruYecKre BOJIHBI, IIyHAMH, 9XO0

1.31

Texnuueckue ycmpoticmea: CIUJOMETp, JAaTYUKU TOJIOKEHUS, pPACCTOSHUS U
YCKOpEHUS, IMHAMOMETD, MOALIUITHUKY, PAKEThI, pblyar, MOIBUKHBIA U HEMOIBUKHBIH
OJI0KM, HaKJIOHHASI TUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY, COOOIIAIONMINECS COCYIbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABINUYECKUN TPECC, MAHOMETP, 0apOMETp, BHICOTOMED,
MOPILIHEBOM HACOC, APEOMETP, IXOJIOT, UCIIOJIb30BAHUE YIbTPa3ByKa B ObITY U TEXHHKE

TEIIVIOBBIE ABJIEHWA

2.1

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOCHHS BeEIIeCTBa.
Mopaenu  TBEPHOTO, KHUIAKOTO M Tra3000pa3HOr0  COCTOSSHMM  BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

2.2

JIBm>keHue dvacTull BemiecTBa. CBSi3b CKOPOCTH JBM)KEHHUS YAaCTHUI[ C TEMIIepaTypoi.
BbpoynoBckoe nBuxenue, muddysus

2.3

CMauuBaHue U KalMWJIJISIPHBIC ABJICHUA

24

TenmoBoe pacinpeHUuC 1 C:KaTue

2.5

TennoBoe paBHOBeCHE

2.6

BHYTpeHHHH OHEpTrus. Pabora u TCIUIONCpCaada KakK CII0COOBI M3MEHCHUS BHYTpCHHCﬁ




SHEPruu

2.7 Buabl Tenonepenaun: TemIONPOBOIHOCTb, KOHBEKIIUS, U3ITy4CHUE
HarpeBanue n oxnaxaenue ten. KoamuecTBo TemioTel. Y AenbHas TEIIOEMKOCTD:
Q =cm(t; —t;)
cm(t
2
2.8
t
1
3aK0H COXpaHEHUs YHEPTUU B TEIUIOBBIX MpOIleccax. Y paBHEHHUE TEIIOBOTO OallaHca:
Ql + Qz + e = 0
1
+
2.9




Hcnapenne u konaeHcanus. Vi3MeHeHne BHYTPEHHEH SHEPIUM B IIPOLIECCE UCTIApPEHUS
1 KoHJleHcanuu. Kunenue sxuakocTu. Y aenbpHasi TeIioTa napooopa3oBaHus:

Q

L==
m

L
2.10
m
o
2.11 | BrnaxHOCTb BO31IyXa
[InaBnenue u Kpuctau3anus. VM3MeHeHHe BHYTPEHHEH SHEPruM INpH IJIABICHUU U
KpUCTAJUTM3alUK. Y IeTbHAs TEII0Ta TIaBICHUS:
Q
A==
m
A
2.12
m




BuyTrpeHnHss dHeprus cropaHus TOIUIMBA. Y J€NIbHAs TEIUIOTA CrOPaHuUs TOIUIMBA!

q
213
0
2.14 | Tlpunanumnsl padots! TemioBbix apurareneid. KIT/[ TermoBoro neurarens
Ipaxmuueckue pabomoi
N3mepenue yaenpbHON TEMIOEMKOCTH METAJUIMYECKOTO IIMIIMHIpA; KOJIMYECTBa
TEIJIOTHI, MOJYYCHHOTO BOJIOW KOMHATHOW TeMIepaTypbl (PMKCHUPOBAHHOW MacChl, B
5 15| KOTOpYyio omymeH HArpeThli IWIMHAP; KOJWYECTBA TEIUIOTHI, OTJAAHHOTO HArpeThiM
' UWIMHAPOM, TIOCTIE OMYCKaHMsS €r0 B BOJY KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIHHOM
BJIQYKHOCTHU BO3/yXa; YAEJIbHON TEIUIOTHI IJIaBlieHUs Jbaa. VccienoBanue U3MeHEHHs
TEMIEPAaTypbl BOJBI MpPH PA3IMYHBIX YCIOBMSIX; SBIEHUS TEIJIOOOMEHAa MpH
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOJbI; Mpoliecca UCIapeHUs
Qu3suueckue a61eHUs 8 NpUpode: TIOBEPXHOCTHOE HATSHXKEHUE U KAWIJUIISPHBIC SBICHUS
2.16 | B mpupone, KpucTtauibl B mpupoie, uziiydeHue CoJiHLA, 3aMep3aHHe BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera
Texuuueckue ycmpoticmea: KalWUIAPbl, TPUMEPHl HCIOJIb30BaHUS KPHUCTAJUIOB,
2.17 | KUAKOCTHBII TEPMOMETp, AATYUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, JBUTaTEIb BHYTPEHHETO CrOpaHHs
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 | DOnekrpusanus Tein. [J[Ba BUAa 3JE€KTPUUYECKUX 3apSAI0B
3.2 | BsaumopgeiicTBue 3apsKeHHBIX Tel. 3akoH KynoHa
3.3 | 3akoH coXpaHEHUs IEKTPUUECKOTO0 3apsaa
34 Onektpuyeckoe  moje.  Hampsok€HHOCTh — anekTpuueckoro  mosist.  [lpunimn
' CYIEPIO3UINH YIEKTPUUECKUX MOJICH (Ha Ka4eCTBEHHOM YPOBHE)
3.5 | Hocurenum »snexTpudeckux 3apsaoB. JIeHCTBME  DJIEKTPUYECKOTOo  MOJS  Ha




aneKTpudeckue 3aps/ipl. [[pOBOJHUKN U IUANEKTPUKH

IlocTosHHBIN anexTpuueckuil TOK. [leiictBus snexTpuueckoro Toka. Cuna Toka.
Hanpsixenue.

=1
t
1
t
q
3.6
A
U==-
q
U
q
A
QHCKTpI/I‘leCKOG COIIPOTHUBJICHUC. yI[eJ'IBHOC QJICKTPUYICCKOC COIIPOTHUBJIICHUC:
pl
3.7 R===

S




pl

3akoH OMa JUIs y9acTKa IEKTPUIECKOMN LEeMu:

381 p

HOCJ‘IC,Z[OBaTeJ'ILHoe COCAMHCHUC IIPOBOAHUKOB!
11 = 12

3.9




U:U1+U2

HapaJ'IJ'IeJ'IBHoe COCOUHCHUC IMPOBOAHWKOB PaBHOI'O COHpOTI/IBHeHI/Iﬂ:
Ul = UZ




1=11+12




CMelaHHbIC COCAUHCHMS ITPOBOJHUKOB

PaboTa 1 MOIITHOCTH 3JIEKTPUYECKOTO TOKA.

A=Ult
A
Ult
3.10 |,
P=Ul
P
Ul
3akoH Jlxoyns — Jlenna:
Q =I?Rt
3.11
1
2
Rt
312 OnbiT DOpcrena. MarHuTHOE MoJie NPSAMOTO MPOBOJHUKA ¢ TOKOM. JIMHMU MarHUTHOM
' WHYKITA
3.13 | MarauTHOE M0JIe TOCTOSHHOrO MarunTa. B3anmMoneiicTBre MOCTOSIHHBIX MATHUTOB
3.14 | JleiicTBHE MarHUTHOIO MOJIA Ha MPOBOJIHUK C TOKOM
3.15 | Onmnbrtel @apazes. SBnenHue anekTpoMariutHol nHAykuuu. [Ipasumno Jlenua
Ilpakxmuueckue pabomol
N3mepeHune 37eKTpUUecKOro COMPOTHUBIICHUS PE3UCTOPA; MOIIHOCTU 3IEKTPUUYECKOTO
TOKa; pabOTHI DIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHITBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 | nammouka), OT HaMpPsDKEHUS Ha KOHIIAX MPOBOJAHMKA; 3aBUCUMOCTH COMPOTHBIICHUS OT

JJIMHBI IMPpOBOAHUKA, riomaau €ro MOMEPEUYHOTO CCUCHUA U  YACIBHOI'O
COIIPOTUBJICHMUAL.

HpOBepKa npaBujia JId OSJCKTPHUYCCKOI'O HAIPsSKCHHUA TIpHU IOCICAOBATCIIBHOM
COCAMHCHUN TMPOBOJAHUKOB; TIIpaBujia I CHJIBI S3JICKTPUYCCKOTO TOKa IIpU




NapajuieIbHOM COE€AMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 6 npupode. DIEKTPUUYECKHE SBJICHUS B  aTMocdepe,

3.17 | SNEeKTPUYECTBO KMBBIX OPTraHU3MOB, MATHUTHOE TOJIE 3eMJIH, Apei( MOIIOCOB, POJIb
MAarHUTHOTO TOJISI JI7Is )KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETpP, PEOCTaT, CUETUHK
318 ANEKTPUYECKON  DHEPruM, dJIEKTPOOCBETHTENIbHBIE MPUOOpHI, HarpeBaTelbHbIC
' AMEKTPONPUOOPHI  (IPUMEPBI), DIICKTPUYCCKHE MPEAOXPAHUTEIIN, DIICKTPOMArHUT,
AJIEKTPOJIBUTATEINb TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 | DOnexkrpomarHuTHble BoJHBIL. [lIKkana 3eKTpOMarHuTHBIX BOJIH
3.20 | JlyueBas moznenb cBeTa. [IpsimonHeiiHOe pacripocTpaHeHre CBeTa
3.21 | 3axon oTpaxeHus ceta. [Imockoe 3epkano
3.22 | Ilpenomienue cBera. 3aKOH MPEIOMIICHHS CBETA
3.23 | Mucnepcus cBeta
304 JIunza. Xon nydeit B nmuH3e. DOKYCHOE pacCTOSTHUE JUMH3bL. ONTHYECKas: CUjla JIMH3bL:
' D=1/F
3.25 | [I'ma3 kak ontuyeckas cucrema. OnTudeckue mpruoopbl
Ipakxmuueckue pabomoi
###Par###113MepeHre onTUYECKO cuiibl coduparomiel JTMH3bI; POKYCHOTO PacCTOSIHUS
cobuparomei JIMH3BI (M0 CBOWCTBY PaBEHCTBA Pa3MEpPOB MpeAMETa U H300paKECHHS,
3.0 | KOTAA MPEIMET PACTIONOKEH B JIBOMHOM (oKyce), ToKa3aTels IPEeJIOMIICHUS CTEKIIa.

' ###Par###lccnenoBanne  CBOWCTBAa M300pa)KeHUs, TMOJIYYCHHOTO C  ITOMOIIBIO
coOuparomiel JIMH3bI; U3MEHEHHs] (DOKYCHOTO PAcCCTOSIHHMSI ABYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH yIJla MpPEJIOMJIEHHUS CBETOBOTO JIydya OT YIjla MaJeHHUS Ha TpaHULe
«BO3/1yX — CTEKIIO»

37 Qusuueckue senenus 6 npupooe: 3atmenuss Connua u JlyHbl, 1BeTa TeJ, ONTUYECKUE

' sIBJICHUA B aTMocdepe (uBeT Heba, pedpakiius, paayra, MUPax)

3.28 | Texuuueckue ycmpoticmea: 04Ky, IEPUCKOT, (poToanmapar, ONTUYECKUE CBETOBOIbI

4 KBAHTOBBLIE SIBJIEHU A

4.1 | PanuoakTuBHOCTH. Anb(da-, 6eTa-, raMma-u3nydenus. Peakiuu ansda-u 6era-pacnaga

4.2 | OmnbiTel Pe3epdopna no paccesnuro anbga-vyactul. [lnanerapuas moaens atoma

4.3 CoctaB atoMHOTrO0 sigpa. M30Tombl

4.4 | llepuon moyypacmnaaa aTOMHBIX sIEp

4.5 | SlnepHble peakiuu. 3aKOHBI COXPaHEHUs 3apSAI0BOIO U MACCOBOTO YHCET
Qu3zuueckue s61eHUs 8 Npupooe: eCTeCTBEHHBIM paJMOaKTUBHBIN (POH, KOCMHUYECKHE

4.6 | nyuu, paJlMOaKTUBHOE M3JIy4YE€HHE MPUPOTHBIX MUHEPAIOB, IEHCTBUE PAaTUOAKTUBHBIX
M3ITy4YeHU Ha OpraHu3M YeloBeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAWBHIYaTbHBIM JTO3UMETP, Kamepa

BI/IJ'ILCOHa, AACPpHAd SHCPreTuKa
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