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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHOM MPOTPaMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHON padoyell mporpaMMbl BOCIIUTAHUS
u Konneniuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl MO (U3UMKE HANPABIEHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpPOCOB OOYyYarolIuXcs, CTpeMsIlUXcs K Oosee riayOoKomy
OCBOCHUIO (M3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUYHOU
rpaMOTHOCTH oOydyaromuxcs. B mnporpamme mno (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00y4YeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma o ¢u3uke ycTaHaBIMBAET pacnpeeieHre yueOHoro Marepuaia
1o rogam o0y4yeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKAHUSA U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yUarOIINXCS.

[Iporpamma 1o ¢usmke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJbKY (HU3MYEeCKne 3aKOHBI J€KAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MM,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PuU3MUecKoro oOpa3oBaHHUS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcs.

N3yuenune Qusukn Ha yrIyOJIEHHOM YypOBHE TMPEIONIaraeT YBEPEHHOE
BIIQJICHUE CJIEAYIOIIMMH KOMIETEHTHOCTAMH, XApaKTEPU3YIOIIMMHU €CTECTBEHHO-
Hay4YHYIO IPAMOTHOCTb:

HAYYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BaHUS;

UHTEPIPETUPOBATh JIaHHBbIE M HWCIIOJIb30BaTh HAay4YHbIE JOKA3aTEJIbCTBA IS
MOJTyYEHHUSI BHIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®Dusukay B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pean3yrOUUX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPAMMBbI, YTBEPKIAEHHON  penieHueM
Konnerun Munucrepctsa npocsemienus Poccuiickoit denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [TIK-4BH).

Henu u3zydyeHust GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEeca W CTPEMJICHHS OOydYalolUXCs K HAyYHOMY H3yYEHHUIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHA M (HOPMUPOBAHHE
MCCJIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBICHUSIM;

(dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTpOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dopMupoBaHuE YMEHUH TPUMEHATh (UIMYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA ISl OOBSICHEHHS OKPYKAIOIIUX SBICHUI;

dopMupoBaHue TMpEACTaBICHUN O ponu (U3UKU [ Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU W TEXHOJIOTHIA;,

pa3BuUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3HMKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYSHHUIO B 3TOM HarpaBJICHUH,

GopMupoBaHUE TOTOBHOCTH K JallbHEHIIEeMYy W3y4eHHIO (QU3UKA Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduiield oO0ydeHHs Ha
YPOBHE CpeAHETro 00111ero 00pa3oBaHusl.

JlocTI)KeHHEe 3TUX LieJiedl mporpaMMbl IO (U3MKE HAa YPOBHE OCHOBHOT'O
o01iero oopa3oBaHusl 00eCIEUNBAETCS PEIICHUEM CIIEAYIOIUX 3a/1ay:

nproOpeTeHne 3HaHUN O AUCKPETHOM CTPOEHUM BEILECTBA, MEXaHUUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (PU3NUECKHUE SBJICHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHUs PACUETHBIX U KaUeCTBEHHBIX 3aja4, TPeOYyIOmux
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENeH, BKIOYas TBOPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOJaTh SBICHUS U HU3MEPATH
(u3nyeckre BETWUYMHBI, BBIBUTATh THIIOTE3bl U MpejiaraTh SKCIIEPUMEHTAIbHBIE
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATHh U MPOBOJUTH OMNBITHI, SKCIEPUMEHTAJIbHbIE
WCCIIEIOBaHMSI, aHATM3UPOBATh MOJIyUEHHbIE JJaHHBIE U JIe71aTh BBIBOJIBI,

OCBOCHHE NPUEMOB paboThl ¢ WHMOpMaNKel (U3NIECKOTo COMep KaHMs,
BKJItOYasi UH()OPMALIUIO O COBPEMEHHBIX TOCTHKEHUSIX (QU3NKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO €O cepaMu MpodheccrnoHaTbHON AeITeIbHOCTH, CBSI3aHHBIMU C
(Gu3NKON, W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha OCTHXCHHSIX
bu3nYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE OCHOBHOIO
oOmrero o6pazoBanusi otBoautcs 340 udaco: B 7 kinacce — 102 yaca (3 vaca B
Henemo), B 8 kimacce — 102 gaca (3 ygaca B Heaenro), B 9 kimacce — 136 ygacos (4
gaca B HEJICITIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

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

dusnka — Hayka O mnpupoje. SBieHUss TPUPOILI (PIEMEHTHI COAEPIKaHUS,
BKJTIOYAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKHE,
TEIUIOBBIE, JICKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuyuHbl. PasmepHocTh. EnuMHUILIBI (U3MYECKUX BETUYMH.
N3mepenue Qusnueckux BenuuuH. OTajoHbl. Duszmyeckue npubdopsl. I[lena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyAoBaHUMEeM. MexayHapoaHas cuctemMa eauHull. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak ¢wusuka wu Jpyrue ecTeCTBEHHbIE HAyKH H3Yy4aloT TPHUPOIY.
EcrecTBeHHO-HayuHBI METOJ TO3HAHUS: HAOIIOJCHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOroaeMoro siBiaeHus. Onucanue Gu3nuecKkux sIBJICHUN ¢ TTOMOITBI0 MOJICIICH.

Jemoncmpayuu.

MexaHuyeckue, TEIUIOBBIE, JJICKTPUUYECKHE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUSI.

Oduznyeckue NpuOOpPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IeICHUS IIKAJIbl U3MEPUTETHLHOTO MpUOopa.

N3mepenne pacCTOSSHUN.

N3mepenue miomanu u 00bEMa. MeTo 1 ajgeTKH.

HN3mepeHne BpeMeHuU.

N3mepenune 00bEMa )KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wuccaenoOBaHUS IO MPOBEPKE THUIOTE3bl: NAIBHOCTH IOJETA
[IapuKa, myrneHHOr0 TOPU30HTAIIBHO, TEM OOJIbIIe, YeM OOJIBIIE BBICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkenne 4actui] BemiecTBa. CBs3b CKOPOCTU JIBHXKEHUSI 4YaCTUI[ C
Temrieparypoii. bpoyHoBckoe nBmwxkenue. Juddysus. BzammonmeicTBrue wacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtamindeckux) Teia. B3auMOCBSI3b MEXy CBOWCTBaAMHU BEIIECTB B Pa3HbIX



arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysun.

HaGmonenue sineHuit, 00BACHIIONUXCS MPUTSHKEHUEM WM OTTAIKMBAaHUEM
YaCTHUIl BELIECTBA.

Jlabopamopnuie padomut u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PSI0B (C UcToyib30BaHueM (GoTorpaduii).

OnbIThI 0 HAOIOICHUIO TEIIJIOBOTO PACHTUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.

Paznen 3. /IBu:keHHe U B3aUMOIECTBHE TeJl.

Mexannueckoe nBuxenue. Ilyte u mnepemenienue. PaBHOMepHOE W
HepaBHOMepHOe JaBukeHue. CBOOOHOE TajeHUE KaKk MpUMEP HEPaBHOMEPHOTO
nBrokeHus Tten. CxopocTh. CpelHsisi CKOPOCTh NMPU HEPABHOMEPHOM JABUKCHUMU.
Pacuér nmyty v BpeMeHU JABUKEHUS.

I'paduku 3aBucMMOCTEl BEJIWMYWH, ONMUCHIBAIOIMMX JBMXeHUe. OOimme
MOHATUS 00 OTHOCUTEIBLHOCTH JBMKEHUSA. CIO0XKEHHE CKOpOCTEH I Ted,
JIBUKYIIUXCS TTApaJIEIbHO.

SBneHne wHepuuu. 3aKOH MHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHNsS CKOPOCTM JBWXEHHUsS Tell. Macca Kak Mepa HMHEPTHOCTH Tejla B
NOCTYyNaTeNbHOM JBHKeHUHU. IlmoTHOCTh BemectBa. CBsI3pb IUIOTHOCTH C
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuila Kak XapakTepucTuka B3aumonaeicTBus teil. Cuiia ynpyrocTd W 3aKOH
['yka. M3mepenure cuibl C TMOMOIIBIO AUHAMOMETpA. SBIIEHUE TATOTEHHUS WU CHUJIA
TsokecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Coxenue
CWJI, HAPABJICHHBIX MO OJAHOM mpsimMoil. PaBHOonelcTByromas cui. Cuia TpeHHs.
TpeHue CKONBXKEHUSI U TPEHUE MOKOs, BA3KOE TpeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHM4ecKoro JIBI>KEHHUS TeTa.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HaGmronenvie siBieHUsT WHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aMMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJil, HallpaBJIE€HHbBIX 110 OJJHOM MPSMOM.

Jlabopamopnuie pabomwvt u onvimel.



OnpeneneHue CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIapuKa B >KUIAKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOUIIS U TaK J1ajiee).

Onpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU IIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsbkeHus (nedopMariui)
MPYKUHBI OT MIPUIIOKEHHOM CHIIBI.

OMNBbITEL, JEMOHCTPUPYIOUINE 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOITUXCS TOBEPXHOCTEH.

Pasnen 4. JlaBinenue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. Cuna gaBiaenusi. CnocoObl yMEHBIICHHS U YBEIUUEHHUS TABICHHUS.
JlaBnenue ra3za. 3aBUCUMOCTH JaBJEHHUsI Tra3a OT O00BEMa W TeMIIEpaTyphl.
[lepenaya naBneHusi TBEPABIMU TEJIaMH, XKUJIKOCTAMHU U razamu. 3akoH [lackans.
[THeBMaTHUECKUE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKUJIKOCTH  OT  TJYOWHBI  TIOTPYXKEHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyapl. [ 'mapaBinueckue
MexXaHu3MbI. Vcnosib30BaHHEe BBICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CcTpoCcTBO BOIOIPOBO/IA.

AtMmocdepa 3emun u atmMocdepHoe naBieHue. [IpuuuHBI CylecTBOBaHUS
BO3AymIHON 00osouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMmochepHOro
naBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 115 U3MepeHus: aTMOC(EPHOTO TaBJICHHUS.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuiia. 3akoH ApxuMmesa. Y clIoBUE€ BOZHUKHOBEHUS BbITAJIKUBAIOIIEH
(apxumenoBoii) cwibl, moarekanue. [InaBanue ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHuUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

['mnpasanyueckuit mpecc.

[IposiBnenue nericTBrst aTMOC(EPHOTO JaBICHUS.

Cudon.

3aBUCUMOCTh BBITAIKMBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON B JKUIKOCTH
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeN: MJIABAHUE WIIU MOTPYKEHHE TE B 3aBUCUMOCTU OT
COOTHOUIEHHUS MIIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnuie padbomot u onvimol.



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

Onpenenenue BBITAUIKMBAIOLIEH CHIIBI, IEUCTBYIOLIEH Ha TEJIO, MOIPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUIIBI, JEUCTBYIOLIEW Ha TEIO B
KUJKOCTU, OT MACChI TeJA.

OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHMOCTHb  BBITAIKMBAIOLIEH  CHIIBI,
JEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA NOTPYKEHHON B KHUJIKOCTh YaCTH
T€Ja U OT IUNIOTHOCTH KUAKOCTH.

KoncTpynpoBaHnue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTb. DHEprusi.

Mexanudeckasi padboTa JUisl CUJI, HAPABJIEHHBIX BIOJb JUHUN IEPEMEILICHHUS.
MomHOCTS.

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue poluara. [IpaBuio
MoMmeHTOB. [IpumeHeHue mnpaBWia paBHOBeCHs pblyara K OJ0Ky. «30I50TO€
npaBmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MbI B OBITY,
TEXHHUKE, )KUBBIX OpraHU3Max.

Mexanuyeckass dHeprus. KuHeTMueckas U IOTEHLMAIbHAsT DHEPIUs.
[IpeBpaleHne 0THOTO BUJIa MEXAHUYECKOW YHEPTUU B IPYyroi. 3aKOH COXpPaHEHHUS
Y [IPEBPALLECHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IprMepsl IPOCTBIX MEXAaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne yCcinoBU paBHOBECHS phlyara.

N3amepenne KIIJI HaKITOHHOM TIIIOCKOCTH.

W3ydenue mpaBuiia pbryara ajsi HOJBUKHOTO U HEMOBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO M HEMTOABHKHOTO OJIOKA.

Onpenenenue pabOTHl CHIIBI YIPYTOCTU MPHU HNOIBEME IPY30B MPHU MMOMOILH
MOABUKHOTO OJIOKA.

N3ydenne 3akoHa COXpaHEHHS] MEXAaHUYECKON SHEPTUH.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KHHETUYECKOM TEOpUM CTPOCHUS
BemecTBa. Macca W pa3mepbl aTOMOB W MOJIeKyd. ONBITEI, MNOATBEPXKAAIOIINAEC
OCHOBHBIE MMOJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKOM TEOPHUH.



Mopenu TBEPIOro, >KHAKOTO M Ta3000pa3HOrO COCTOSHUN BEUIECTBA.
Kpucraminueckue u amopdubie Tena. I'pageH — HOBBII MaTepuan A HOBBIX
TeXHOJIOTUN. TEeXHOJIOTUM TONYyYEHHUs] HUCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEW U TBEPABIX TEJ HAa OCHOBE IOJIOKEHUNU MOJEKYISPHO-
KMHETUYEeCKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHHE, CMAaYMBAHUE, KANWUJISPHbBIC
sABJICHUS. TEIIOBOE pACHIMPEHHUE U CKAaTHE. 3aBUCUMOCTh JABJIICHUS ra3a oOT
o0BéMa, TeMnepaTypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KHWHETUYECKON HHEpruei
TEIUIOBOTO JBMXKEHUA YaCTHULl. TemMnepaTypHbIE IKabI.

Buytpennsis  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEpPruu:
TEeIJIonepeaayda U COBEpIICHUE paboTHI. Bunsr TEIUIoNepeaaun:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyuYeHUE. Buasl Temionepenayn B NpUPOJE U
TexHuke. HeoOpaTuMoCTh TETIOBBIX TPOIIECCOB.

KonmnuecTBo TemioTel. YienbHas TEIUIOEMKOCTh BeEIIecTBa. TeruiooOMeH H
TEIUI0BOE paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHueHnue tersioBoro OanaHca.

[InaBneHue u OTBEpACBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEILIOTA
miaBieHus. [lapooOpa3zoBanue u xkoujeHcanus. Vcnapenue. Kunenue. Y nenbHast
TEIJIOTa  MapooOpa3oBaHUs.  3aBUCUMOCTh  TEMIIEPATyphl  KUINEHUS  OT
atMocepHoro mgaBieHus. HachbllieHHBIH W HEHACHINIEHHBIA Tap. BraxkHoCTh
BO3lyXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunnumner padotel TerioBeiX apurareneit. KIIJ[ TemmoBoro asurarterns.
TennoBele OBHUraTend W 3alllUTa OKpYXarwllell cpenapl. TemnoBble NOTEpH B
TEIJIOCETSIX.

3aKOH COXpaHEHHUsI U MPEBPAILCHUS SHEPrUM B MEXaHMYECKHUX M TEIIOBBIX
npoleccax.

Jemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBUIKECHHUS.

Ha6monenne nuddysun.

HaGmionenne sBICHWI TOBEPXHOCTHOT'O HATSDKCHUS, CMAuWBaHUS W
KalWJUISIPHBIX SIBJICHUN.

HaGmroenne TemioBoro pacumpeHus Te.

W3meHenne naBiieHHWs ra3a MpPU W3MEHEHHH O0bEMa M HATrpEeBAaHWUU WM
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Terionepenayn.

OxutaxkieHre Ipyu COBEPILICHUH PaOOTHI.

Harpesanue npu coBepiiieHHH pabOThl BHEIIHUMU CUJIAMH.

CpaBHEHME TEIUIOEMKOCTEN Pa3JIMYHBIX BEUIECTB.



HaGmonenue kunenus.

HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJICHHH.

Mopenu TennoBbIX JBUTATEIEH.

Jlabopamophule padbomot u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIN caxapa.

N3Mmepenne TteMnepaTypbl MpU TOMOIIM JKHUAKOCTHOIO TEPMOMETpa U
JNaTYrKa TEMIEPATYPHI.

OnbITel 1O HAONIOACHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, XKUIKOCTEH U
TBEPIBIX TEJI.

OmnpeneneHue qaBieHUs BO3yXa B OaJUIOHE HITTPHUILA.

UccnenoBanre 3aBUCMMOCTH JIaBJICHUS BO3JyXa OT €ro oo0béMa #
TEMIIEPATYyPHI.

[IpoBepka rumnoTe3bl JTUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUIECKON TPYyOKE OT TeMIIepaTyphl.

HaGmionenne w3MeHEHUsT BHYTPEHHEW OJHEpPruM Tella B  pe3yJbTare
TETJIoTiepe1au U pabOThl BHEIITHUX CHJI.

UccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMENIMBAHUHM XOJOAHOM U
ropsiueu BOIBI.

Onpenenenue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJION MPH TEIIOOOMEHE
C HarpeThIM METAJUNINYECKUM LUIIUHIPOM.

Ornpenenenne MOITHOCTH TETUIOBBIX MOTEPSH (3akoH HproTOHA-PrxMaHna).

Ornpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

NccnenoBanue npouecca ucnapeHusl.

Ornpenenenne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHONW TEIUIOTHI MUIABIECHUS JIbJA.

Pa3znen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba ponxa snekTpuyeckux 3apsioB. B3aummoneiicTBue
3apsHKeHHBIX Tell. 3akoH Kyrnona.

Onektpuueckoe mnoie. Hanpsok€HHOCTh 3nekTpudeckoro mnods. IlpuHiun
CYNEepHO3ULMHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOIHMKM, HAMAJIEKTPUKA ¢ TOJYNPOBOAHUKHU. 3aKOH
COXpPaHEHHUsI ANEKTPUUECKOrO 3apsaa.

DONEKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIEMCTBHUS SIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUI TOK B MeTaJlIax, KUAKOCTSAX U ra3ax.

Quektpuyeckas 1enb. Cuia Toka. IJIEKTPUUYECKOE HANPSKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONpOTHUBIEHUE MPOBOJHUKA. Y AEITBHOE



CONPOTHUBIICHUE BemiecTBa. 3akoH OMa juis yyactka nenu. [locnenoBaTtenbHoe U
MapajiyieIbHOE COEMHEHNE NMPOBOJHUKOB. DJIC B 1IemM MOCTOSTHHOTO TOKa. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacdé€r mpocThIX 3IEKTPHUECKHX
uenen. HenmnHenHbIe 3J1IEMEHTBI.

PaGota u MOIIHOCTH SJEKTPUYECKOro Toka. 3akoH Jxoyns-Jlenna.
DneKTpuYecKue enu U NOTPEeOUTENH INEKTpUIecKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHble  MarHuThl.  B3auMonencTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HaY€HUe JJIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe mosie  3JeKTpuueckoro Toka. OnbelT  Amnepa.
[IpyuMeHeHne SIEKTPOMArHMTOB B TEXHUKE. J[[eliCTBUE MAarHUTHOrO TMOJd Ha
npoBOAHUK ¢ TokoM. Cuna Amnepa u  omnpeaeieHue €€ HalpaBJICHUS.
DJIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE 3JIJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABiaeHue snekTpomMarHuTHON MHAYKUuU. [IpaBuno JleHna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHUSI AIEKTPUYECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HMCTOYHHUKAX SHEPTUU. DKOJIOTUYCCKUE
POOJIEMBI PHEPTETUKHU. TOTIITMBHBIE AJIEMEHTHI U JICKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa poja 3JIEKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJI.

YCTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKasl MHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

MopaenupoBaHie CHIOBBIX JIMHUM 3JEKTPUYECKOTO TOJII C MOMOIIBIO
OYMa)KHBIX CYJITAHOB.

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHnky NOCTOSSHHOTO TOKA.

JIeCTBUA 3IIEKTPUUYECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

["a30BrIi1 pa3psn.

N3Mepenue cuitbl TOKa aMIepMeTpoM.

N3Mepenne 31eKTpUIeCKOro HANPSIKEHNUS BOJIbTMETPOM.

PeocraTt u MaraszuH conpoTUBIEHUM.

B3anmopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3EICHHUS MTOI0COB MarHuTa.

MoenupoBaHue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnsIT Opcrena.

MarsurtHoe 1oJjie ToKa. DJICKTPOMarHuT.



JlercTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DJIEKTpOJABUraTEb MOCTOSSHHOIO TOKA.

Omnerter @apages.

DIIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnpiTel 1O HAOJIONECHUIO DSJIEKTPU3ALMHU TeJl MPU CONPUKOCHOBEHHH H
MHIYKLUEH.

HccnenoBanue JEUCTBUA  DJIEKTPUYECKOrO IO Ha IPOBOJHUKUA U
TUDJIEKTPUKH.

COopka 1 UCTbITAaHUE AIIEKTPUUECKON LEMU MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIPOTEKAIOLIET0 Yepe3 PE3UCTOP, OT
HaIPSKEHUs Ha PE3UCTOPE U COMPOTUBIICHUS PEZUCTOPA.

OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JJIEKTPUUYECKOTO CONPOTHUBIEHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[AY MONEPEYHOTO0 CEYEHUS U MaTeprara.

Ornpenenenue yielbHOro CONPOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBHWJIa CJOXKEHHMS HANpPSDKEHUNW TPU  IOCIEAOBATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia g CUJIbl TOKAa MpPH MNAPALICIbHOM COEAUHEHUHU
PE3UCTOPOB.

Omnpenenenue 9/1C 1 BHYTpEHHETO CONPOTUBIICHHUS] ICTOYHHUKA TOKA.

[Tposepka nmpaun Kupxroda.

[IpoBepka BeinoJHEHUs 3aKoHa OMa [1J1s1 TTOJTHOM LIeTIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JAMIIbI
HaKJIMBaHUS WIW MOJTYHIPOBOJIHUKOBOTO THOJA).

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO YePE3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACIISIEMON HA PE3UCTOPE.

Onpenenenue KIIJ] narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS TOCTOSIHHBIX MATHUTOB.

N3ydeHre MarHUTHOTO MOJISl TOCTOSHHBIX MarHUTOB MPU UX OOBEIUHEHUH U
pa3IeIICHNM.

HccnenoBanne AeUCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMnBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KATYIIKHU C
TOKOM W MarHuTa OT CHUJIbl U HalpaBJICHUS TOKAa B KATYIIKE U OT HAJIMYMS
(OTCYTCTBUS) CEpPICUHHKA B KATYIIIKE.

N3ydenne neicTBrsl MArHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBuraTebHON yCTAHOBKH.

OneITbl 1O  HCCHEAOBAHUIO  SIBJICHUS DJIEKTPOMArHUTHOW MWHIAYKIUU:
WCCIIEIOBAHUE U3MEHCHUW 3HAYEHHS U HAPABJICHUS MHAYKIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JBmxkeHHe. MartepuanbHas Touka. CrnocoObl OMUCAHUS
MEXaHUYECKOTO JBIKECHUS: TaOMMYHBINA, rpaduueckuil, anHanutuyeckud. Cucrema
oTc4yé€Ta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHble BEIMUMHBI, ONEPALIMU C BEKTOpaMU, IPOEKIIMU BeKTOpa. Paamyc-
BEKTOP MAaTEpUAIBHOM TOYKH, MEPEMEIICHUE Ha IJIOCKOCTH. PaBHOMEpHOE
NpsSIMOJIMHENHOE  JBWXKEHUE. HepaBHOMEpHOE TPSMOJHUHEHHOE JIBUKCHUE.
Cpennsis 1 MTHOBEHHas CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE JBHKEHHE. Y CKOPEHUE
cBoOOoHOTO maaeHus. OnbITh ["anumnes.

I'paduueckas uHTEpHpeTalvs YCKOPEHHS, CKOPOCTH, MPOUJAEHHOTO MYyTH U
nepeMeNIeHUst AJ1sl IPSIMOJIMHENHOTO ABUKECHUS.

JIBi>xkeHue Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBuKeHue 1o OKpYyKHOCTHU. JIMHEHAst CKOPOCTh, YIiloBasi CKOPOCTh, IIEPHUO]T
¥ 4acToTa OOpaIlleHHs NMPYU PaBHOMEPHOM JIBUKEHUHU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHE TIPU JIBUKEHHUH IO OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOMIAs CUIIA.

[Tepsbiii 3akoH Hbtotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMIT Cynepno3uLu CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEeHMsI IOKOS, Ipyrue Buabl TpeHus. Koadduument tpenus.

JIBUKEeHUE TeJ O OKPYKHOCTH MO JEMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnum um nogbpémHas cuna Kpbuia. COBpEMEHHBIE JIETaTEIbHbIE
anrmaparsl, CyJa Ha NOABOAHBIX KpBUIbSAX, AHTHUKPHUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BIDKeHHUE TTOe3/1a HA MAarHUTHOM MOJTYIIIKE.

Cuwia TSKECTM W 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IrpaBUTAlMOHHOIO I1IeHTpa (B ToM uwucie I1aHeT Bokpyr Connna). Ilepsas
KOCMHUYECKast CKOpOCThb. HeBeCOMOCTh U meperpys3ku.

PaBHOBecue marepuaibHOW TOYKUA. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tema. M3menenme wumnynesca. Mmmynec cunel. Yopyroe wu
HEYIpyroe B3aUMOJCHCTBHE. 3aKOHbI HM3MEHEHUSI W COXPAHEHHUS HUMITYJIbCA.
PeaktrBHOE IBHXKEHHUE.

Mexannueckass paboTta ¥ MOUIHOCTh. PaboTa cull TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOJTHIATOTO HaJ
IMOBEPXHOCTHIO 3eMIH. [oTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. TeopeMa O KMHETUYECKOW JHEPrUMU. 3aKOH W3MEHEHHS U COXPaHECHUS
MEXaHUYECKON SHEPTUM.



Jemoncmpayuu.

HaGmioneHne MexaHW4YecKoro JBHXKEHHSI Tella OTHOCUTEIbHO pa3HbIX Tell
OTCYETA.

CpaBHeHue myTed M TPACKTOPUM JIBMXKEHHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenue ckopocTu U YCKOPEHUS MPSIMOJIMHEHHOTO JBUXKECHMUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWXKEHUH OTHOCHUTEIIHHO
KaOuHeTa (HU3UKU.

HaGmonenue paBHOBecHs Tel, CBOOOJHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIMATIBLHBIX CUCTEMAaX KaK MOATBEPKACHUE MPUHIIUIA OTHOCUTEIIBHOCTH.

3aBUCHUMOCTh YCKOPEHHS Tejla OT €r0 MacChl U JICHCTBYIOIIEH Ha HETO CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPESHHOM JBUKCHHH.

[Tepenaya ummynbsca mpu B3auMOJEHCTBUM TE.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHue UMITyJIbca MPU a0COIIOTHO HEYNIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMIyJbca Py YIPyroM B3anMOJIEUCTBUU.

HaGmronenre peakTUBHOTO JABM>KCHHUSI.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHepruu Ipy ABUKEHUU TeJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpyupoBanue TpakTa sl pa3roHa M JaJbHEWIIEro pPaBHOMEPHOIO
JBUKECHHUS IIAPUKA WU TEJIEKKU.

Onpenenenue CpeaHEM CKOPOCTH CKOJIBKEHUS Opycka WIH JIBUKEHUS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yYCKOpeHHUsI Tela IPU PABHOYCKOPEHHOM JBWIKEHHH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBW)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.

[TpoBepka TMMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUN 0€3 HadaabHOM
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YHUCEN, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanne NBWKEHUS Teja, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIbl  TPEHHUSI CKOJBXKEHUS OT  CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue Ko3ppuureHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CUJIbI YIPYTOCTH, BOSHUKAIONIEH B IPYKUHE, OT
CTeneHu JeopMaiu npy>KUHBbI.

Omnpenenenue pabOThl CUIIBI TPEHUSI NIPU PABHOMEPHOM JBUKEHUU TeJa IO
TOPU30HTAILHOM ITOBEPXHOCTH.

Onpenenenne paboTbl CUJIBI  YNPYrOCTH MpU  MOABEME TIpy3a ¢
WCIIOIb30BaHUEM HETIOJIBHYKHOTO U TIOJIBUKHOTO OJIOKOB.

Pasznen 9. Mexanun4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPHO/I,
4yacToTa, aMIUIMTyJa. lapMoHMuYeckue KosieOaHus. 3aTyxarolue KojeOaHus.
Brinyxnensbie konebanus. PezonaHnc.

Marematndyeckuii U TNPY>XKUHHBIA MasATHUKU. lIpeBpaiienue sHepruu npu
KoJIe0aTeIbHOM JBUKCHUH.

Mexannueckue BoOJHBL. [IpogonbHbIE W TONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJH: uHTepdepeniusa u nudpaxius. JJimHa BOTHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKUe BOJHBI B TBEPAOM TeJle, CEICMUYECKUE BOTHBI.

3Byk. PacnpocTpanenne u oTpakeHue 3ByKa. | pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. WMHbpasByk u ynbTpa3Byk. Vcmons3oBaHue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTHUSX.

Jemoncmpayuu.

HaGmionenne koneGaHuii Ten TMOA JNEWCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npoosibHBIX U MTONEPEYHBIX BOJIH (HA MOJEIH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUM pe30HaHC.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Onpenenenue 4acTOThI U Nepruoaa KojaeOaHui NPy>KMHHOTO MasITHUKA.

HccnenoBanne 3aBUCMMOCTH NEPUOJIA KONEOAHUN rpy3a HA HUTU OT JJIMHBI
HUTHU.

HccnenoBanne 3aBUCMMOCTH TIEpHOa KoJeOaHU MPY>KUHHOTO MasiTHUKA OT
MAacCChI Tpy3a.

[TpoBepka HE3aBUCUMOCTH TepuoAa KoJeOaHW Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl Irpy3a.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJIEOAHUI Py KUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHus CBOOOTHOTO TaJICHUS.



Paspnen 10. DiieKTpOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMArHUTHOE  MOJIe.  OJJNEKTPOMAarHuTHele  BOJHbBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJIH. IlIkama »IeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
DIEKTPOMArHUTHBIX BOJIH JUIA COTOBOM CBsA3U. Panmonokanmsa. Kocmuueckas
CBSI3b.

OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
cBeTa: MHTEpPEpEeHIU U TUPPAKIUS.

Jemoncmpayuu.

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

WNnTtepdepenuus u nudpakxius cBera.

Jlabopamopnuie padbomot u onvimot.

N3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBenenue onpITOB 10 HAOJIOIEHUIO UHTEp(epeHInn U Tu(paKIiK CBeTa.

Pa3zpnen 11. CBeToBbBIC IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYECKas ONTUKa. VICTOYHMKHM CBeTa.
[IpsmonuHueliHoe pacnpocTpaHeHue cBeta. 3atMeHuss ConHna wu JIyHBL
Otpaxenue cBera. Ilnmockoe 3epkano. 3akoH oTpaxeHus csera. llocTpoenwue
n300pakeHni, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [1oiHOe oTpakeHue cBerta.
Hcnonp30BaHue MOJHOTO OTPAKEHUS B ONTUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nydyed B JuH3e. Dopmyna TOHKOM JuH3BL llocTpoeHue
n300pakeHud, CHOPMUPOBAHHBIX TOHKOM JHMH30M. OmnTHYeckas cucTema
doToamnmapara, MUKpOCKONa H Teieckoma. [7a3, kKak onTudeckas cucTeMa.
brn3opyKocTh U 1aIBHO30PKOCT.

Paznoxenune Oemoro cBera B crmekTp. Onwitel HeloTona. Cnokenue
CIIEKTpaJIbHBIX IIBETOB. J(Hcnepcus ceera.

Jemoncmpauuu.

[IpsAmMonHEHHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUH B IMJIOCKOM 3€PKaJe.

[Ipenomnenue cBera.

OnTuyecknii CBETOBO/.

Xop nydelt B coOuparolieit JInH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pa>keHUI C TOMOILBIO JTUH3.

[Tpunuun neiictBus gortoamnmnapata, MUKPOCKOIIA U TEJIECKOTA.

Mopens rnasa.



Pa3noxenue 0enoro cera B CHEKTP.

[Tonyyenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophule padomot u onvimot.

NccnenoBanne 3aBUCUMOCTH YIVIA OTPAKEHMS CBETOBOIO Jyda OT yria
MaJICHUsI.

N3yuyenue cBOMCTB N300pakeHus B IIIOCKOM 3epKalie.

HccnenoBanne 3aBUCHMOCTH yTila MPEIOMIIEHUS OT yTria MaJeHUsI CBETOBOTO
Jy4a Ha TPAHHULIE «BO31yX—CTEKIIO».

[Tonyyenune n3o0paxeHuit ¢ TOMOLIBI0 COOUPAIOIIEH JTUH3HI.

Onpenenenne (QOKYCHOTO pacCTOSHUS M ONTHYECKOM CHJIbI coOuparolein
JIVH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOro CBETA B CIIEKTP.

OnbITEI IO BOCHPHUATHIO IIBETA MPEIMETOB MpPU HUX HAOIIOJACHUU Yepes
I[BETOBBIC (DHIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornonieHue cBera atomoM. KBantel. JInHeiyaTeie CIEKTpPHI.

PannoaktuBHOCTh. Anbda-, 6eta- U raMma-uznydenus. CTpoeHue aTOMHOTO
anpa. HykmonHas wmopens atomHoro sanpa. W3orombel. PannoakTuBHBIE
npeBpamienus. [lepuoa momypacnaga aToMHbIX sanep. JlelicTBHe paJlrOaKTUBHBIX
U3JIyYEHUH Ha KUBbIE OPTAaHU3MBbI. 3alIUTa OT PAJIMOAKTUBHOTO U3Ty4YCHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MAaCCOBOT'O YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sifep. CBS3b Macchl M 3HEPruM. Peakuuu cuHTE3a U
nenenus saep. Wcrounwku sHeprun ConHua W 3BE3N. SnepHas >HEpreTuka.
DKOJOTUYECKUEe MPOOJIEMBI SIICPHON IHEPTETHKU.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTIIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

CnekTtp Bojopoa.

HaGmonenne TpekoB B kamepe Busbcona.

PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

Peructpanus uznmydeHus: IpupoOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnuie pabomuvt u onvimet.

HaGnroenrie CrutoniHpIX ¥ THHEWYAThIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHMU YACTHULBI 110 TOPMO3HOMY ITYTHU
(o dhoTorpadusm).

N3mepenne paanoakTHBHOTO (hOHA.

IToBTOPHUTEILHO-0000 1A U MOTYJIb.



[ToBTOpHUTENHEHO-0000IIAIONTNIT MOTYTb TIPEIHA3HAYEH ISl CUCTEMATHU3aluN
u  0000mIeHUsT MPEIMETHOrO  COACPKAHUST U OMbITa  JESTEIbHOCTH,
MPUOOPETEHHOIO NPHU M3YYEHHHM BCEro Kypca (U3HKU YriyOJEHHOTO YpPOBHS, a
TaKXKe JJIs1 TOJATOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY dK3aMeHYy Mo (pHu3uKe.

B mporecce wu3yueHuss MAHHOTO MOJIYJSA PEATM3YIOTCS U TOIy4aroT
JanbHElIIee pa3BUTHE Yy4ueOHBIE JCHCTBHS, OOCCIIEUMBAIONINE JIOCTIKEHUE
OpPEeIMETHBIX M METalpeJIMETHBIX pe3ydbTaTOB o0O0y4deHus, (OPMUPOBAHUE
€CTECTBEHHO-HaYYHOH IPaMOTHOCTH: OOBSICHEHHE U OMMCAaHUE SBJICHUI HA OCHOBE
npuMeHeHUs] (PU3NYEeCKUX 3HAHUHM, MCCIIEeNOBATEIbCKUE JCUCTBUS (BBIIBHUIKCHHE
THIOTE3, MMOCTAHOBKA IENIM M TUTAHWPOBAHHWE HWCCIICOBAHMS, aHAIN3 JAHHBIX H
MOJTyYeHHE BHIBOJIOB).

[IpennmoutuTenbHOM  QOpPMON  OCBOCHHST MOMAYNS SIBISICTCS TPAKTHKYM,
nporpamma KOTOpOTO BKIFOUYAET:

peleHre 3a7ad, OTHOCSIIUXCS K pasludHBIM pa3ienaM M TeMaM Kypca
¢Gu3MKH, B TOM YHCIIE 3a]1a4, MHTETPUPYIOIINX COJEpKaHUE PA3HBIX Pa3/IciioB;

BBITTOJTHEHHE JTAOOPATOPHBIX padOT M OMBITOB (BKJIOYasi pabOTHI U OIBITHI U3
nepeyHel K paszienamM Kypca) B YCJIOBHSX CaMOCTOSITEIIBHOTO TUTAHUPOBAHUS
NPOBEJICHUS UCCIICJIOBAHMUS, BBIOOpA U OOOCHOBAHMS METOJIa M3MEPEHUS BEIMIHH,
cOOPKHU IKCTIEPUMEHTAILHON YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 33/IaHUN MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3amaHusl TO EeCTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIepKAHUEM;

paboTy HaJ rPyIIOBBIMU WIM UHIUBUIYATbHBIMH MPOEKTAMHU, CBI3AHHBIMHU C
coliepkaHueM Kypca (pu3ukm.

N3yyeHue mMoOBTOPUTETHFHO-0000IAIONIET0 MOMYISI MOXKET 3aKaHYMBATHCS
IIPOBEJICHUEM JHATHOCTUYECKOW paboThl 3a Kypc (PU3HMKK YrIyOJIEHHOTO YPOBHS,
BKJTIOUAIOIIEH 3aJ]aHUsl PA3HOrO0 YPOBHS CIOXKHOCTU. Pe3ynbTaThl BBITIOJHEHUS
JIMarHOCTUYECKONW pabOThl MOTYT MOKa3bIBaTh CTETNIEHb TOTOBHOCTH O0YYaIOLIUXCS
K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy 1O (u3MKe, a TaKxke
CBU/ICTEIBCTBOBATh O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



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

N3yuyenue (pu3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe u3ydenus puznku Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs
y obOyuyatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJIbTaThl B
YaCTH:

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nUecKol HAyKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2pasxcoanckozo u Oyxo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJICHHH OOIIECTBEHHO 3HAUYUMBIX
U 3TUYECKUX MPOOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM TOCTHKEHUM
1176370478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cCnUmMAHUA:

BOCTIPUSTHE ACTETHYECKUX KayecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4)uyennocmu HayYH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BaXKHEUILEH COCTABIISIFOLICH
KYJbTYpBL;

OpUEHTAIMSl B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJIbL;

pa3BUTHE HAay4YHOU JI00O3HATEIbHOCTH, HMHTEpEca K HCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbHO20 ONAZONOTIYHUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro oOpa3a KW3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, Ba)XHOCTU MpaBuUi O€30MacHOrO TOBEJAEHUS Ha
TPaHCIOPTE, Ha JOpPOrax, C HJIEKTPUYECKUM M TEIJIOBBIM OOOpYJOBaHHEM B
JIOMAITHUX YCIIOBUAX;

c(hOpMUPOBAaHHOCTh HaBbIKa peQeKCuH, NpPU3HAHHE CBOEro IpaBa Ha
OIMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;



e 6)mpyo0o6ozo 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 M3yUEeHHIO TTpodecCcHil, CBA3aHHbBIX C (U3UKOM;

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;

OCO3HAHHE TJI00ALHOTO XapaKTepa SKOJOTMYECKUX MPOoOJieM M MyTed HX
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 CBOCM  KOMIIETEHTHOCTH uepe3 IPAKTHUYECKYIO
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

IUIAHUPOBAHUE CBOETO PAa3BUTUS B TPHOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHUM;

CTPEMJIEHUE aHAJIU3UPOBATH U BBISBJISATH B3AUMOCBS3HU MIPUPOJIbI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (QU3HUECKUX 3HAHUI;

OILICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MOXKHBIX TJIOOAQJIBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OcBOEHHS MporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromierocsi 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS,
KOMMYHUKAaTHUBHbIE  yHHBEpCAJIbHbIE  y4uyeOHbIE  JCHCTBUS, PpEryJSATHUBHBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATH M XapaKTEpPU30BaTh CYIIECTBEHHBbIC MPU3HAKU OOBEKTOB
(sBneHU), K1acCU(ULIMPOBATH 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, JI€NaTh BBIBOABI C HCIOJb30BAHUEM JI€IYKTUBHBIX U
MHIYKTUBHBIX  YMO3aK/IIOUEHHMH, BBIJBUraTh THUIOTE3bl O  B3aUMOCBS3SX
(bU3UYECKUX BETUYNH;

CaMOCTOSATEIILHO BBIOMpATh CHOCOO pemnieHus ydeOHoU (u3nueckoi 3amaadu
(cpaBHEHHE HECKOJBKMX BapUMAHTOB pEIIEHUs, BHIOOp Hanbosee MOIXOASIIETo C
y4€TOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;

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

OILICHMBATh HA MPUMEHUMOCTh M IOCTOBEPHOCTh MH(POPMAIUIO, MTOIYUCHHYIO
B XOJI€ MCCJIEIOBAHUS UJTU DKCIIEPUMEHTA;

CaMOCTOSATEILHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI MO pe3yJibTaTaM
POBEIEHHOTO HAOJIIOICHUS, OBITA, UCCIICA0OBAHMUS;

IPOrHO3UPOBATH BO3MOXKHOE JalibHEHIIIEe pa3BUTHE (PU3UUECKHUX MPOIIECCOB,
a TaKXKe BBIJBUTATh MPEIINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmei:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPHU TIOUCKE U
otOope UHPOpPMaAIIMU WU JAaHHBIX C YUETOM MPEAJIOKEHHONU yueOHOH (HU3nUecKoit
3a/1auu;

aHAIM3UPOBATh, CHUCTEMATHU3UPOBaTh W MHTEPIPETHPOBATH HH(POPMAIUIO
Pa3TUYHBIX BUIOB U (OPM TPEICTABICHNUS,

OLICHMBATh HAA&XKHOCTh HHGMOpPMAIMU TIO KPUTEPHSIM, MPEAIOKCHHBIM
yUUTENEeM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTHUMaJIbHYIO  (GOpMy  IpeICTaBICHUS
uHGOpMallUl U WUIIOCTPUPOBATh peEIIaeMble 3a/adll HECIIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoi U UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XOJle OOCYXJIeHHs Y4yeOHOTrO Marepualia, pe3yiabTaToOB JabOpaTOPHBIX
paboT MW TPOEKTOB 3ajaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAa€MOM TEMbI H
BBICKA3bIBaTh WJEH, HAIICJICHHBIE HA pPENIEHHE 33Jauyd W IOJJACpKaHue
OJ1aro’xenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTHMX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBATh PA3IMYUE U CXOJCTBO MO3UIUN;

BBIPAXaTh CBOKO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;



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

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOOIeMBbI;

OPUHUMATH 1€JIM COBMECTHOU NEATEIbHOCTH, OPraHU30BbIBATH JECUCTBUS 11O
e€ JOCTIKEHUIO: paclpelesaTh pPOJH, OOCYXAaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras Kaye€CTBEHHOTO pe3yJibTara I0
CBOEMY HANpaBICHUIO U KOOPJAUHUPYS CBOM JCHCTBUS C APYTMMH WICHAMH
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIbHO CPOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

Pery/isiTUBHBIE YHUBepPCcAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYyAIUsAX, TPEOYIOMIUX IS
pereHus GU3NIEeCKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJAaX  NPHUHATHA  PEIICHUU
(MHIUBHUYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIIEHUN TPy );

CaMOCTOSITEJIbHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECKOl 3aauu WM
IUIAaH HUCCIEAOBAHMS C YU4ETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHI;

JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U MpeJIararh rjiaH e€ N3MEHEHHUS,

OOBSCHATh  TPUYMHBI  JIOCTHKEHHUS  (HEIOCTMDXKEHMS)  PE3yJbTaTOB
JESTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC€ B XOJ BBIIOJHEHUS
(Gu3MUECKOro WCCIEAOBaHMUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIINXCS CUTYaIlui, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM.

CTaBUTh C€0Sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro0.

NpU3HABATh CBOE MPaBO Ha OMIMOKY MpH pemieHn: HU3NIECKUX 3a/1a4d WA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xon1y oOydeHnus ¢ 7 knacce nipeIMETHbIE PE3yJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



MCII0JIb30BaTh MOHATHUS: (PU3NYECKUEe U XMMHUUYECKHUE SIBJICHUS, HAOII0ACHHE,
AKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, EAUHHULBI (U3HUYECKUX BEJIUYHH, AaToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJMHEUHOE),
TpPaeKTOpHs, paBHOJCUCTByIoIas cwi, aedopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTH, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3iuyath sBIeHUs (Iud@ys3us, TEmiIoBO€ ABHKEHHE YacCTHI]
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE [IBM)KCHHE, WHEPLMS,
B3aMMO/JICHCTBUE TeJl, paBHOBECHE TBEPABIX TEJ € 3aKPEIJIEHHON OCBIO BpallleHHUs,
nepenaya JaBieHUs TBEPABIMU TellaMU, >KUJIKOCTIMU M ra3amu, aTMoc(pepHoe
JaBJeHUE; TUIaBaHUe TeJl, MPEeBPAILEHUS] MEXaHUYECKON IHEPTUHU) IO ONTUCAHUIO UX
XapaKTepHbIX CBONCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
(dusnueckoe sSBICHUE;

pacno3HaBaTh  MPOSIBJICHHWE  W3YUYEHHBIX  (PU3WYECKUX  SIBIICHUWA B
OKpyXaroleM Mupe (B TOM uucie (U3MYECKHUe SIBJICHUS B MPUPOJE: MPUMEPHI
JBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKMBOW MpPUPOJIE, JCHCTBHE
CWJI TSDKECTH, TPEHHUSI, YIPYTOCTH B MPUPOJIEC U TEXHUKE, BIUSHUE aTMOCPEPHOTO
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHuWEe phIO, phIUard B TeJ€ 4YelIOBeKa), MpH
ATOM TEPEeBOJIUTH MPAKTUYECKYIO 3aJa4y B y4eOHYIO, BBIJCISITH CYIIECTBEHHbBIE
CBOMCTBa (MpU3HAKK) (PU3HYECKUX SBIICHHUM;

ONKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usznueckre BeNMUYMHBI (Macca, OO0OBEM, IUIOTHOCTH BEIIECTBA, BpeMSs, IIyTh,
CPEIHSsl CKOpPOCThb, CHUJla YNPYrOCTH, CHJIa TSKECTH, BEC Teja, Cujia TPEHUS,
JaBieHUe TBEPJOTO Tela, JABJICHHE CTOJO0A KUAKOCTH, BBITAIKMBAIONIAs CHUJIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQUIIHEHT
MIOJIE3HOT'O IEUCTBUSI MEXaHU3MOB, KWUHETUYECKAs U MOTEHIIMAIbHAS YHEPTHUS ), TIPH
OMHMCAHWM TPABUIIBHO TPAKTOBATh (DU3UYECKUN CMBICT HMCIOIb3YEMBIX BEITUYMH,
uxX OOO3HAaueHUsT ¥ eOUHUIB (HU3UYECKUX BEIUYHMH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PM3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUYHH;

XapakTepu3oBaTh CBOMICTBa Tesl, (U3MYECKUE SIBICHUS M IPOLECCHI,
UCIIONb3Ys MpaBuia CIOXKEHUS cuil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
Ilackans, 3akoH ApxuMena, NpaBUIO paBHOBecUs pblyara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpruu, MNpH STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aMUCHIBATh €T0 MaTEeMaTHYECKOe
BBIPAXKEHUE;

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



00BEKTOB, MIPOIIECCOB, ABICHUMN, MPUMEHITh PU3NUECKUE MOJIETHU JJIsl OObSICHEHUS
(pu3HUECKHX MPOLIECCOB U PElIeHUs YUeOHbIX 3a1a4;

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 BEIUYUH, IPU ITOM BHIOUpATh aJ€KBATHYIO
(¢u3nUecKyt0 MOJEIb, BBISBIATh NPUUYMHHO-CIEICTBEHHbIE CBSI3M U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C ONoOpod Ha HU3YYEeHHBbIE CBOMICTBa
(du3nueckux sBICHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

pemiath pacuy€THble 3a1auM (B 2—3 OEHCTBUSA) MO U3y4aeMbIM TeMaM Kypca
(¢u3uKu, BHIOUpas aleKBaTHYIO (PU3NYECKYIO MOJEIIb, C UCIIOIb30BAHUEM 3aKOHOB
1 (HopMyI, CBSA3BIBAIOIIMX (PU3UYECKHE BEJIIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pElIeHHE 3aJayM, BBISBISATH HEIOCTAIOIIUME WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJA pEIICHHUS 3aJlayd, UCIOJIb30BaTh
CIIpaBOYHBIE JAaHHBIC, MTPOBOJUTH MAaTEMAaTUYECKHUE MPEOOpPa3OBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH MOJYYEHHOIO 3HAaYeHUs (PU3NYECKON BEIMYUHBI U
OTpEENTh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJTYYECHHOW MpH PEIICHUH
3a/1auu;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh TMpPU  TOMOIIH
¢uznuecknux METOAOB, M TNpeljaratb OPUEHTHUPOBOYHBIA CMOCOO pellieHus, B
ONMMCAHUM  UCCJENIOBAaHUA  pPACIO3HaBaTh  MPOBEPSEMOE  MPEAIOI0KEHHE
(rumnoTesy), UHTEPIPETUPOBATD MOJIYYSHHBIN pe3ynbTarT;

IPOBOAMUTH OIBITHI 10 HAOIIOICHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKUX
cBOMCcTB Ten (muddy3us, TEIIOBOE pacliMpeHHe Tra3oB, SBICHHE WHEPIUH,
U3MEHEHHE CKOPOCTH NPU B3aUMOJCHCTBUU TeJ, Mepeaada AaBICHUS KUIKOCTHIO
U Ta3oM, MPOSIBICHHE ICHCTBUS aTMOC(EPHOro MABJICHHS, IACHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH IMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yabpTaTax HaOJIIOJEHUH, CAaMOCTOSATEIBHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa 06opyaoBaHUs U (HOPMYIUPOBATH BHIBOBI;

OPOBOJUTH TMpsIMble M KOCBEHHBIE HW3MEpPEHUs (PU3MUECKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BPEMEHH, Macca Tena, 00bEM Tena, Cuila, TEMIEPATypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOIO TeEJa, CWJIA TPEHUS CKOJIBKEHMS, IaBICHHUE
BO3/lyXa, BBITAJIKUBAIONIAsl CWia, JEUCTBYIOIIAs HAa MOTPYXKEHHOE B KHUJIKOCTh
Teno, KOA(QPUUUEHT TMOJEe3HOTO  JIEWCTBUS  MPOCTBIX  MEXAaHU3MOB) C
MCITOJIb30BAaHUEM aHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
MeToJa W3MepeHHs, (UKCUPOBAaTh IOKa3aHHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSAEMON BETMUUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTaTOB CEPUH U3MEPEHU U
OLICHMBATh MOTPEIIHOCTh U3MEPEHUN;



MPOBOJIUTH HECIOXKHBIE AKCIEPUMEHTATbHBIC HCCIEAOBAHUS 3aBUCUMOCTEH
¢u3nYecKnX BEIMYMH (3aBUCUMOCTH MYTH PABHOMEPHO NBIDKYILETOCA Tela OT
BPEMEHHM JBWKCHHUS Tela, CHJIBl TPEHUS CKOJBXKEHHUS OT CHIIBI HOPMalbHOTO
JIABJICHUSI, KauecTBa OOpPa0OTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CUIIBI
TPEHUSI OT TUIOIIAAN CONPUKOCHOBEHHS TN, CHJIBI YIPYTOCTH OT YIJIHHECHHS
MPY>KUHBI, BBITAJKUBAIOUIEH CUJIBI OT O0BEMA MOTPYKEHHOM YacTH Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHH MIaBaHUS Tell, YCIOBUW PaBHOBECHs phlyara
U OJIOKOB): COBMECTHO ¢ yuuTeneMmM GOpMyJIHpoBaTh 3ajadyy W THUIOTE3Y
MCCIICJIOBAHUS, CAMOCTOSITENIFHO IJIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOATEIHHO
coOupaTh HKCMEPUMEHTAIBHYIO YCTAHOBKY C HCIOJIB30BaHUEM HWHCTPYKIINH,
NPECTABIATH MMOJYYCHHBIE 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH B BUJAC TAOJIHIl U
rpadMKoB, OIICHHBATh TOTPEIIHOCTH, JieJaTh BBIBOABI 1O pe3ylbTaTam
MCCIICJIOBAHNS;

coOnroaTh TpaBWJa TEXHUKKM Oe3omacHoro Tpyna npu pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIIMITBI JEHCTBUS TPUOOPOB U TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JUHAMOMETpP, COOOIIAMOIIHECS COCYIbl, OapoMmeTp, pblyar,
MOJIBMKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS MU3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOIECCOB C OMOPOM HAa MX OMHCAHUS (B TOM
qyclie: MOIIUITHUKY, YCTPONUCTBO BOAOIPOBO/IA, THAPABINYECKUN Mpecc, cu(doH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp), HMCIONb3Yys 3HAHUA O
CBOMCTBaX (DU3WUYECKUX SBICHHUNH H HEOOXOAWMble (HU3WYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YUYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTMYECKUX IMPOIIECCOB TIPH
pElIeHUH YI4eOHO-TIPAKTUYECKUX 3a]1aY;

NPUBOJUTH IPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPax) MPaKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUN B MOBCEJHEBHOW XKM3HU JUIsl 0OecredeHus
Oe3omacHOCTH TpU OOpallleHuu C MpuOopaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHUsl 3/J0pOBbs U COOJIOACHHS HOPM 3KOJOTMYECKOrO IOBEJIEHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISTH OTOOpP MCTOYHUKOB MH(pOpMAINU PUIUIECKOTO COACPKAHUS B
Wutepuere, camocTosITeNbHO (OPMYNUPYSd TOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIONINXCS 3HAHUK M TMYyTEM CPaBHEHUS Pa3IMYHBIX WCTOYHHKOB BBIACIATH
uHoOpMaIIoO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOM;



WCIIOb30BaTh TMPHU BBHIMOJTHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro coaep:kaHus, CIPaBOYHBIE MaTepualibl, PECYpPChl CETH
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 HUCTOYHUKOB MH(MOpManuu (HU3UYECKOTO COJIEPKAHUS, B TOM YHCIIE
MyOJIMYHO JIeNIaTh KPaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB MJIM Y4€OHBIX
HCCJIEI0BAHUM, TMPHU HSTOM TPAMOTHO MCIOJIb30BaTh H3YYEHHBIN MOHATHUHWHBIN
amnmapart Kypca (pU3UKH, COMPOBOXKATh BHICTYIIJICHHE MPE3eHTaIlUEH;

IpPU  BBITIOJIHEHUH YYEOHBIX TMPOEKTOB M HCCJIEAOBAaHUN paclpeensiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBHM C MOCTABJICHHBIMU 3aJjadyaMu, CIEIUThH 3a
BLITIOJIHCHUEM TUTaHa JIEUCTBUM, aJ€KBAaTHO OIICHWBATh COOCTBEHHBIM BKJaj B
JESITEIIbHOCTh TPYIIbI, BBICTPAMBATh KOMMYHHMKATMBHOE B3aUMOJICUCTBHE,
YUYUTHIBAsE MHEHUE OKPYKAIOIINX.

K koHmy oOyuenusi ¢ 8 knacce npenMeTHbIE pe3yJibTaThl Ha YIIIYOJICHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCIIOJIB30BaTh MOHSATHS (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHHUSI BEIIECTBA, KPUCTAJUIMUYECKUE M
amop(HbIE TeJa, HACBIIEHHBI W HEHACBHIIIEHHBIA Map, CHOCOOBl H3MEHEHHUS
BHYTPEHHEN DHEPIrUM, OJJIEMEHTAPHBIA JJCKTPUYECKUU 3apsll, IPOBOJHUKH,
MOJIYITIPOBOJAHUKH, AUAIEKTPUKHA, ICTOUHUKH TTOCTOSSHHOTO TOKA, JIIEKTPUYECKOE U
MarHUTHOE TIOJIs, ONTHYECKas CHUCTEMAa) U CHUMBOJUYECKUU SI3bIK (PU3UKH TIPH
pElIeHUH YYeOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3inyaTh ABJICHUS (TEIJIOBOE pacIIMpeHHE (CxKaTHE), TEII0BOE
pPaBHOBECHUE, MOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHUE, KalWUISPHBIC SBJICHUS,
UCIIapeHHe, KOHJACHCAIUs, IUIaBICHHE, KPUCTAJUIM3AlUsA, KUIIEHUE, CIOCOObI
TEIJIONepeIaun (TEeIIONPOBOAHOCTh, KOHBEKIIUS, U3IYyUYEHNUE), TEIIOBBIE MOTEPH,
ANEKTpU3aluUsl TeJl, B3aUMOJCHUCTBUE 3apsoB, ACHCTBUS JJIEKTPUUYECKOIO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aUMO/ICCTBUE MATHUTOB, AEHCTBUE MAarHUTHOTO TOJISI HA
MIPOBOJHUK C TOKOM) IO OIMCAHUIO MX XapaKTePHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SIBIICHUE;

pacmo3HaBaTh  MPOSBJICHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXatomeM wmupe (B TOM 4unclie (U3UYECKUE SBICHHS B MPHUPOJE:
MMOBEPXHOCTHBIE W KANWUISIPHBIE SIBIICHUS B MPUPOJE, KPUCTALIBI B MHPHUPOJE,
nm3nyyenue CollHIla, 3aMep3aHrue BOJIOEMOB, MOpCKUE OpHU3bl, 00Opa30BaHKE POCHI,
TyMaHa, WHES, CHEra, JJICKTPUYECKHE SBJICHUS B aTMocdepe, IIIEKTPUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, APei( MOJIOCOB, POJb MArHUTHOTO
nmoyist IS JKW3HUM Ha 3emiie, MOJSPHOE CHUSIHUE), MpU STOM TEPEBOAUTH



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

OMKCHIBATh M3YUYEHHBIC CBOWCTBA TeNl W (HU3MYECKHUE SBICHUS, HCIOIB3YS
dusnueckre BEeTUYMHBI (TeMIepaTtypa, BHYTPEHHsII OSHEPrHs, KOJUYECTBO
TEIUIOTHI, paboTa ra3a, yAelbHas TEIUIOEMKOCTh BEIIECTBa, yHeIbHAs TEILIoTa
TUTABJICHMS, YICbHAS TEIUIOTa MapooOpa3OBaHMsI, YACIbHAs TEIUIOTa CTOPAHHSI
TOIUTMBA, KOA((DUIIMEHT MOJIE3HOTO EHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIIbHASI
BJIQXHOCTh BO3AyXa, OJEKTPUYCCKUHA 3apsj, CHJIAa TOKa, DJJICKTPUUICCKOE
HaNpsDKCHHWE, COINPOTHUBIICHHE MpoBoAHKMKA, DJIC B IenmM NOCTOSHHOTO TOKa,
AJIIEKTPUYECKOE YJIETBLHOE COINPOTHUBIICHWE BEIIECTBa, paboTa W  MOIIHOCTH
AIIEKTPUYECKOTO TOKA), MPU OTMCAaHUH TIPABUIIBHO TPAKTOBATH (PU3MUECCKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEIUYHH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYI (U3HYECKYIO BEIUYUHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTH IpadMKH U3yUECHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEJINYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYSCKHE SBJICHHUS W IPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC ITOJIOKEHUS MOJICKYIISIPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEIICCTBA, YPaBHECHHUE TEIUIOBOIO OajaHca, 3aKOH COXPAHCHHS 3JICKTPUYECKOTO
3apsja, 3akoH KysloHa, MPWHIMI CYNEPHO3UIIUU DJICKTPHUUYSCKUX TOJICH, 3aKOH
Owma st yyacTka menw, npaBuia Kupxroda, 3axkon OMa ijist OJTHOM 1enu, 3aK0H
Jxoyns-Jlenna, 3akKOH COXpaHEHUS PHEPTUU, MPH TOM Pa3IUyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €70 MaTEMaTHUYECKOE BhIPAKECHHE;

CTPOUTH TMPOCThIE (PU3UYECKUE MOJEIU peaTbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUW, BBIACNATh IMPU STOM CYIIECTBEHHBIE M BTOPOCTENIEHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SABJICHUH, MPUMECHITH (PU3NUECKUE MOJEIH ISl OO bSICHEHUS
(bH3UIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHHS, TIPOIIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTYyallud TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBEHHBIC 3a7a4d, B TOM 4YHKCJIE TPeOyIolMe YNCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEITUYUH, MIPU ITOM BHIOUpAThH aJ€KBATHYIO
¢u3nUecKyt0 MOJEIb, BBISBISATh MPUUYNHHO-CIICICTBEHHBIE CBSI3M U BBICTPAWBAThH
JIOTUYECKYI0 I[EMOYKY pAacCy’KICHUM C OIIOPpOM Ha M3YYEHHBIE CBOWMCTBA
duznueckux sBIEeHUN, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO pemniaTh pacu€THble 3ajadyu (C omopoid Ha 2—3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (GU3UKH, BEIOMpAs aIeKBaTHYIO (U3HYECKYIO0 MOJIETh, C
WCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBSA3BIBAIONINX (PU3MUECKHE BEITHYUHEI,
3aMHMChIBATh KPAaTKOE YCJIOBHE W Pa3BEPHYTOE peEIICHUE 3aJa4d, BBISBIATH
HEJIOCTAOIINE WM W30BITOYHBIE JTaHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/laud, WCIOJIb30BaTh CIIPABOYHBIC JaHHBIC, MPUMEHSIThH METOJBl aHAIN3a
pa3MepHOCTEH, MCIOIB30BaTh rpadUIeCKUe METOMIbl PEIIeHUs 3a7ad, MPOBOIUTH



MaTeMaTHYecKue TMpeoOpa3oBaHMs W PacuéThl, OICHWBATh PEATUCTUIHOCTH
MOJIYYCHHOT'O 3HA4YCHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTh
(du3nUecKol BETUINHBI, TOJIYICHHON MTPH PEIICHUHN 3a/1a4H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
¢u3HUeCKHX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMCAaHWUU  WCCICOBAHMA  pACMoO3HABaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJYICHHBIA PE3YIIbTAT;,

IIPOBOAMUTH OIBITHI 10 HAOIOCHUIO (PU3HYCCKUX SBICHUNU WU (PU3HUECKHUX
CBOWCTB Ten (KamWJUIAPHBIC SBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMIepaTrypbl, CKOPOCTH IIpoIlecca OCThIBaHUS (HArpeBaHUs) TPH
U3TYy4eHHH OT I[BETa H3Iydaromieil (MOTJIOMAIONIe) MOBEPXHOCTH, CKOPOCTh
UCIIApPCHMSI BOJBI OT TEMIIEpaTyphl XKUIAKOCTH M IUIOMAAU €€ TOBEPXHOCTH,
AIICKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUEC
MIOCTOSIHHBIX MarHUTOB, BU3YyaJU3allis MAarHUTHBIX MOJICH MTOCTOSTHHBIX MarHUTOB,
JCHCTBUS MarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHWTA,
CBOWCTBA 3JICKTPOJBUTATENS TIOCTOSTHHOTO TOKa): (GOPMYIHUPOBATH MPOBEPSEMOE
Npearnosioxkenue  (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOACHHM,
CaMOCTOSITETTLHO COOMpPAaTh yYCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpYyIOBaHWS,
OIKCHIBATH XOJI OTBITa U (DOPMYITHPOBATH BHIBOIBL;

NPOBOJIUTh TMPSIMbIE M KOCBCHHBIC W3MEpPCHHsI (U3NYSCKUX BEIUYMH
(TeMriepatypa, OTHOCHTENIbHAs BIIAXXHOCTh BO3[yXa, CWJIa TOKa, HaNpsOKEHUE,
yIenbHasl TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE MPOBOJHHMKA, paboTa U
MOIITHOCTh DJIGKTPUYIECKOTO TOKA) C HCIIOJH30BAHHEM AaHAJIOTOBBIX M IH(PPOBBIX
mpuOOpoB, 0OOCHOBBIBATH BHIOOpP MeETOAa H3MEPEeHHs, (DUKCHUPOBATH IMOKA3aHUSI
nprOOPOB, HAXOIUTH 3HAUCHUE MU3MEPSICMOW BEIIMYMHBI C IMOMOIIBIO YCPEIHCHHS
pe3yabTaTOB CEPUH H3MEPEHUH U OIEHUBATH MOTPEITHOCTh U3MEPCHHIA;

IPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCIEAOBAaHUS 3aBHCUMOCTEH (DH3MUECKUX
BENMYMH (3aBUCUMOCTbH JIaBJICHUS BO3/AyXa OT €ro oO0bEéMa W HarpeBaHUsA WU
OXJIXKJICHUS, UCCIICIOBAaHUE SIBIICHUS TEIJIO0OMEHA IPH CMEIIUBAHUH XOJIOTHOU U
ropsideii  BOJABI, 3aBUCMMOCTH COMPOTHBIIEHUS TPOBOJHUKA OT €ro JJIHHBI,
IUIOMIAZN TIOMIEPEYHOTO CEYCHHWS H  YACIBHOTO COMPOTHBJICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HAMPSHKCHUS Ha
MIPOBOJIHUKE, MCCIIEIOBAHUE TOCJEAOBATEIFHOTO U TMapaJIeIbHOTO COCIMHECHHM
MIPOBOJTHUKOB): COBMECTHO C yuuTedeM GOpMyIHpOBaTh 3agady W THUIIOTE3Y
MCCJICIOBAHMSI, CAMOCTOSITENIPHO IIJIAHUPOBATH KCCIICIOBAHUE, CAMOCTOSTEIHHO
coOupaTh JKCMEPUMEHTATBHYI0 YCTAHOBKY C WCIOJIb30BAHUEM WHCTPYKIIHH,
MPEICTABIATh MOJYyYEHHBIE 3aBUCUMOCTU (DU3NYECKUX BEIMYHWH B BUJEC TAOIUIl U
rpauKoB, OIEHWBATh TOTPEIIHOCTH, JENaTh BBIBOJBI IO pe3yJbTaTaM
HCCJICIOBAHMS,



coOnoaTh MpaBuia 0O€30MacHOTO TpyJda Hpu paboTe ¢ JabopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPUHILMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB C OMOPOM Ha UX omnucaHusg (B TOM
Yyclie: CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMETp,
BOJIBTMETP, CUETUUK DJIECKTPUUECKON SHEPrUH, JIEKTPOOCBETUTEIIbHBIC MPUOOPHI,
HarpeBaTeNbHbIE  3JIEKTPONPUOOpHl  (IpUMEpPBI), MPEAOXPAHUTENIH M  HUX
MPUMEHEHUE B OBITYy W TEXHUKE, IMPUMEHEHHE TIOCTOSHHBIX MAarHUTOB,
AIEKTPOMArHUTOB, 3JEKTPOJBUraTENb MOCTOSHHOIO TOKA), UCIOJb3Yys 3HAHMS O
CBOMCTBaX (u3UUECKUX SIBICHUN, HEOOXOAUMBbIE (PU3UYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrio3HaBaTh TMPOCThIE TEXHUYECKHE YCTPONCTBA W U3MEPUTEIIbHBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIA TEpPMOMETD,
TEPMOC,  TMCHUXPOMETP, TUTPOMETP, JIBUTAaTelb BHYTPEHHErO0  CrOpaHwus,
ANIEKTPOCKOI,  PEOCTaT), COCTaBISATh CXEMbl DJJEKTPUUYECKUX LEemed ¢
NOCJIEIOBATENIbHBIM M TMapajlyIeIbHBIM  COCMHEHUEM DJJIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HAYEHUS DJIEMEHTOB JJIEKTPUUYECKUX IENeH, UCIOIb30BATh CXEMbI
U CXEMaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, M3MEPUTEIbHBIX
npuOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MPH PEUICHUU Y4eOHO-MPAKTUYECKUX
3azay;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIMIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHMs (DU3UYECKUX 3HAHMM B TMOBCEIHEBHOW XKU3HH I OOecreyeHUs
0e30IacHOCTH TPU OOpallleHnH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuaTepuere,
CaMOCTOATENHHO (OPMYIHPYST TOUCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIINXCS
3HAHWA W CPABHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIACIATh WHGOPMAIHIO,
KOTOpasi SABJISETCS MPOTUBOPEUYNBON WIH MOXKET OBITH HEJOCTOBEPHOI;

UCIIOJI30BaTh NPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TOMYJSPHYIO
TUTEpaTypy (PU3MYEcCKOTo comepkKaHUs, CIPABOYHBIE MATEPHAIbI, 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 U3 HECKOJIBKUX UCTOYHUKOB (PM3MUECKOTO COJIepKAHUSs, B
TOM  4YHClie NOyOJUYHO  MOPEACTABIATH  PE3YyJbTaThl  NPOECKTHOM  WJHU
HCCIIEIOBATEIBCKON NESITENBHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BAaTh U3YUEHHBIN
MOHATUWHBIA  anmapaT  Kypca  (U3MKH,  CONPOBOXKJIATh  BBICTYIUICHUE
MPE3EHTAIUEN;



MIPU BBIMOJHEHUU YYEOHBIX MPOECKTOB M UCCIEAOBaHUN (U3MYECKUX IMPOIIECCOB
pacrpenensaTh O00s3aHHOCTH B TPyNIe B COOTBETCTBUM C TMOCTABICHHBIMU
3a/lauaMu, CIEIUThH 3a BBINOJIHEHUEM IUIaHA JNEUCTBUU M KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHMBAaTh COOCTBEHHBIM BKJIAJA B  JIEATCIIBHOCTh  TPYIIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBHUE, TMPOSBISAS TOTOBHOCTH
paspeiiatb KOHGIUKTHIL.

K koHny oOyuenuss ¢ 9 knacce npelMETHbIE pe3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH y OOYUAIOIITUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHS (CUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBIKCHUSI, HEBECOMOCTh M TIEPErpy3KH, IEHTP TIXKECTH, MEXaHHUUYECKUE BOJIHBI,
3BYK, HMH(Pa3ByK U YIbTPA3BYK, OSJIEKTPOMATHUTHHIC BOJIHBI, PEHTIEHOBCKOE
U3JIy4eHHUE, MIKaJIa JJICKTPOMArHUTHBIX BOJIH, UICTOUHHUKHU CBETA, OJU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhl UCIYCKAaHUS W TOTJIONIeHUs, aibda-, 6eta- U ramMmma-
U3JIYYCHUS, U30TOIBI, SJICpHAs M TEPMOSICPHAs DHEPreTHKA) U CUMBOJIMYECCKUM
SI3bIK (PU3UKYU TIPU PEIICHUHN YUeOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO  pa3inuyaTh  SABIEHHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
NpPSMOJIMHEHHOE JIBIDKCHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JIBI)KCHHE,
CBOOOJHOE TMaJIeHHe TeJ, JBIKEHHE I10 OKPY>KHOCTH, B3aUMOJICHCTBUE T,
paBHOBECHE MaTepHAIIbHONM TOYKHM, PEAKTUBHOE JBU)XEHHE, HEBECOMOCTD,
KosebaTreabHOe  JBIDKEHHE (TapMOHUYECKHE, 3aTyXalolllue, BbIHYXKJIEHHBIC
Kosie0aHusi), PEe30HAHC, BOJIHOBOE MBIDKEHHE (PacHpoCTpaHEHUE U OTpaKeHHE
3ByKa, uHTephepeHIus u audpakiuus BOIH), IPSIMOJIMHEHHOE pacpoCcTpaHeHHeE,
OTpakKeHHE M TMPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTpaKeHHE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP U CIOXKEHHE CIHEKTPAIbHBIX IIBETOB,
€CTECTBEHHAas  PAJMOAKTHUBHOCTh, BO3HMKHOBEHHE JIMHEHYAaTOro  CIEKTpa
U3ITyYeHHUs) 1O OMUCAHUIO WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSBJICHHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpYyXaroieM Mupe (B TOM 4ucie (U3NUYECKUe SIBICHHS B TIPHUPOJIEC: TMPUIUBHI U
OTJIUBBI, ABUXEeHUE TUIaHeT COJHEYHON CHCTEMBbI, PEAaKTUBHOE JBHKEHHE KUBBIX
OpraHW3MOB, BOCIPHUSITUE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSICEHHE, CEHUCMUYECKHE
BOJIHBI, IIyHAMH, 9XO0, IIBETA TEJI, ONTUYCCKHUE SBJICHUS B IPUPOIE, OMOIOTHIECKOE
JEUCTBUE BUANMOTO, yIbTPadUOJIETOBOIO UM PEHTTCHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI pPaTMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE NPHUPOAHBIX MHUHEPAJIOB JIEUCTBUE pPAJTUOAKTUBHBIX HW3IYYEHUU Ha
OpraHu3M YeJIOBEKa), MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHU;

OMKUCHIBATh WM3yUYECHHBIC CBOMCTBAa TeN W (PU3MUECKUE SIBICHUS, UCIIOIb3Ys
du3nyeckue BENMYMHBI (CpEIHSsI W MTHOBEHHAsh CKOpPOCTh Tejla MpH



HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, TMEepeMEIIeHUEe MPH PaBHOYCKOPEHHOM
MPSMOJIMHEWHOM  JIBIDKCHHH,  yIJOoBas  CKOPOCTh, IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHHE, CUJIa TPEHHS, CUJia YIIPYTrOCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
MajJIeHUs, BEC Tella, IEHTP TSKECTH TBEPAOTO TeJa, UMITYJIbC Tela, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHW4YeCKast paboTa U MOIIHOCTh, TOTCHIIMAIbHASI DHEPTHUS Tea,
MTOTHSITOTO HAJT TOBEPXHOCTBIO 36MJIH, TTOTCHITHAIBHASI SHEPTHS CKATOU TIPYKUHEI,
KHHETHYECKasl JHEPrus, IOJHAs MEXaHW4YecKas >SHEprus, MEepuoJ M YacToTa
KOJICOaHMM, ITepUOT MaTEMAaTUIECKOTO U TIPYKUHHOTO MAasSTHUKOB, JIJTAHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTejb MPEIOMIICHHUS
cpenpl), TIpH ONUCAHWW  TPABWIBHO  TPAKTOBaTh  (PU3MYECKHH  CMBICIH
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEITUYHH,
HaXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTH rpadUKHi U3yUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS W IIPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHCHHUS SHEPIHH, 3aKOH BCEMUPHOTO TATOTCHHUS, TIPHHIIMII
CYIIEpPIIO3UIIMA CHJI, TIPUHIIMII OTHOCUTEIbHOCTH ['amuies, 3akoHbl HbroTOHA,
3aKOH COXPaHCHUS HMMITyJbCa, TEOPEMY O KHHETHYECKOW »Hepruu, 3akoH ['yka,
3aKOH bepHyIM, 3aKOHBI OTPKCHHS W MPEIOMIICHUS CBeTa, (OpMyJy TOHKOM
JIMH3BI, TTTAHETAPHYO MOJISNIb aTOMa, HYKJIOHHYIO MOJIEIh aTOMHOT'O sI/Ipa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAacCOBOTO YHUCEN TPU SACPHBIX PEAKIUAX, TP ITOM
pa3inryaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €70 MAaTEMaTHIECKOE BBIPAKCHHUE;

CTpOHTH (PU3MUECKHE MOJEIU peabHBIX OOBEKTOB, MPOIECCOB W SBICHUH,
BBIJICTSITH TIPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOHCTBa OOBEKTOB,
IPOIIECCOB, SIBIICHUH, TPUMEHATh (HU3UYecKre MOoJenu I OOBICHEHUS
(bU3UIECKUX TTPOIIECCOB U PEIICHUs YIeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKHE SBICHUS, TIPOIIECCH M CBOMCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CHTyalllii TPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, H peniarh
KaueCTBEHHbIC 3a7a4d, B TOM 4YHCIE TPEOYIOIUE YHCIECHHOTO OILICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEITUYUH, MIPU ITOM BHIOUpAThH aJ€KBATHYIO
Gu3nUecKyr0 MOJEIb, BBISBIATh MPUUYUHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYIO TEMOYKY PACCYXACHHM W3 2—3 IaroB C OMOPON HAa HW3Yy4YCHHBIC
CBOMCTBA (PM3UYECKUX SBICHHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO periaTh PacuéTHBIC 3aJa4ll M0 M3ydaeMbIM TeMaM Kypca (U3HKH,
BEIOWpas aJeKBaTHYI (HU3UYECKYI0 MOJEIb, C HCIOJb30BAHHEM 3aKOHOB W
dbopMy, cBsI3bIBAOMNX (U3MYECKUE BETUUMHBI, 3aITUCHIBATh KPATKOE YCIOBHE H
pa3BEPHYTOE pEIICHHWE 3aJadyM, BBISBISATH HEIOCTAIONINE WM WU30BITOYHBIE
JaHHBIE, OOOCHOBBIBATH BBHIOOP METOMA PEIICHHUS 3aJa4d, WCIOJIb30BaTh
CIIpPaBOYHBIC JaHHBIC, MPUMEHATh METOJbI aHAIHM3a PAa3MEPHOCTEH, MCTIOIb30BaATh
rpadgudecke  METOABl  pemieHus  3aj]ad, MPOBOJUTH  MaTEMaTHYECKUE



mpeoOpa3oBaHus U PACUETHI, OIEHUBATH PEATUCTHYHOCTh MOJYICHHOTO 3HAYCHHUS
¢u3nuecKkol BETUYMHBI W ONPEACNATh Pa3MEPHOCTh (U3MYECCKOW BEIUYUHBI,
MOJIYYCHHOU TP PEIICHUH 33]1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
¢u3HUeCKNX METOJO0B, M TpeIjIaraTb OPUEHTUPOBOYHBIM CIOCOO pEIICHUS, B
ONMMCAHWHM  WCCJICMIOBAHUS  PACIO3HABaTh  TPOBEPSAEMOE  IMPEATOIOKCHHE
(rumoTe3y), OICHHWBATh MPABUIBLHOCTH IMOpPSJKA IPOBEACHHS HCCICIOBAHMS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN Pe3yJIbTaT;

IIPOBOJUTH OIBITHI 110 HAOJIOICHUIO (PU3HYECKUX SBICHUH WM (HU3UICCKUX
CBOWMCTB Tei (M3ydeHHe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAHCHUS DHEPIHH,
3aKOHA COXPAaHCHHMS HWMITYJIbCA, JICWCTBHE 3aKOHA BepHY/UIM W BO3HUKHOBCHHE
NOBEMHON CHJIBI KpbLJIa, 3aBHCHMOCTH IEpHOJIa KOJICOAHWH MNPYKHUHHOTO
MasTHUKa OT MacChl Tpy3a M KECTKOCTH MPYXKUHBI W HE3aBHCHMOCTH OT
aMIUTUTYIbl MaJIbIX KOJICOAHMA, TPAMOJMHCHHOE pPaclpOCTPaHCHHE CBETa,
pa3ioKeHHe OCJIOro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300PaKCHHS B IJIOCKOM
3epKaJic ¥ CBOMCTB M300pakKeHUs MpeaMeTa B COOMpArOIel JIMH3E, HAOII0ACHHUC
CIUTONTHBIX M JIMHEHYATBIX CIICKTPOB W3JIy4eHHs): (HOPMYIUPOBAThH MPOBEPIEMOE
Npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITEJILHO COOMpATh YCTAHOBKY W3 M30BITOUHOTO Habopa o0OpymoBaHWS,
OIMCHIBATDH XOJI OMBITA U (HOPMYITUPOBATH BHIBO/IBI,

IPOBOAUTH MPU HEOOXOAMMOCTU CEPHUI0 MPSIMBIX H3MEPEHUM, OIpeaesss
CpellHee 3HAYeHUE HU3MEPSIeMOM BEIMYMHBI M OMNpEAeNsisi MOrPEeUIHOCTb
pPE3YNIbTATOB MPAMBIX H3MEPEHUN, OOOCHOBBIBATH BBHIOOp cIroco0a H3MEpEeHHs
(M3MepUTENBHOTO MPUOOopa);

IPOBOAUTH KOCBEHHBIC M3MEPEHUsT (U3MUECKUX BEIUUUH (CPEIHSA CKOPOCTh
U YCKOpEHHE Tella TMPH PABHOYCKOPEHHOM JBUIKEHUH, YCKOPEHHE CBOOOJHOTO
najgeHusi, KECTKOCTh  MPYKUHBI, KOIDPUIMEHT  TPEeHHsS  CKOJIBKCHHS,
MexaHW4yeckas pabora W MOIIHOCTh, dYacToTa W Iepuoj  KoyieOaHuit
MaTeMaTHYeCcKOTO0 W IPYKUHHOTO  MAasTHHKOB, (OKYCHOE  pacCTOSHHE
coOuparomeii JUH3BI W €€ ONTHYeCKas CHila, paJAuoOaKTHBHBIA (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/Ia HW3MEpPEHHUs, IUIAHUPOBaTh W3MEPEHUsS, CaMOCTOSITEIbHO COOUpPATH
DKCIIEPUMEHTATBHYI0 ~ YCTAaHOBKY,  BBIYHCIATH  3HAYCHUE  BEIWYUHBI |
aAHAM3UPOBATH TOYYCHHBIE PE3YNbTATHI, OLIEHWBASI MOTPEUTHOCTH PE3YIHTATOB
KOCBEHHBIX U3MEPECHNUN;

IPOBOANTH IKCIEPUMEHTAIBHBIE UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BENUYMH (3aBHCHMOCTh MyTH OT BPEMEHH IMPU PABHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIBHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJBKECHHS OT CHIIBI
HOPMAJILHOTO JIaBJICHHS, MEpPUOaa KOJeOaHWUN MaTEeMaTHYECKOTO MAasTHUKAa OT



JUIMHBI HUTH, OMNpENENICHUEe YCKOPEHHsS CBOOOJHOTO TaJeHHUs, HCCIEeI0BaHUE
W3MEHEHHUSI BEJIMUYMHBI U HAMPABICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCTH yria
OTpa)XEHUSI CBETa OT Yyria MaJcHus, yrja MpeJOMIICHHS OT yria MnajcHus
CBETOBOI'0 Jy4ya, WCCJIECIOBAHUE TPEKOB: H3MEPEHUE DHEPTrUU YACTHUIIBI IO
TOpMO3HOMY yTH (110 oTorpadusam)): COBMECTHO € yuuTeseM (popMynupoBaTh
3a/1a4y W TUIIOTE3Y MCCIEIOBAaHUsI, CAMOCTOSTEILHO TJIAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITEJIbHO COOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, TMPEACTaBIAThH
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;

XapaKTEepPU30BaTh MPUHIIMIBI TEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOUCTB M TEXHOJOTHMYECKUX IPOIIECCOB C OMOpPON Ha WX OnucaHusi (B TOM
YquCje: CHUAOMETpP, JMAaTYMKU TIOJIOKEHUs, PACCTOSHUS U YCKOPCHHS, paKeTa,
9XOJIOT, OYKH, TMEPHUCKON, (QoToanmapar, MHKPOCKON, TEIECKOI, ONTHYECKUE
CBETOBO/IbI, CIEKTPOCKOII, TO3UMETpP, kaMepa BuiibcoHa), MCMONB3ys 3HAHUS O
cBOMCTBaX (M3UYECKUX SIBICHUU M HEOOXOIUMbIC (U3UYECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl U CXEMaTUYHBIE PUCYHKH HW3YUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB IMPHU
pelIeHNH Yy4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKUE CXEMbl I TOCTPOCHUS
n300pakeHUH B IJIOCKOM 3epKaJie U COOMpArOIIeH JINH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEPax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UUYECKUX 3HAHWKM B MOBCEIHEBHOW XU3HH I OOECreYeHUs
0e30IacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECCKHMH YCTPOMCTBaMH,
COXpaHEHHUsS 3J0pPOBbS M COOJIIONCHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK Gusudeckoro coaepxkanus B MHTepHere,
CaMOCTOATETHHO (HOPMYITUPYS MOWCKOBBIM 3ampoOC, HaXOIUTh MYTH OIpPEICIICHUS
JIOCTOBEPHOCTH TOTYYECHHOW HH(POPMAIMM HA OCHOBE HMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIB30BAaTh IPHU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TOMYJSPHYIO
TUTEpaTypy (PU3NYECKOTO COmEpKaHUs, CIIPAaBOYHBIE MaTepHalbl, 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
uHOpPMAITMN U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJEPKAHUS, IMyOJIHIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHOW WIIM UCCIEA0BATEIBCKOU NS TEILHOCTH MIPU
3TOM TPaMOTHO MCIIOJb30BaTh M3YYCHHBINM MOHSITUWHBIA AaIlapar M3y4aemMoro



paznena (U3MKM M COMPOBOXKJATh BBICTYIUIEHHME MpEe3eHTaUueld ¢ y4E€ToM
0COOCHHOCTEH ayIUTOpUU CBEPCTHHUKOB.



8 KUIIACC

KoanuecTBo 4acon DJIEeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (undposbie)
Ne n/mn KontpoJsbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznes 1. TenuioBble siB1eHUA
1.1 CrpoeHue u CBOMCTBA BELIECTBA 4
1.2 TemuoBbIe mpoiecchl 32 1 6.5
Hroro no pazgeny 36
Paznea 2. DiekTpuvecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DnexTpuyecKue 3apsaabl. 3apsHKeHHbIE Tea 6 1
' U UX B3aMMOJICHCTBHS
2.2 [TocTOSHHBIN 3EKTPUYECKUNA TOK 30 1 10
2.3 MarsuTHbI€ SBICHUS 10
Hroro mo pazgeny 46
Pa3znen 4. CBeToBbIe AIBJICHUSA
4.1 3aK0oHBI pacIpOCTPAHEHUS CBETA 7 1 1
4.2 JIunzsl. OnTryeckue npudopsl 7 1 2
Wroro no pazgeny 14
Paspen 3. IloBTopurenbH0-0000 120U MOAY/Ib
3.1 IToBTOpUTENBEHO-00001IAIONINI MOAYIIH 5
3.2 NTOI'OBAS PABOTA 1 1
Hroro no paszneny 6




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

24.5




8 KUIIACC

KoaudecTBo 4acoB

o
Jr:;n Tema ypoka Beero Kourpoiasbubie | IIpakTHyeckue
padoTsbI padoThI
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJI 1
3 Monenu TBepaOro, )KUIKOr0 U Ira3000pa3HOro |
COCTOSIHMM BeIllecTBa
4 CMaumnBaHue M KalmWUISIPHOCTb. 1
[ToBepXHOCTHOE HaTsKEHNE
5 Tennosoe nwxkenue. Temneparypa 1
6 TemneparypHble MIKaJIbI 1
; BHyTpeHHss S5HEprus U crnocoobl eé |
U3MCHEHHUS
8 Bunel Tenonepenaun 1
KonnuecTBo TemnoTsl. Y aenbHas 1
2 TEIIOEMKOCTh
Ypok-uccnenosanue "[IpoBepka runoresbl
JMHEWHOM 3aBUCUMOCTH JUIMHBI CTOJIOUKA | 1
10 AKHUJIKOCTH B TEPMOMETPUUECKOH TpyOKe OT
TeMIiepaTypsl"
VYpaBHeHue TermioBoro 6ananca. TemoooMeH
11 U TEIUIOBOE paBHOBecHE. 3akOH HproToHa— 1
Puxmana
12 JlaGopatopHas pabota "HccnenoBanue 1 1




SIBJICHHSI TETUIOOOMEHA IPU CMEUIMBAHUT
XOJIOJIHOM U ropsiuei Bos!"

13

Pemtenue 3agau no teMe "TemiooOMeH u
TEIJIOBOE paBHOBecHE"

14

JlaboparopHuas padota "Onpenerenne
KOJIMYECTBA TETUIOTHI, TIOJYICHHOTO BOIOH
IIPH TEIIOOOMEHE C HAarPeThIM
METAJUTMYECKUM IUITUHIPOM"

15

[InaBneHnue n oTBEpACBaHUE
KPUCTAJIJIMYECKUX BEIIECTB. Y AeIbHas
TEIUIOTA TJIaBJICHUS

16

Pemrenne 3agau no reme "[lnmaBinenne n
OTBEP/ICBAHUE KPUCTATUINYECKHUX TN

17

JlabopaTtopHnas pabota "OnpeneneHnue
yAEIbHOM TEIJIOTHI MUIaBI€HUA Jibaa"

18

[Tapoo6pazoBaHue 1 KOHIEHCAITHSI.
Ucnapenue

19

Kunenune. Y nenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTD
TEeMITepaTyphbl KUIIEHHUS OT aTMOC(HEpPHOTO
JaBJICHUS

20

Pemenne 3agau mo reme "[lapooOpazoBanue u
KurneHue"

21

HacepimeHHbIif 1 HEHACBIIIEHHBIN TIap.
BrnaxHocTh BO31yxa

22

BrnaxxHocTh BO3ayXa U €€ U3MEPEHHUE.
JlaGopatopHas pabota "Onpeznenenue
OTHOCHUTEIIbHOM BIAXXHOCTH BO3ayXxa"

0.5

23

Pertenne 3agau mo reme "BiaaxxHOCTE"




Pewrenue 3ana4 v aHaIu3 CUTYyaLMi,

24 CBsI3aHHBIX C SIBJICHUSIMH MCHAPCHUS U
KOHJICHCALIUH
OHeprus ToIIuBa. Y ienbHasl TeIIoTa
2 CropaHus
26 [TpuHIMTIBI paOOTHI TETIJIOBBIX IBUTATEICH
[TapoBas TypOuHa. JIBuraTesib BHyTPEHHETO
27 CropaHus
28 KII[ TenmoBoro nBuratens
Pemenne 3agau mo reme "KIIJ] TeruroBoro
29 nBurarens"
VYpoxk-koupepenius "TennoBpie IBUTATENN U
30 3a1uTa OKpyXaromeu cpeapbl"”
31 TennoBsle MOTEPH B TEIUIOCETAX
3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTHU B
32,33 MEXaHUYECKUX U TEIUIOBBIX MPOLECcCax
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
34,35 "TemnoBsie siBIeHUs. MI3MeHeHHne arperaTHbIX
COCTOSIHMI BemiecTBa"
Kontponbras padota o teme "TerioBbie
36 siBieHUs. I3MeHeHne arperaTHbix COCTOSHUN
BelecTna"
37 Juexktpu3anus TeJa. /[{Ba pona 3apsinos
38 B3anmoelicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona
Dnekrpuueckoe nose. Hanpsk€HHOCTh
39 3NEKTpUYECKOro noJisd. [puHnun

CYIICPIIO3UIHUH IJICKTPUICCKUX noae




Hocurenu snekTpuyeckux 3apsjioB.

40 . 1
DneMeHTapHbIi 3apsa. CTpoeHue aroma
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia |
41 HpOBOI{HI/IKI/I, JUBJICKTPUKH U
MIOJIYTTPOBOAHUKHU
" Pemrenue 3agau o teme "3akoH coXpaHEHUs |
AIEKTPUYECKOTO 3apsa'
a3 JuexTpuyeckuii Tok. UcToUHUKH 1
3JIEKTPHYeCKOro TOKa
44 DNeKTpUUECKUi TOK B MeTaJlIax 1
45 DIEKTPUYECKHUN TOK B JKHJIKOCTSX U Ta3ax 1
46 DJIEKTpUYECKas LETb 1
47 Cuia Toxa. Ammiepmerp 1
48 DIIEKTpUYECKOE HanpsKeHue. BoiabTMeTp 1
49 JlabopaTtopHnas pabora "COOpKa U UCTIBITAaHHE |
AJIEKTPUYECKOM LIETH MOCTOSIHHOTO TOKa"
50 3aBUCHUMOCTb CUJIbI TOKA OT HAPSIKECHMUSL. 1
3akoH OMa Juis yyacTKa 1enu
JlabopaTtopHas pabora "VccnenoBanue
51 3aBUCHMOCTH CUJIBI TOKA, TPOTEKAOLIETO |
yepes3 pe3nucTop, OT HAIPSDKEHUS Ha
pPE3UCTOpE U COMPOTUBIIEHUS pe3nucTopa”
- DIIEKTPUYECKOE CONPOTUBIICHUE. Y IETIbHOE |
COIIPOTHUBIICHUE
53 JlabopatopHas pabota "Onpeznenenue |
YEIBbHOTO COMPOTHUBIICHUS IPOBOJHUKA"
54 Pemrenue 3aaau no reme "DeKTpUUEcKoOe |

COINPOTHBIIEHHUE. Y IEJIBHOE CONIPOTUBIICHHE"




55

Pemenue 3agau mo reme "3akox Oma"

56

IlocnegoBarenbpHOE U napajjiCJIbHOC
COCAMHCHUA IMMPOBOAHHUKOB

57

JlabopatopHas pabota "IIpoBepka mpaBuia
CJIOKEHHUSI HAPSDKEHUM ITpU
MIOCJIEJOBATEILHOM COEIMHEHUU JIBYX
pe3uctopos"

58

Pemrenue 3amau o teme "IlocienoBarenpHoe
U NapaJuIeIbHOE COeIMHEHUS IPOBOHUKOB"

59

Jlaboparopnas padota "IIpoBepka npasuiia
A0 CUJIBI TOKA IMTPH MapalJICIbHOM
COEJIMHEHUU PE3UCTOPOB"

60

Pemenue 3a1ay Ha npuMeHeHne 3akoHa OMa
JUTSL Pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB

61

OJIC 1 BHyTpEHHEE CONTPOTUBIICHUE
HCTOYHMKA TOKA. 3akoH OMa JUIs IOJIHOU
e

62

Pemenue 3agau no reme "3/1C, BHyTpeHHEE
COMPOTHBIIEHNE UCTOYHHKA TOKa. 3akoH OMma
JUIA IIOJIHOH 1iernu”

63

JlabGopaTtophnas pabora "Onpeanenenue IJ1C u
BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA
ToKa"

64

[TpaBuna Kupxroda

65

JIabopatopnas padora "IIpoBepka mpaBui
Kupxroga"

66

Ypok-uccnenosanue "M3ydeHne BoIbT-
aMIIEPHBIX XapaKTEPUCTUK HETMHENHBIX
JJIEMEHTOB"




67

Pabota snekrprueckoro Toka. MomHocTh
ANEKTPUUECKOTO TOKA

68

Jlaboparopnas pabota "Onpenenenue paboThI
Y MOIIHOCTH 3JIEKTPUYECKOTO TOKa"

69

3akon Jlxoyns-Jlenma. [lorpeburenu
3JIEKTpUYECKOro Toka. KopoTkoe 3ambIkaHue

70

VYpoxk-koupepenius "OObsicCHEHNE U TPUHITUTT
JIEUCTBUSA TIOMAIIHUX
AJIEKTpOHArpeBaTeNIbHbIX TpHOOpPOB"

71

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"DnexTpuueckue 3apsaabl. 3apsyKEHHBIE Tena U
ux B3auMoaercTBus. IlocTosTHHBIN
AIEKTPUYECKUN TOK"

72

KounTponbHas pabota o teme
"DnexTpuuecKkue 3apsaabl. 3apsyKEHHBIE Tena U
ux B3auMoaercTBus. IlocTosTHHBIN
AIEKTPUUECKUN TOK"

73

ITocTosinHbIe MArHUTELI. MaraHuTHoe 1moJjie
3eMJIM M €ro 3HAYCHHE IJIA 'KM3HH HA
3emJie

74

OnbIT OpcTena. MaruutHoe nose
ANEKTPUIECKOTO TOKA

75

OnpIT AMnepa. MarnuTtHoe 1oJe KaTYIIKHU C
TOKOM. HpI/IMCHCHI/IC QJICKTPOMAruuTOB B
TCXHHKC

76

Cuna AmMriepa u onpezieneHue eé
HaIlpaBJICHUS

77

Pemenue 3anau no teme "Cuna Amnepa u
onpezeneHue e€ HarpaByeHus"




78

OneKTpoaBUraTeb NOCTOSIHHOIO TOKA.
Hcnonp30Banue 3I€KTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

79

Jlaboparopuas padota "M3ydeHue AeicTBHS
MAarHUTHOTO TI0JISI HA IPOBOJIHUK C TOKOM"

80

JlabopatopHnas pabora "KoHCcTpyrpoBaHue U
M3y4eHre paboThl AIEKTPOIBUTATEIIS"

81

[ToarotoBka K KOHTPOJBHOW paboTe MO TEME
"DJIeKTpOMarHUTHEIE SIBJICHUS"

82

KonTpomnbHas pabota "DnekTpoMarHUTHbIE
ABIEHUS"

83

DJieMeHThI reOMeTPHYECKOi ONTHKH.
HcTouHuKH cBeTa. 3aKOH NPAMOJIMHEHHOT0
pacnpocrpaHenusi ceera. O0pa3oBaHue TeHU U
MOJyTEeHH.

84

HaGumroiennie 1 onrcaHme oTpakeHus,
MIPETIOMJICHHSI CBETa; OOBSICHEHUE ITUX SIBIICHUH.
OtpaxxeHne u npenomiieHue cera. [IpoBenenue
MIPOCTHIX (PH3UUECKUX OIBITOB U
9KCIIEPUMEHTATBHBIX UCCIIENOBAHUN 110 H3YIEHUIO
yTia OTpa)KeHHsI CBETa OT yIJia MaJeHus. 3aKOHbI
OTpaKeHUS CBETA.

85

[Tnockoe 3epkano. CBoiicTBa n300pakeHU B
IJI0CKOM 3epkaiie. O0nacTh BUACHUS N300paKeHUS
B 3epkaiie. Pemenne 3a1a4y Ha mocTpoeHue
n300paKeHNH B MIIOCKOM 3€pKaJle.

86

HpeJ’[OMJ’ICHI/Ie CB€Ta. HpOBeHeHHe IMPOCTHIX
(1)I/I3I/I‘IGCKI/IX OIIBITOB U 3KCIICPUMCHTAJIBbHBIX
I/ICCJ'IGZLOBaHI/Iﬁ 110 U3YUCHUIO yTJIa INPCIOMIICHUSA




CBCTAa OT yTJia MaJACHU. 3aKOHBI IMPEIIOMJICHMU .
Pemienue 3aga4d Ha OTpa’XCHUC U MTPCIIOMIICHUC
CBCTA.

Jlunza. ®okyc 1 MEEMBIH Qokyc. DokycHOE
pacCTOsSTHUE JTMH3BI U ero u3Mepenune. Onruueckas
och JH3bL OnTHyeckas cuia JUH3bL V3MepeHue

87
(U3NYECKNX BEMTUYMH: (OKYCHOT'O PACCTOSIHUS
COOHMPAFOILICH JIUH3BI
[TocTpoeHue u300paxkeHU ¢ TIOMOIIBIO
88 cobuparomieii TMH3bI
[TocTpoeHue U300paXkeHU ¢ TIOMOIIBIO
89 paccenBaromIeii JIMH3bI
Pemrenwne 3a1au Ha IOCTpOEHHE N300pAKEHHUIH,
90 JlaBaeMBbIX JIUH30i
®dopmyna ToHKOM TUH3EL lomepednoe (JIuHEHHOE)
91 YBENTWYCHHE JIMH3BI.
92 Pemennie 3anaq Ha GOpPMYITy TOHKOM JTUH3BL.
Jl/p "llomyuenue n300paxeHUH TIPHA TOMOIIN
93 JTUH3EL"
I'ma3 xak onTuyeckas cucteMa. 3peHue.
OnTuaeckue mpuoopel. OOBsICHEHNE YCTPOUCTBA U
9 MIPUHIIATIA AEHCTBUS GU3NIECKAX TTPUOOPOB U

TEXHUYECKUX 00HEKTOB: OYKOB, CI)OToannapaTa,
MPOCKIMOHHOI'O arapara.

95

O6o0matommii ypok o reme "CBeToBbIC SIBICHUS"




KonTponbshas pabora "CseroBbie siBieHUS"

96

97 Pabora ¢ Tekcramu no teme ""TensioBbie L
siBJieHus "
Paborta ¢ Tekcramu 1o Teme "DIeKTpUYecKue

98 3apsibl. 3apsHKEHHBIE TEla U UX 1
B3aumoaeicTue"

99 Pabota ¢ TGKC"{&MI/I o Teme "[locTosTHHBIM |
ANEKTPUIECKUH TOK"

100 PaboTa c Texctamu 1o Teme "MarHuTHbie |
siBJIeHHAS "

101 PaboTa c Texctamu o Teme "CBeTOBBIC 1
SIBJICHUS"

102 HNTOT'OBASI PABOTA I10 ®U3UKE 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 22.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®uszuka yuebnuk, 7 knacc/Ilepoimkun U.M., UBanoBA.U., AO "U3narenbcTBO
"IIpocBenienne"
®duzuka yueOnuk, 8 kinacc/Ilepeimikun .M., IBanoBA.H., AO "U3narenscTBO
"IIpocBenienue"”
®dusuka yueonuk, 9 knacc/Ilepeimikun .M., IBanoBA.U., AO "U3narenscTBO

"IIpocBenienue"

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA

Co6opnuk 3anau no pusuke 7-9 knacc, B.U. Jlykamuk, E.B. iBanoBa
MzpatenbctBo "l[IpocBemenue” 2014r

A.B. Ilepsimkun CoopHUK 3a1a4 1o ¢pusuke 7-9 knacc, M3garenscto "poda"
20157

JI.A. Kupuk ®usnka- caMOCTOsTeIbHBIE U KOHTPOJIbHBIE paboThI, 7-9 Kiacc
UznarensctBo "poda" 2017t

A.E. Mapon E.A. Mapon [{unaktuueckue Matepuaisl 7-9 kiacc, M3naTenbcTBo

"Ilpoda" 2017r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

[Tnatdopma: Yuu.py, AKnacc, LIOK, https://infourok.ru/, https://resh.edu.ru/
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