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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHW M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOnéHHOM YPOBHE OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl, MPECTaBIECHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (denepanbHO paboueil mporpaMMbl BOCITUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HANpaBlI€HO Ha YIOBIETBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOEHHUIO (PU3MUYECKUX 3HAHUI, U Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcd. B nporpamme mno (u3uke  y4UTHIBAIOTCA
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METAPEIMETHBIM PE3YJIbTaTaM OOYUYEeHHUS, a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT NpuMEpPHYIO MOCIeA0BaATEILHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COAEpPKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIXCs.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOILY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY TIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHel, acTpoHOMUEH ©  (GU3UYSCKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYI0 KapTUHY  MHpA,
IpeloCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha yriayOJE€HHOM YpOBHE MPEIINojaracT YBEPEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTepU3yrIUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH Hay4HOT'O UCCIEOBAHUS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BaTh HAYYHBIE J0KA3aTEIbCTBA IS
MOJIy4E€HUS BBIBOJIOB.

[lenn wusyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzanusx Poccuiickoit ®denepanuu, peann3yOIUX



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

[enmn n3ydyennst pu3uKky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHHsI OOYYAIOIIMXCS K HAyYHOMY H3YYCHHIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

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

dbopMUpOBaHNE HAYYHOTO MHPOBO33PEHHs KaK pe3yJbTaTa U3YYCHHUS OCHOB
CTpOEHUS MaTepUu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpOBaHUE YMEHUW TPUMEHATHh (U3WYCCKHE B3HAHUS W HAYYHBIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpOBaHUE TPEACTABICHUM O poOdM (PU3UKU [JIs8 Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

dbopMHUpoOBaHUEe TOTOBHOCTH K JalIbHEWIIEMy W3y4YeHUI0 (GU3UKKA Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieii oOydeHus Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

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

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX U KaY€CTBEHHBIX 3a/a4, TPEOYIOMuX
CO37aHUSl W WCIIOJIb30BaHUS (PU3MYECKUX MOJENeH, BKIIIOYAas TBOPYECKHE W
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
(bu3MYeCcKue BEIMYHUHBI, BBIJIBUTATh THIIOTE3bI U TIPEJIaraTh SKCIICPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W MIPOBOJUTH OMBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMUSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJIaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JTOCTIKCHUAX (DU3UKH, HHTEPIpPETAIU U
KPUTHUYECKOE OLIEHWBaHNE MH(POPMAIIH;

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



Ha w3yuenue ¢usuku (yriyOs€HHbIH YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero o6pazoBanus orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIETIO).



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusrka — Hayka O mpupone. SBneHus npuponabl (FIEMEHTHI COJAEPKaHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DuU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHUIBI (U3NYECKUX BETUYHH.
3mepenne @u3anyeckux BeIUYHMH. OTaloHbl. Pusznueckue npudopsl. llena
nenenusi. [lorpemnocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpyIoBaHuEeM. MexayHapoaHas cuctema eauHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAyKd H3y4aloT MPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue Gu3NUecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

Mexanuueckue, TEIUIOBBbIE, DJJICKTPUYECKHE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPH U TPOIEAypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
U (GPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHne UEHbI IeJIEeHUs IKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

[IpoBenenne wuccaeqoOBaHUsSL IO MPOBEPKE THUIOTE3bl: JAIBHOCTH IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIBITIE BHICOTA MTyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbI U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmxenne yactull BemiecTBa. CBSI3b CKOPOCTH JABWXKEHHMS YacTHI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [uddysus. BzaunmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM W TBEPIBIX
(kpuctamuyeckux) Tell. B3auMoCBs3b MEXK]y CBOWCTBAMU BEHIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIPHBIM CTpoeHreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHmid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTaJIKUBAaHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimul.

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

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHne U B3aUMOAEMCTBHE TeJl.

Mexannueckoe paBwkenue. Ilyte u  nepememenue. PaBHOMepHoe u
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Tten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTEM BETUYWH, OINUCHIBAIOIIUX JABWXKeHHe. OO1ume
MOHATUST 00 OTHOCHTENBbHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApalIebHO.

SlBnenne unHepuuM. 3aKOH HMHEPUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHs Teil. Macca Kak Mepa HWHEPTHOCTH Telia B
MOCTyHaTeIbHOM JBWXEHUU. I[lnotHocTh BemiecTBa. CBs3b IJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOUIIBIO AMHAMOMETpA. SIBICHHE TATOTEHUS U CHUJa
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONIbXKEHUST U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepeHne cKkopoCTH MPSIMOJIMHEHOTO JBUKEHHSL.

HaOGmronenue siBfieHust HHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CuJjl, HalpaBJIEHHbIX 110 OJTHOM IPSIMOIA.

Jlabopamopnsie padomul u onsimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHKEHHUS (IIApUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

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

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEH M ra3oB.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JIaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHYECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUIAKOCTU  OT  TIJIIyOWHBI  TMOTPY>KECHHUS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyael. [ 'uapaBiaudeckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJIEHUN B COBPEMEHHBIX TEXHOJOTHSAX.
Y CTpOoiCTBO BOAOIIPOBOAA.

Atmocdhepa 3emin u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aymHOM o0onouku 3emyd. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepPHOTO TaBJICHMUS.

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

Hemoncmpayuu.

3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuit mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJla U TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TeJl: IUIABAHWE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnsie padomul u onsimel.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpyX EHHOM B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BhITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

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

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTH XKUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgeua S. PabGora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJKMCHACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MOMeHTOB. [IpuMmeHeHHe TMpaBwia paBHOBECHUS pblyara K OJOKY. «30510TO€
npaBuio» mexanuku. KITJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

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

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenune npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTHUH.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YIJUIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JOCTHMKCHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs
y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YIbTAThI B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

IIEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX-(HU3UKOB;

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

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
U 3THUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uyennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHWE TIICHHOCTH (HU3MYECKON HAyKH KaK MOIIMHOTO HWHCTPYMEHTA
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI,

OpUCHTAIlUsl B JCATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJIBI;

pa3BUTHE HAY4YHOW JHO0O3HATEIHLHOCTH, WHTEpEca K HCCIEI0BATEIHCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypul 300p06ba u IMOUUOHATLHO20 OIAZONOYYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro0 TMOBEACHUS Ha
TPAHCIIOPTE, HAa JOporax, C SJIEKTPUUYECKUM U TEIUIOBbIM OOOpYJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;



c(OpMUPOBAHHOCTh HaBbIKa peQIIeKCHM, TpPHU3HAHHE CBOEro IpaBa Ha
OIIMOKY M TaKOTO K€ IpaBa y IPyroro 4ejaoBeKa,

e 6)mpyooeozo eocnumanus:

aKTUBHOE YYaCTHE B pPEIIEHWU TMPaKTHUECKUX 3ajady (B pamMKax CEMbH,
o0pa3oBaTenbHON OpraHu3alu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHIM;

WHTEPEC K MPAKTUICCKOMY H3yUEHUIO MPOoheCcCrid, CBI3aHHBIX ¢ (PU3UKOM;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTallMid Ha NMPUMEHEHHE (PU3UYECKUX 3HAHWM i1 peuieHus 3ajad B
0o0JaCTH OKpYy)Karomieil cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPeJibl;

OCO3HaHHWE II00aTBbHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM W IMyTed HuX

pelieHus;
o 8)adanmavyuu K U3MEHAIOWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBHM MPU BBINOIHEHUH UCCIEIOBAHUNA H
MPOEKTOB (PU3MUYECKON HAIIPABIECHHOCTH, OTKPBITOCTD OMBITY Y 3HAHUSIM JIPYTHUX;

NOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Y€pe3 IPAKTHYECKYIO
NESATEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeH, OHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE AS(HUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTUS B MNPHUOOPETEHUH HOBBIX (PUINUECKUX
3HAHUI;

CTpEMJICHHUE aHATTM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MTPUPO/IbI, 00ILIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHHMSA Ha OKPYKAIOLIYI Cpeny,
BO3MOYKHBIX INI00AbHBIX TOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIONIUE TO3HABATEIILHBIC YHHUBEPCATIbHBIC yUeOHbBIC ICUCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4eOHBIC  JICWCTBHS,  PETYJISSTHBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC ICHCTBUSL.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble JJornueckue a1eiicTBUA:



BBISIBISITH M XapaKTepU30BaThb CYIIECTBEHHbIE MPU3HAKA  OOBEKTOB
(siBIEHUH), KIaccu(UIMPOBATD UX;

BBISIBJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (akTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DU3NYECKUX
SBJICHMA M TMPOLIECCOB, JI€JIaTh BBIBOJBI C HCIIOJIb30BAHUEM JIEIYKTUBHBIX W
WHAYKTUBHBIX ~ yYMO3AaKJIIOYEHUW, BBIABUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bu3NYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMpATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB PEILEHUS, BHIOOp HanboJiee MOAXOMASILEro ¢
Y4ETOM CaMOCTOSITEJIBHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY OIBIT, HECJIOMXHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCTEIOBAHUE (PU3UUECKOTO SABJICHUS;

OLICHMBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, MOTYUYEHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
IPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEJOBAHMS,

IPOTHO3MPOBATh BO3MOYKHOE JaJIbHEIIee pa3BUTHE (PU3UUECKUX MPOLIECCOB,
a TaK)Xe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nunopmanueii:

OPUMEHATh PA3IUYHbIE METOJbl, HHCTPYMEHTbI W 3alpOChl MpPHU MOHUCKE U
oTOOpe MH(POPMALIUU WU JAHHBIX C YUYETOM MPEAJIOKEHHOW yueOHOU (pu3nyeckoi
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH HH(POPMAIIIIO
pa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

OLICHMBATh HAIEKHOCTh HMHMOpPMALMU TO KPUTEPHUSIM, MPEII0KEHHBIM
y4uTeNneM Uiu CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHbOpMaAllMU W WJUIIOCTPUPOBATH peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 nX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:

B XoAe OOCYyXIeHHs y4eOHOro Marepuala, pe3yJbTaToOB JabopaTOpHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbl U
BbICKa3blBaTh WJEW, HALEJICHHBIE Ha pelIeHWe 3a7adyd | TOAJEep)KaHHe
OJ1arokenaTeabHOCTH OOIIEHNUS;



COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSAMHU JAPYTHX YIACTHUKOB JHAIIOTA,
OOHapYy>KHUBaTh Pa3JIMINEC U CXOJCTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJCTABIATh PE3YIbTaThl BBIIOJIHEHHOTO (DU3WYECKOTO OIMbITa
(3KCIIepuMeHTa, UCCIIeI0BaHus, TIPOCKTA);

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

MIPUHUMATH 1€ COBMECTHOM JEATEILHOCTH, OPTaHU30BBIBATh JCHCTBUS 110
e€ JOCTHXKEHHUIO: pacIpeieisaTh PpOiaH, OOCYXKIaTh MPOLECChl M PE3YIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BEITIOJIHATh CBOIO YacTh PadOTHI, OCTUTas Ka4eCTBEHHOTO pPe3yJbTara IIo
CBOEMY HANPAaBJICHUIO W KOOPAWHUPYS CBOM JCHCTBUA C APYTHMH WICHAMH
KOMAaH/IbI;

OIICHUBATh KAaue€CTBO CBOEr0 BKJIaJla B OOIMMA TPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEITFHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aMMOICHCTBHSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBHS
Camoopranusamnus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
perieHus pU3NYECKUX 3HAHUM;

OPUEHTHPOBAThCSI B Pa3IMUHBIX  MOAXOJAX  MPUHATUS  pelleHui
(MHIUBUYaJIbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATUE PELICHUH rpyHoi);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelieHHs] (PU3NYECKON 3ajauu WiIn
IJIaH HCCIEJOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pELICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,

OOBSACHATh  MPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS])  Pe3yJIbTaTOB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS
(GU3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
WU3MEHUBIINXCS CUTYallMi, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSAM.

CTaBUTh ce€0s1 HA MECTO JAPYroro 4ejaoBeKa B XOJ€ CIOopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JIPYTroro.

npu3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI



K koHIly 00y4ueHus ¢ 7 Kaacce NIpeIMETHBIE pE3YyJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XUMHUYECKHUE SIBJICHUS, HaOII0ICHUE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPHOE, KUAKOE, razo00pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYyIOIIAsi cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyarh sBiIeHUS (Auddy3us, TEMI0oBOE IBUKEHUE YACTHUIL
BEILECTBA, PAaBHOMEPHOE JBWKEHUE, HEPABHOMEPHOE JBWXKEHHUE, WHEPIUS,
B3aUMOJICUCTBHE TEJ, PABHOBECUE TBEPIBIX TEJI C 3AKPEIUIEHHON OCHIO BpalCHUS,
nepegavya JaBjIeHUS TBEPABIMHU TeJaMH, >KUJIKOCTSIMHU U Ta3aMu, aTMochepHoe
JIaBJICHUE; TIaBaHUE TeJ, IPEBPAIICHHS MEXaHUYECKOW SHEPTUN) IO OMMUCAHUIO HX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIMIMX JaHHOE
(bu3HUECKOe SIBJICHHUE;

pacro3HaBaThb  MPOSIBIEHHE  M3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpy’KaoIieM Mupe (B TOM uucie (U3NYECKue SBJICHUS B IPUPOJIE: NMPUMEPHI
JBUKEHHS C PA3IMYHBIMUA CKOPOCTSIMH B KMBOM M HEXHBOU MPUPOJIE, NEHCTBUE
CWJI TSKECTHU, TPEHHUsSI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOro
JIaBJICHUS Ha JKUBOW OpraHusM, IJIaBaHHE pbIO, pblYard B Telle YellOBeKa), NpHu
ATOM MEPEBOJUTH NMPAKTHUECKYIO 3a/adyy B Y4YEOHYIO, BBLICIATH CYIECTBEHHBIC
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YYEHHBIE CBOMCTBA TeJ W (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
¢usznueckue BenuuHMHBI (Macca, O0OBEM, IUJIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CPEIHSsI CKOpPOCTb, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC Tella, CWJIA TPEHUS,
JaBJeHUE TBEPIOro Teja, AaBi€HHUE CTON0a >KMIKOCTH, BBITAJIKMBAIOIIAs CHUJIA,
MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIHUEHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETUYECKasl M NOTEHLUAJIbHAS SHEPTHS]), IPU
ONMKMCAHUM MPABUIIBHO TPAKTOBATH (PU3NYECKUN CMBICH HMCMOJIb3YEMbIX BEJIUYUH,
ux O0OO3HAUCHUS W EIUHUIEI (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3MYECKUE SBICHUS U MPOIECCHI,
UCIIOJB3Yys MpaBUja CI0XKEHUs Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackasig, 3akoH ApxuMmena, MPAaBUJIO paBHOBECHS pblyara (0y0Ka), «30J0TOE
NPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW 3HEPruu, IMpU 3TOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;



CTPOHUTH MPOCThIE (PU3MUECKHE MOJENU PEANbHBIX OOBEKTOB, MPOILIECCOB U
SBIICHUM, BBIACIATH TPU ITOM CYHIECTBEHHBbIE M BTOPOCTEIICHHBIC CBOWMCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUH, TPUMEHATh (PU3UICCKUE MOICIH JIJIsT OOBSICHEHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUeOHBIX 33/1a4;

OOBSCHATH (PU3NYECKUE SBJIICHMUSI, MPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTyalldid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTepHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJICICTBEHHBIE CBS3M U BBICTPAUBATh
JOTHYECKYI0 IIEMOYKY PpacCyKJIE€HUH C ONOpod Ha M3yYEHHBbIE CBOWCTBA
(dbu3nYecKuX SIBJICHUHN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

pemath pacyéTHble 3a1auyu (B 2—3 AC€HCTBHS) MO M3ydyaeMbIM TeMaM Kypca
¢u3uky, BeIOMpas aleKBaTHYIO (PU3NUECKYIO MOJIEb, C UCIIOJIb30BAHUEM 3aKOHOB
U (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHE BEIMYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHE 3a/layd, BBIABIATH HEJOCTAIOIIME WIM H30BITOYHBIC
JaHHBIe, OOOCHOBBIBATH BHIOOpP METOJa pEIICHUS 3aJadyd, HCIIOJIb30BaTh
CIPaBOYHBIE JAaHHBIC, MMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OIICHUBATh PEATUCTUYHOCTh TMOJYYCHHOTO 3HAYEHUS (PU3NYECKON BEITUYUHBI U
OTIPEENATh PA3MEPHOCTh (PU3NUYECKOW BEIMYMHBI, MOJTYYEHHOW MPHU perieHUH
3a]a4H;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPU MOMOIIH
¢u3nyecKux METOAOB, M NpeljaraTb OPUEHTHUPOBOYHBIA CIOCOO pelIeHHs, B
ONKMCAaHUU  UCCIEJOBAHMSI  pPaclo3HaBaTh  IPOBEPSAEMOE  MPEANOIOKEHHE
(TUMOTE3Y), UHTEPIIPETUPOBATH MOTYUYEHHBIN pe3ysIbTaT;

MIPOBOJNTD OTIBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUN UM (PU3UIECKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHHE Ta30B, SBJICHUE WHEPIIUH,
U3MEHEHHE CKOPOCTH MPHU B3aWMOACUCTBUHU TeJ, Meperavya JaBICHUs KUIKOCTHIO
U Ta3oM, NpOsIBICHHE NEHUCTBUS aTMOC(HEPHOrO NaBICHHS, NEWCTBHE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEANOJI0KEHUE (THUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJIIOACHUN, CAMOCTOSITENTFHO COOUPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

MPOBOJUTh TPSMBIE U KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIUYUH
(paccTosiHUE, TIPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Tela, Cuila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH W TBEPIOTO TeNa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/lyXa, BBITAJIKUBAIOLIAS CHJIA, NEUCTBYIOIIAs Ha MOTPYKEHHOE B MKUIAKOCTh
TENO, KO3(PPUIMEHT TOJIE3HOTO  JAEWCTBUA  MPOCTBIX  MEXAaHU3MOB) C
UCIIOJIb30BAaHUEM AaHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BBHIOOP
METOJla M3MEpeHUs, (PUKCUPOBATHh IMOKa3aHHUsS MNPUOOPOB, HAXOAUTH 3HAUCHUE



U3MEPSEMO BETMYHMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;

IIPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEU
(¢u3NYEeCKUX BEIWYMH (3aBUCHMOCTH IIyTH PaBHOMEPHO IBMXKYIIETOCS Tejla OT
BPEMEHM [JBUKECHHS Teja, CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUS, KadecTBa OOpaOOTKM TOBEPXHOCTEH TEl U HE3aBUCHUMOCTH CHJIBI
TPeHHUsI OT IUIOMIAJM COMPHUKOCHOBEHHUS TeJ, CHUJIbl YNPYrOCTU OT YJUIMHEHUS
IOPYKUHBI, BBITAJKUBAIOMIEH CHIIBI OT 00BbEMa MOrpYyKEHHOM 4YacTU Tejla U OT
IUIOTHOCTU HUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM IJIaBaHUS TeJl, YCIOBUN paBHOBECHUsS pblyara
u OJOKOB): COBMECTHO C yuuTesneM (GOpMYIUpOBaTh 3ajJadyy W THUIIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HHCTPYKLUH,
IPEJCTaBISATh MMOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIWYUH B BUJAE TAOJIUL U
rpaukoB, OILIEHWBATh TMOTPEIIHOCTH, JeJaTh BBIBOJBI IO pe3yibTaTaM
UCCJIEI0BAHNUS;

coO0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHILIMIIBI ACHCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOMUCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAlOUIMECs  COCyIbl, OapoMeTp, pblyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM Ha WX omucaHus (B TOM
quclie: TOAUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETp, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMEeTp), HUCHOJIb3ysd 3HAHHS O
CBOMCTBax (U3MYECKUX ABJICHUM U HEOOXOoAuMble (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TIPOIECCOB TIpHU
pelIeHny yueOHO-TIPaKTHUECKHUX 3a71ad;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU JUIs OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM OKOJOTUYECKOrO TOBEACHHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBISATH OTOOP UCTOUYHUKOB MH(POpMAIMK PU3NYIECKOTO COAEPKAHUS B
HNuTepuere, camMoCTOSTENbHO (HOPMYNIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPAaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBLICIATH



uH(OpMAIMIO, KOTOpasi SBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;

WCITOJIB30BaTh TP BBIMOJTHEHUH YUYEOHBIX 3alaHW HAYIHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coAeprKaHus, CIPaBOUYHbIE MaTEpHaIbl, PECYpPChl CETU
WUuTepHeT, BianeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpaTKHE MHUCHMCHHBIC M YCTHBIE COOOIIECHWS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJUYHO JieNlaTh KpaTKUe COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU OTOM TI'PAMOTHO MCIIOJB30BaTh HW3YUYCHHBIN IOHSATUHWHBINA
amnmnapar Kypca (pU3MKu, COMPOBOXK/IaTh BRICTYIJICHUE MPE3EHTAILINECH;

IPU  BBINOJHEHUM YYEOHBIX TIPOCKTOB M HCCJIEAOBAHUU pacCHpeeiaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMu, CJICIAUThH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKJIAJ B
JESATENbHOCTh TPYIIBL, BBICTPAMBATH KOMMYHUKATHUBHOE B3aWMOJICHCTBUE,
YUYUTBHIBAst MHEHUE OKPYKAIOIINX.

K koHiy oOyueHuss ¢ 8 knacce mpenMeTHbIE pe3yiabTaThl Ha YriayOJIeHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

UCIIOJIB30BaTh MOHATUA (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKCHHUE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHUSI BEIIECTBA, KPUCTAIUIMYECKHE U
amop(HBIe Tena, HACBIIIEHHBI W HEHACHIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA OJJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
MOJTYNPOBOIHUKH, JTUIIEKTPUKHU, UCTOYHUKH TTOCTOSTHHOT'O TOKA, SJICKTPUUECKOE U
MarHuTHOE MOJIs, ONTHYECKas CHUCTeMa) M CHUMBOJIMUYECKUM S3bIK (DU3UKU TpHU
pEIIeHNH YYEOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3/iNyaTh SIBJICHUS (TEIJIOBOE PACIIMPEHHE (CHKATHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAyMBaHHUE, KAMWJUISIPHBIC SIBJICHUS,
WCIIApEHHUE, KOHJICHCAIMS, IUIABJICHUE, KPUCTAIIM3AIUs, KHUIICHHE, CIIOCOObI
Teronepeaayu (TErIonpoOBOIHOCTb, KOHBEKIIUS, U3yUYCHHE), TEIJIOBBIE TTOTEPH,
ANIEKTpU3alUs TeJl, B3aUMOJICUCTBUE 3apsiioB, ACHCTBUS AJIEKTPUUYECKOTO TOKA,
KOpPOTKOE 3aMbIKaHUE, B3aUMO/JICUCTBUE MAarHUTOB, JIEHCTBUE MATHUTHOTO TOJISI HA
MPOBOJAHUK C TOKOM) IO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSIBICHWE  WM3YYEHHBIX  (PU3WYECKUX  SBJICHHA B
OKpyXaromeM wmupe (B TOM umcie ¢U3NUECKUE SBJICHHUS B MPHUPOJE:
MOBEPXHOCTHBIE U KaNWJUISIPHBIE SIBIICHHUS B MOPUPOJE, KPUCTALIBI B MHPUPOJIE,
usnydyenune CollHIIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 0Opa3oBaHUE POCHI,
TymMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJIEHUS B arMmocdepe, 3IEKTPUYECTBO
YKUBBIX OPTaHW3MOB, MAaTHUTHOE TOJIE€ 3eMJIH, JIpeii() TOII0COB, PO MATHUTHOTO



noyis JUisl KU3HM Ha 3eMjie, MOJSIPHOE CHSHHUE), IpPU 3TOM MEPEBOAMTH
NPAaKTHUECKYI0 3a7adyy B y4eOHYI0, BBIACNATh CYIIECTBEHHBIE CBOWCTBA
(mpu3Haky) GU3HUECKUX SIBICHMUIA;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (U3MYECKUE SBICHUS, MCIOJb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTrypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIUIOThI, paboTa Tra3a, yJellbHas TEIJIOEMKOCTh BEIIECTBA, YJENbHAs TEIIOoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NmapooOpa3oBaHMs, YJElbHas TEIUIOTa CrOpaHus
TOIUIMBA, KOADPUIIMEHT MOJIE3HOTO IEUCTBUS TEIUIOBOM MAaIlIMHBI, OTHOCUTEIbHAS
BJI&KHOCTh BO3[yXa, OJEKTPUUYECKUN 3apsll, CHUJIa TOKa, DIIEKTPUUYECKOE
HaIIpSDKEHUE, COINPOTHBIIEHUE NpoBOAHMKA, DJ[C B LenM NOCTOSHHOTO TOKA,
AIEKTPUYECKOE VYAEIBbHOE CONPOTUBJICHUE BEIIECTBA, padOTa W MOIIHOCTh
AIEKTPUYECKOr0 TOKA), PY OMUCAHUU MTPABUIBHO TPAKTOBATH (PU3HMUECKHUI CMBICI
UCIIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €IMHUIBl (U3NYECKUX BEJIUYHH,
HaXoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKTEepU30BaTh CBOICTBAa Tell, (U3MYECKUE SIBICHHS M IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEIIECTBAa, YpaBHEHUE TEIUIOBOro OayiaHca, 3aKOH COXPAHEHUS 3JIEKTPHUUECKOIo
3apsna, 3akoH KysnoHa, NpUHUMI CYNEpIIO3WLHUH 3IEKTPUYECKUX I0JEH, 3aKOH
Oma g yuacTtka uenu, nmpaBuiia Kupxroda, 3akon OMa a1t IOJTHOM 1IeTH, 3aKOH
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pPa3invyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAbHbIX OOBEKTOB, MPOLECCOB U
SBJICHUM, BBIJEJATh IPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUN, MPUMEHATH (PU3MUECKHE MOJICTU JIJIsi OOBSICHEHUS
(bu3MYEeCcKUX MPOIIECCOB U PEIICHUsS YYeOHBIX 33/1a4;

OOBSCHATH (PU3NYECKUE SIBJICHHUSI, IPOLIECCHI U CBOMCTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTYyallMii MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YHMCICHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHUX BEJUYHUH, [IPU ITOM BHIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATH
JOTUYECKYH) LIEMOYKY PACCYKIECHHM C ONOpOM Ha HW3YyYEHHbIE CBOMCTBA
buznyecKux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIH;

YBEPEHHO pelaTh pacy€THble 3afaud (¢ onmopod Ha 2-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BHIOMpas aJeKBaTHYI0 (PU3UYECKYIO MOJENb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (POpPMYJ, CBS3BIBAIOIIUX (PU3UUECKHE BEJINYHHBI,
3aMKMCBIBATh KPATKOE YCJIOBHE M Ppa3BEPHYTOE pEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINE WIN U30BITOUHbIE JaHHbIE, 000CHOBBIBATH BHIOOP METO/AA PELICHUS
3a1a4d, HCMOJIb30BaTh CIIPABOYHBIE [AHHbIC, IPUMEHITh METOAbl AaHAIN3a



pa3MepHOCTEH, UCTIONIB30BaTh rpapUueckre METOJbl PEIICHHs 3a/1ad, TPOBOAUTH
MaTeMaTHYeCKUe TMpeoOpa3oBaHus U Pacu€Thl, OICHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
(bu3MYeCcKOi BEJIMYMHBI, MOTYYEHHOM MpU PEIICHUH 3a/1a4K;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAHWM  HUCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  MPEINOJIOKECHHE
(TUmoTe3y), UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysIbTarT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (KamWUISPHbBIC SIBJICHMS, 3aBUCUMOCTb JaBJICHUS BO3/yXa OT €ro
o0BéMa W TeMmmepaTyphl, CKOPOCTH IIpollecca OCThIBaHMSA (HArpeBaHus) MpH
U3Jy4eHUH OT LIBETa H3JIydarouied (MOrJomaromei) MOBEepXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPATyphbl >KUAKOCTH M IUIOW@AAU €€ MOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aUMOJCHCTBHE AIIEKTPUUYECKUX 3apsiioB, B3aUMOJIEUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JICHCTBUSI MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBA DJIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
npeanoyiokeHue  (TUIoTe3y) O  BO3MOXHBIX — pe3ysibTaTaX  HaOJIOIEeHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITA U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAMUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3/yXa, CWJa TOKAa, HaIpsDKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHHE IPOBOJHUKA, paboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIHOJIb30BAHUEM AHAJIOTOBBIX U IIU(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (UKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE U3MEPSEMON BEIIMYUHBI C MOMOIIBIO YCPETHEHUS
pe3yJIbTaTOB CEPUN U3MEPEHUN U OLIEHUBAThH MOTPELTHOCTh U3MEPEHHUIA;

IPOBOANTH HKCIIEPUMEHTAJIbHbIE MCCIEIOBAHUS 3aBHUCHUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WU
OXJTKICHHMSI, UCCIICIOBAHUE SIBJICHUS TEIUI000MEeHa TP CMEITMBAaHUH XOJIOJIHOMN U
ropsiueld BOABI, 3aBUCUMOCTH COIMPOTUBJICHHS TPOBOJHWUKA OT €ro JJIMHBI,
IUIOIIA/IA  TONEPEYHOTO0 CEYEHHsS M yAEIbHOrO CONPOTHUBICHUS BEIECTBA
IPOBOJHMKA, CUJIBI TOKA, MPOTEKAIOIIETO0 Yepe3 MPOBOJHUK, OT HAIpPSDKEHUS Ha
MIPOBOJIHUKE, UCCIIEIOBAHUE TOCIEIOBATEIIBHOIO U MapaIeIbHOTO COEAUHEHUN
MPOBOJTHUKOB): COBMECTHO C YyuuTeJdeM (OpMYIHpPOBATh 3aladyy U THUIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSITEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIUH,
IPECTaBIISTh MOJTYYSHHbIE 3aBUCUMOCTU (DPU3MUECKUX BEJIUYUH B BUAE TAOJIUIl U



rpaukoB, OLEHUBATh MOTPEIIHOCTH, JelaTh BBIBOJBI 1O pe3yibTaTaM
UCCJIEI0BAHNUS;

cobmoaTh mpaBuiia Oe30MacHOro Tpyna Ipu padboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM HAa MX OMNHCAaHUS (B TOM
YHUCJe: CHUCTEMa OTOIUIEHUs IOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUYMK AIEKTPUUECKON SHEPIHH, dJIEKTPOOCBETUTEIbHBIE PUOOPHI,
HarpeBaTeNbHbIE  AJIEKTPONPUOOPHl  (IIPpUMEPBI), MPEAOXPAHUTEIM U HX
OpUMEHEHHEe B OBITY W TEXHHUKE, IPUMEHEHUE IOCTOSHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, AJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA), UCHOJIb3Ysl 3HAHUS O
CBOMCTBaxX (PHU3MYECKUX SABJICHHUM, HEOOXOIUMbIE (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaThb HPOCTbIE TEXHUUYECKHE YCTPONCTBA U H3MEPUTEIIbHBIE
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM pPHCYHKaM (OKHUAKOCTHBIM TEpPMOMETD,
TEPMOC, IMCHUXPOMETpP, TUIPOMETP, JIBUTraTtelb BHYTPEHHErO0  CropaHus,
ANEKTPOCKOI,  pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
NOCJIEOBATEIbHBIM W NApaUIeTbHBIM COEJUHEHHEM JIJIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUEHUS JIEMEHTOB AJIEKTPUUYECKUX ILIETEeH, UCIOJIb30BATh CXEMbI
U CXEMaTHYHbIE PUCYHKH W3YYCHHBIX TEXHMUYECKUX YCTPOWCTB, M3MEPHUTEIHHBIX
pUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPHU PEIICHUH Y4EOHO-TIPAKTHUYECKHUX
3ajady;

OPUBOJIUTH NMPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPaAKTUUECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaroLIEN Cpelie;

OCYILECTBIATh MOUCK HH(pOpMaru Gpuzndeckoro conaepkanus B nTepHere,
CaMOCTOATENBbHO (OPMYJIHPYST TOMCKOBBIM 3ampoc, HAa OCHOBE MMEIOIIMXCS
3HaHUW W CpaBHEHUS OTIOJHHUTEIBHBIX HCTOYHHMKOB BBIACIATH WHGOPMAIIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUMBON MU MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETH
WuTepHeT, BianeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
UH(pOpMaIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHMEHHBIE M KpaTKWE YCTHBIE COOOILEHUS,
00001m1as nH(OPMALIMIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NUYECKOTO CONIEPKaHus, B
TOM  4YHclie MyONUYHO  MPEACTABIATh  PE3yNbTaThl  MPOEKTHOM  Win
UCCIIEIOBATENBCKOM 1€ATEIBHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YYEHHbBIN



MOHATUUHBIA  ammapar  Kypca  (U3UKH, CONPOBOXAATh  BBICTYILJICHUE
MPE3CHTAIUEN;

IIPY BBITTOJTHCHUH yYYE€OHBIX NMPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacmpenenarb O0OS3aHHOCTHM B TpPYIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3a/1a4aMy, CJIEAUThH 3a BBIOJHEHUEM IUUIaHA JEUCTBUU U KOPPEKTHPOBATH €ro,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH  TPYIIIHI,
BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJACHUCTBUE, TPOSBISIL TOTOBHOCTH
paspeniath KOH(MIUKTHI.

K xoniy oOydenusi ¢ 9 knacce mnpenMeTHbIE pe3yJbTaThl Ha YriayOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTTC€HOBCKOE
U3Ty4YeHHE, MIKaJla IEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI MCITyCKaHUSl M TMOTJONeHus, anbda-, 6eta- U ramma-
U3IyYEHUs, U30TONBI, SiAEpHAs U TEPMOsAEpHAsi YHEPreTUKa) U CUMBOJIMYECKUI
S3BIK (PU3UKHU TIPH PEIICHUHU YUYEOHBIX U IPAKTUYECKUX 3a71aY;

YBEPEHHO  pa3nuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
NpSIMOJIMHEHOE JIBIDKEHHE, PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBHIKEHUE,
cBOOO/IHOE TMaJileHUue TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJIECHCTBUE Tel,
paBHOBECHE MaTepUalIbHOM TOUKH, PEAKTUBHOE JABH)KEHHE, HEBECOMOCTb,
Kose0aTeNbHOE  JIBWKEHUE (FapMOHHMYECKHE, 3aTyXalollUue, BbIHYKICHHbIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PaclHpOCTpaHEHUE M OTpaKeHHe
3ByKa, UHTEepdepeHuuss u audpakiys BOJIH), NPIMOJUHEHMHOE pacpoCTpaHEHUE,
OTpaX€HHE M IMPEJIOMJICHHE CBETa, IOJHOE€ BHYTPEHHEE OTpa)XCHHE CBETa,
pa3ioxeHue Oenoro cBeTa B CIEKTP U CIOKEHHE CHEKTPAJbHBIX IIBETOB,
€CTECTBCHHAs  PaJMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO  CIIEKTpa
U3Ty4YeHUs]) TI0 ONMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh  TMPOSBICHWE  W3YYEHHBIX  (PU3MYECKHX  SBJICHHM B
OKpy’KarolieM Mupe (B TOM yHciie (pu3ndeckue SIBJICHHs B MPUPOJAE: MPUIUBBI U
OTJIUBBI, NBMKEeHHE TUIaHeT CONIHEYHOW CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE JKUBBIX
OpPTraHMW3MOB, BOCTIPUSITHE 3BYKOB JKHUBOTHBIMH, 3EMIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, I[BETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOTHUECKOe
NEHCTBUE BUIAMMOIO, YIbTPapUOIETOBOTO M PEHTTEHOBCKOTO  H3IY4YECHHH,
€CTECTBEHHBII pagMOaKTUBHBIA (OH, KOCMUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3Jy4eHHE NPUPOJHBIX MHUHEPAIOB JIEUCTBHE PAJMOAKTUBHBIX H3JIyYE€HUN Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/auy B YUYEOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;



ONKCHIBATh HM3YYEHHBIE CBOMCTBA TeJ W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeNMWYMHBI (CPeAHSsI W MTHOBEHHAas CKOpPOCTh Tela Tpu
HEPAaBHOMEPHOM JBIKCHHM, YCKOPEHHE, IEPEMENICHUE NPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBHDKEHUM,  YIJIOBas  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTU, YCKOPEHUE CBOOOITHOTO
IIaJICHUSI, BEC TENA, UEHTP TKECTU TBEPIAOTO TENA, UMITYJIbC TEJIA, UMITYJIbC CHUJIBI,
MOMEHT CHJIbI, MEXaHHUeCKasi paboTa U MOIIHOCTh, OTEHIIMATbHASI YJHEPTHS Tela,
MOAHATOTO HAaJl MIOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTUS CKATON MPYKUHBL,
KMHETUYECKash JHEpPrus, IOJHAs MEXaHM4YeCKas DSHEpPrus, MEPHOJ U YacToTa
KoJie0aHul, MepruoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIJIMHA BOJIHBI,
TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb IPEIOMIICHUS
Cpelbl), TpU ONUCAHWM TNPABWIBHO  TPAKTOBaTh  (U3MYECKUI  CMBICI
UCIOJIb3YEMBIX BEIUYMH, UX OOO3HAYEHUS U €IUHULBl (PU3NYECKUX BEIMUUH,
HaXoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS M IPOLECCHI,
WCIIOJIB3Ys 3aKOH COXPAaHEHWs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHUS, IPUHLMII
CYNEPHO3ULIUA CHUJI, NPUHLMUII OTHOCUTEIBbHOCTM ['amuiues, 3akoHsl HproToOHAa,
3aKOH COXPaHEHHUs UMIIYJIbCa, TEOPEMY O KMHETHYECKOM JHEpruu, 3akoH I'yka,
3aKOH bepHyiu, 3aKOHBI OTpakKeHUs U MPEJOMIICHUs CBeTa, (popMyily TOHKOMN
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HYKJIOHHYIO MOJIENIb aTOMHOTO SApa, 3aKOHBI
COXpPAHEHMs 3apsAL0BOIO U MACCOBOIO YHUCEN NPU SAIECPHBIX PEAKIUAX, IIPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIICNISITh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKUE MOJETU [l OObSICHEHUS
(bu3NYECKUX MPOLIECCOB U PEIICHUs yUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyalUd MPAKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YKMCICHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAUYCHUU (PU3UYECKHX BEJIUYHUH, [PU ITOM BHIOMpATH aJIEKBATHYIO
(Gu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU M3 2—3 IIaroB C ONOpPONl Ha M3y4YECHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pellaTh pacu€THbhIC 3a/lauu MO M3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJEelb, C HCIOJb30BaHUEM 3aKOHOB U
dbopMyI1, CBA3BIBAIOIIUX (PU3NUYECKHE BEIUYMHBI, 3aMUCHIBATh KPATKOE yCIOBUE U
pa3BEPHYTOE PELICHHWE 3aJadyM, BBISBIATH HENOCTAIOIIME WM H30BITOYHBIC
JlaHHbIe, OOOCHOBBIBaTH BBIOOp METOJA pEeHIeHUs 3aJaud, MHCIOJIb30BaATh



CIPABOYHBIE JAaHHBIEC, IPUMEHATh METOJIbl aHAIM3a PA3MEPHOCTEM, UCIOJIb30BATh
rpajuueckne  METOAbI  pELIeHUs  3aJady, MPOBOJUTH  MaTEeMaTHUECKHE
npeoOpa3oBaHus U pacyEThl, OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYCHUS
bu3MYecKo BEIUYUHBI U OMNPENEATh Pa3MEPHOCTh (PU3NYECKON BEIUYMHBI,
MOJIyYeHHOMW MPU PEIICHUH 3a]1auu;

pacrmo3HaBaTh MpoOOJEMBbl, KOTOpPhIE MOXHO PEIIUTh MPH OMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONMMCAHUM  HUCCJIENOBAHMS  paclo3HaBaTh  MPOBEPSEMOE  MPEINOJI0KECHHE
(rumoTe3y), OILIGHWBATh MPABUIBHOCTh TMOPSAKA MPOBEIACHUS HCCIEIOBAHUS,
MHTEPIPETUPOBATH TOJYUCHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3MUYECKUX
CBOMCTB Ten (M3ydyeHHe BTOPOro 3akoHa HbroTOHa, 3aKOHAa COXpaHEHHs YHEPTUH,
3aKOHA COXPAaHEHWs MMIIYJIbCA, JIEUCTBUE 3aKOHA BEepHY/UIM M BO3HHKHOBEHHUE
NOJBEMHONW CHJIBI KpbUIa, 3aBUCHUMOCTb IE€pHOJA KOJEOAHWH NPYKHUHHOTO
MasTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KoOJeOaHuM, TMPSMOJUHEHMHOE paclpoCTpaHEHUE CBETA,
pa3nokeHne Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paXeHUsI B IJIOCKOM
3epKaJie ¥ CBOMCTB M300pa)KEHUs TNpeIMeTa B COOMpArOIIel JrH3e, HaOI0IeHue
CIUIOIIHBIX M JMHEHYaTBhIX CIEKTPOB M3Iy4YeHUs): (popMyIHpoBaTh MPOBEPSEMOE
NpeanosjoxkeHue (TUmoTe3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpyHOBaHWS,
OIMKCHIBATH XOJI OTBITA U (DOPMYIUPOBATH BHIBOIBI;

OPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpElHEE 3HAYEHUE U3MEPSIEMOM BEIMYMHBI M  ONPENENsis IOIPEIHOCTb
pe3yJbTAaTOB MPSIMBIX H3MEPEHHUH, OOOCHOBBIBATH BBIOOp cCIocoba U3MEpEeHUs
(M3MEpUTETBHOTO TTPHOOpPA);

IPOBOANTH KOCBEHHbBIEC U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSS CKOPOCTh
U YCKOpEHHE Tejla NpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTh  MPYKUHBI, KOIDPUIMEHT  TpEeHHS  CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJjieOaHui
MaTEMaTUYeCKOro M NPYKUHHOTO  MAasTHUKOB, (OKYCHOE  paccTOsHuE
coOuparomeii JUH3BI W €€ ONTWUYeCKas CuWia, pPaguoaKTUBHBIN (OH) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/a U3MEpPEHHUs, IUIAaHUPOBAaTh M3MEPEHUsl, CAMOCTOSTENbHO COOUpaTh
HKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISTH  3HAYE€HHWE  BEJIUYUHBI U
aHAJIM3UPOBaTh IOJTYYEHHBIE PE3YNbTAThl, OLEHUBAs MOrPEIIHOCTh PE3YJIbTAaTOB
KOCBEHHBIX U3MEPECHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKHX
BEJIMYMH (3aBUCUMOCTb MIyTU OT BPEMEHU IMPU PABHOYCKOPEHHOM JBMXEHUM 0€3



HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJbHOTO JaBJICHHUS, MEpUOoJa KoJieOaHH MaTeMaTH4YeCKOro MasTHHKa OT
JUIMHBI HWUTH, OIpEJeJICHHEe YCKOPEHUsT CBOOOJHOTrO TaJCHHUsA, HCCIIEJOBAHHE
M3MEHEHUS BEJIMYMHBI M HAINpaBJICHUS WHIYKIIMOHHOTO TOKAa, 3aBUCHUMOCTb yTiia
OTpaXEHUs CBETa OT yria NaJeHus, yria MNpeJOMJICHUS OT YIJia MaJeHUs
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHHUE OSHEPIHMM YACTHLBI I10
TOpMO3HOMY MyTH (10 ¢oTorpadusam)): COBMECTHO ¢ yuuTenaem (GpopMyInpoBaTh
3aJlayy U TUIIOTE3y MCCIEI0BAaHUS, CAaMOCTOSTENBHO MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOATENILHO COOMpAaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, MPEICTABISTH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BUJE TaOMUIl U Tpadukos,
OLIEHUBATh MOTPEIIHOCTH, JEJIaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOoaTh mpaBuia O€30MacHOrO TpyJa Ipu padoTe C J1abopaTOPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUSI U3yUYECHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOILIECCOB C OMOPOM Ha WX omucaHus (B TOM
YHClie: CIUIOMETP, JATYUKU TOJOXKCHHS, PACCTOSHHUS W YCKOPEHHUs, pakeTa,
9XOJIOT, OYKH, NEpPUCKOIN, ¢oToanmapaT, MHUKPOCKOI, TEJIECKOM, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOMN, JO3UMETp, Kamepa BuiabcoHa), UcCmonb3ys 3HAHUA O
CBOMCTBax (DPU3MYECKUX SIBIICHUN U HEOOXOIUMBbIe (HU3NUECKHE 3aKOHOMEPHOCTH,
UCITOJIb30BAaTh CXEMbl M CXEMATUYHBIC PUCYHKH W3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TpHU
perieHny y4eOHO-TIPAKTUYECKUX 3a/]a4, ONTUYECKHE CXEMBbI ISl TOCTPOSHUS
M300paKEHUI B TNIOCKOM 3€pKajie U COOMparoiei JIH3E;

MPUBOAUTH MIPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN CpeJie;

OCYIIECTBIATh MOUCK MH(pOopMarmu Gu3nIecKoro coaepkanus B HTepHeTe,
CaMOCTOSITENTEHO (HOPMYIUPYsI TIOMCKOBBIM 3allpoc, HaXOIUTh MYTH OMpPEIeICHHS
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TP BBIMOTHEHUH YYEOHBIX 3a/laHUi HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBIE MaTepUaibl, PeCypChl CeTH
WUuTepHeT, BianeTb NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAECpKaHUS, MyOIMYHO
MPEACTABIATh PE3YyJIbTaThl MPOEKTHON MM UCCIIEI0BATEIBCKON AESTEIBHOCTU MIPU



OTOM TPAMOTHO HCIIOJb30BaTh H3YyYCHHBIM MOHATUMHBIM aIllapaT H3y4aeMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUICHHE TMpE3EHTAaIel C y4EToM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoanuecTBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungpoBbie
Ne n/m P Kourpoubnbie IIpakTuyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmuorexa [JOK
11 o — 2
FSHIa T HayRa © HpHpose https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 o 4 3
VISHHCCIHE BEJMHIHAL https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E - i 2 1
CTCCTBCHHO-HAYYHbIM MCTO/J IMTO3HAHUA https://m.edsoo.ru/7f416194
Hroro mo pazueny 8
Pa3nean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
bu6mmorexa [IOK
2.1 2 1
CTpoeHHe BellecTsa https://m.eds00.ru/7f416194
59 JIBr>KeHWE 1 B3aUMOJICMICTBUE YaCTHI] 4 5 bubnuorexa [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A 1 1
TPETAIHRLIC COCTOMINA BelieoTna https://m.eds00.ru/7f416194
Uroro no pazgeny 7
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexannueckoe IBUKEHHUE 10 1 2 bubmmorexa LOK

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK

3.2 14 9
HEPIED, MACCH, HHOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B 15
. BHARTCH https://m.edso0.ru/7f416194
Wroro no pazueny 34
Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBieHust TBEPAbIMU 5 bubnmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaprertue xatxocTH 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.3 A 5
TMoceptoe faperie https://m.edsoo.ru/7f416194
44 JlelicTBue ®UJIKOCTH U Ta3a HA 12 bu6mmoreka [IOK
' MOTpY>KEHHOE B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro mo pazueny 28
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmorexa [IOK
5.1 P 6
a60Ta H MOIHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 IT 8
POCTRIE MEXATHIME! https://m.edso00.ru/7f416194
bu6nmoreka [JOK
5.3 M 5
CXAITCCRAL JHEpTIA https://m.edsoo0.ru/7f416194
Hroro no pazneny 19
Pa3nes 6. [loBTopuTe1bHO-00001aI0IIMI MOYJIb
6.1 [ToBTOpUTENBEHO-0000IIAIONTNI MOTYITH 6



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

23



IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne n/m Tema ypoka Konrpoabnsie IIpakrnyeckue Aara tupposhie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypenI
1 ®du3uka — HayKa o npupoze. SBnenus 1 0 0
IPUPOIBI
2 Ou3nyecKue sIBICHUS 1 0 0
dusnyecKkue BeMUruHbl. Pa3MepHOCTD. 0 0
3 ®dusnveckue npubdopsl. [lorpentHoctu npu 1
MPSIMBIX U3MEPEHUAX
VYpok-uccnenosanue "M3mepenne 0
4 JIMHENHBIX Pa3MEpPOB T U MPOMEKYTKOB 1 1
BpeMeHH"
5 JlabopaTtopHast pabota "H3mepenne o0bEmMa 1 0 1
JKUJIKOCTH U TBEpAOTO Tema"
6 JlaGopatopHas pabota "OnpezneneHue 1 0 1
pa3MepoB ManbIx Tea. Meron psiios"
7 Mertobl HayuHOTO nOo3HaHUs. OnucaHue 1 0 0
(GU3UYECKUX SIBJICHUH C TIOMOIIBIO MOICIICH
VYpok-uccnenosanue "[IpoBepka runoTess: 0
8 JAIbHOCTH MOJETA HIapuKa, MyIEHHOTO 1 1
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIbITIE
BBICOTA ITycKa"
9 Crpoenue BemiectBa. ONbITHI, 1 0 0




JOKa3bIBAIOLINE JUCKPETHOE CTPOCHUE
BEILIECTBA

10

11

12

JlaboparopHuas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIB30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO pacuIupeHus ra3oB. ONbITHI MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. uddysus.
bpoyHoBckoe nBrkeHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

17

B3auMmoelicTBre yacTUIl BENIeCTBA:
HpI/ITSI)KeHI/Ie " OTTAJIKUBAHUC

ArperaTHble COCTOSHUS BEIECTBA.
OcoOeHHOCTH arperaTHbIX COCTOSIHUI
Bozbl/KoHTpOIbHAs1 paGoTa mo Teme
«IlepBoHaya/IbHbIE CBEAEHUS O
CTPOEHUH BeleCTBa»

Mexanunyeckoe nBuxeHue. [1yTs,
TPAeKTOpHS, IEPEMEILIECHUE

PaBHOMEpHOE U HEpaBHOMEPHOE
nBuxeHne. CKopocThb

18

HaxoxJieHne ckopocTH, IyTH U BPEMEHHU
TP PAaBHOMEPHOM IIPSIMOJINHEUHOM
JBUKEHUH




19

JlaboparopHas pabota "OnpeneneHue
CKOpPOCTH paBHOMEPHOTO JIBUKCHUS"

20

21

I'paduku npsAMOTMHEHHOTO PABHOMEPHOTO
JBUKCHHUS

Pemenue 3anaud no teme "Pacuer cpennei
ckopocth"

22

JlaboparopHuas pabota "Onpenenenue
CpeIHel CKOPOCTU CKOJIbKEHUs OpycKa
WJIM [IapUKa MO HAKJIOHHOM MJI0CKOCTH"

23

24

25

OtHOCcUTENbHOCTE ABMKeHU. CII0KEeHUE
CKOpOCTEW MpH NapaJIeTbHOM JIBUKEHUN

[Tomyuenue u ananu3 rpaduKoB
3aBUCHUMOCTH MYTH ¥ CKOPOCTHU ABMKECHUS
OT BPEMEHH

Pemenue rpaduyeckux 3amad no reme
"Mexanuka. PaBHOMEpHOE NpSIMOIMHEHHOE
IBHKeHHne"

26

27

28

29

SBnenue nHepuMH. 3aKOH HHEPLIUU

B3anmopencTere Ten Kak IpUYnHa
M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia Mpu
MOCTYNaTEeIbHOM JIBUKEHUU
Ypok-uccnenosanue "CpaBHeHUE Macc 10
B3auMmoieiicTBuio Ten"/KoHTposibHas
paborta no Teme «MexaHnyeckoe

JIBHOKEHHE)

IInoTHOCTE BemiecTBa

30

JlaGopaTtopHnas pabota "Onpenenenne




MJIOTHOCTH TBEpAOTO Tena"

Penrenue 3amaud mo reMe "Macca Tena.

31
[InotHOCTH BemecTBa"

39 Cwmecu u ciabl. [loBepxHOCTHAS 1
JMHEHHAs MJIOTHOCTh
[ToxroroBka K KOHTPOJILHOU paboTe 1O
teMe "®u3nka — HayKa O MPUPO/IE.

33 [TepBoHavanbHBIE CBEIEHUS 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUHU BEIIECTBA.
Mexanuka"

34 KonTpoJsbHnasi pabora no teme
"Il1oTHOCTBY

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

36 N3o06paxkenue cui. Pemenue 3aga4 no
teme "OnpeaeseHue CUibl TSKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cuit. Jlunamomerp
VYpok-uccnenosanue "Habnronenue

39 WU3MEHEHHS CKOPOCTH TIPH B3aUMOCHCTBUU
Ten"

40 Pemenne 3anau no reme "Cuia ynpyrocTtu.
Bec Tena"

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1edopMaln) Npy>KUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cuna tpenus

43 Cnoxenue cwit. PaBHonelicTByromas cuia




44

Pemenue 3amau no treme "CioKeHUE CUIIL.
PaBHopelicTByromas cuna"

45

46

47

48

Pemenne 3aga4g mo reme "B3aumoneicreue
test. Cuisl B MeEXaHuke"

Pemenue 3amaud no teme "Cuna tpeHus".
Ypok-uccienoBanue 1o Teme
"UccnenoBanve 3aBUCUMOCTH CUJIbI TPEHUS
OT ILJIOLIA/IU CONPUKOCHOBEHUS"

JlaboparopHuas paboTa "OnBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI
TPEHUSI CKOJIbKEHUSI OT CUJIBI JaBJICHUS U
XapakTepa COMPHUKACAIOIINXCS
noBepxHocrei"

Pemenue 3agaq mo reMme "B3aumoneictsue
Tei. Cuiel B MeXaHuke"

49

KonTposbHas paGora no reme
"B3aumopeiicrBue Tea"

50

51

JlaBiieHne TBEPABIX TeIl

Ypoxk-skcnepumenT "CrocoObl
oTpezieNieH s AaBJICHUs TBEPIOTO Tena"

52

53

54

Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUs ra3a oT TeMiepaTypsl”

JlaByieHre KUJIKOCTEH U Ta30B. 3aKOH
ITackans

[THeBMaTH4eCKHE yCTPOMCTBA

55

56

3aBUCHUMOCTbD J1aBJICHUS )KUJIKOCTH OT
[ITyOUHBI

I'mapocraTuyeckuii nmapagoxc




Ypok-nipoekT "M3ydeHne cooOImarmuxcs

S7 \
COCYy/IOB

58 Ypoxk-koudepenuus "[ mapapauueckue
MeXaHu3MbI"

59 Hcnonp30BaHre BHICOKUX JIaBIICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau nmo treme "JlaBneHue
KAOKOCTH"

61 ATmochepa 3eMin 1 IPUIUHBL e
CYILLECTBOBaHUS

62 VYpok-uccnenosanue "l[IposiBinenue
nercTBus atMocepHoro naBiaeHus"

63 N3mepenune atmochepHOro naBieHus.
OmneitT Toppuuennu
3aBUCUMOCTH aTMOC(EPHOTO TABJICHHUS OT

64 BBICOTHI HaJ ypoBHEM Mops. [Tpubopsr st
WU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

65 bapomerp-anepoun. AtmochepHoe
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BrrtankuBaromias cuia. 3akoH Apxumesa

67 Pemenue 3agau no reme "3akoH
Apxumena"
Ypok-uccnenoBanue "IKCEpUMEHTAIBHOE
0OHapy>XeHHE NeUCTBUS )KUIAKOCTH U raza

68 0
Ha MOrpY>KEHHOE B HUX TeJI0"
JlaGopaTtopHnas pabota "Onpenenenne

69 BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha

TEJO0, IOIPY>KEHHOE B JKUJKOCTb"




70

IInaBanue Ten

JlaGopaTtopHas padota "HcciaenoBanue

71 3aBHCUMOCTH Beca Tea B BOJIe OT o0bema
NOTPYKEHHON B KHUJIKOCTb 4acTu Tesa"

12 BoznyxomnnaBanwue. [InaBanue cyaos

73 Pemenne 3agau mmo teme "3akoH
Apxumena. YciaoBus niaBaHus ten"
Pemienne 3agau mo teme "JlelicTBre

74 JKUJKOCTHU U T'a3a Ha IIOTPYKEHHOE B HUX
Teno"
VYpoxk-npoekt "KoncrpynpoBanue

75 apeoMeTpa WM JIOJAKU U OTpeIeTICHUE
rpy30M0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

76 teme "JlaBieHue TBEPIbIX TE, )KUAKOCTEH
1 ra3oB"
KonTposbHas pabora no reme

77 "JlaBJieHHe TBEPABIX TeJl, sKHIKOCTEl U
ra3os"

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3agau Ha onpeneneHue paboOThI U
MOIIIHOCTU

81 PaboTa cuiibl TSXKECTH U CUJIBI TPEHUS
VYpok-uccnenoBanue "Pacuyétr MOIIHOCTH,

82 pa3BuBaeMou MpH Mo IbEME TI0 JiecTHHUIIE"

KonTtponsHas padora no teme «Pabora u
MOIIIHOCTB)




83

IIpocTteie MeXaHU3MBI

84

85

MowmeHT cuibl. [IpaBuino MoMeHTOB

JlaboparopHas pabota "M3ydeHnue npaBuiia
pblYara Juis HOJBMYKHOTO U HETIOABHKHOTO
0J10Kk0B"

86

87

88

"3o10TOC MPaBUIIO" MEXAaHUKHU

Pemenue 3amad no treme "30510TO€ NMPaBUIIO
Mexanukn" / Becepoccuiickasi mpoBepouHas
pabora

Pemenue 3amay no teme "Pabora cuiibt
TSDKECTH U cHJIbl TpeHus" / Beepoccuiickas
poBepoyHas paborta

89

Ypok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 33JJaHHBIMU IapaMeTpaMu”

90

91

Ypok-koHpepenus "I[IpocTeie MEXaHH3MBI
B OBITY, TEXHHKE, )KHUBBIX OpraHu3max"
Koadduiment nonesHoro aeicTust
MPOCTHIX MEXaHU3MOB

92

JlaGopaTtopHast pabota "Onpenenenne KIT/
[MOABMKHOTO M HEMOABIKHOTO OJIOKOB"

93

94

Mexann4geckas OHEpPIus. Kunernueckas u
MOoTCHIMUAJIbHAasA SHCPIUuAa

3akoH COXpPAaHCHUA MEXaHUYeCKOMH OHEPIruun

95

Ypok-3KcriepuMeHT "IKCIEPUMEHTAIBHOE
ompeieJieHue N3MEHEHUSI KHHETUYECKOU 1
MOTEHITUATBLHON SHEPTHH MPU CKaTHIBAHUHT
Tea 1Mo HAKJIOHHOW MIOCKOCTH"

96

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo




teme "Pabota U MOmHOCTE. DHEprus"

KonTpoasnas pa6ora no teme '""Padora

97 1 0
U MOIIHOCTH. JHeprus"

08 Pabora ¢ TekcTamu o Teme 1 0
"MexaHudeckoe aBrKeHue"

99 Pabora ¢ Tekctamu o Teme "CtpoeHue 1 0
BemecTra"

100 PaGora c' 'TeKCTaMI/I 1o Teme "Cuisl B 1 0
pupoje

101 Pa?om C TEKCTaMH I10 TeiMe "JlaBeHue 1 0
TBEPIBIX TEJN, )KUIKOCTEH U ra30B"

102 Pabora ¢ Texctamu o Teme "OHeprusi. 1 0
[IpocTsie MexaHu3mbI"

OBILIEE KOJIMYECTBO YACOB I10 102 23

[NPOT'PAMME




ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHMUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

11

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

HCIIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

1.6

1.7

pasiuyaTh SBJICHUS MO OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE

pacrio3HaBaTh  INpOSBICHHE M3Y4YEHHBIX  (PU3MUeCKMX  sBIEHHHA B
OKpY’KalollleM MHUpe, B TOM 4uciie (U3UYECKue SIBICHUS B MPHUPOJE, NPU
9TOM NEpeBOJUTh TMPAKTUUYECKYIO 33Jady B Y4eOHYIO, BBIICIATh
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

OINUCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (U3NYECKHE SBJICHUS, MCIOB3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONHMCAHUU NPABWIBHO  TPAaKTOBAThb
(Gu3nUecKnuit CMBICT HCIIOJIb3YEMbIX BEIUYHH, UX 0003HAYEHUS U €JUHULIBI
¢u3nUecKux BEJIWYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYEeCKyl0 BEIMYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYHUH

XapaKTCpU30BaATh CBOMCTBaA TCII, (I)I/ISI/ILIGCKI/IG ABJICHUSA W IIPOLCCCHI,
HCIIOJIb3Ys HN3YUCHHBIC 3aKOHHBI, npu 9TOM JdaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHa U 3alUCBIBATH €I'0 MATEMATUYCCKOC BhIPAKCHUEC

OO0BACHATH (PU3NYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTyalluii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BISABIATh
NPUYHHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00bACHEHHE U3 1 — 2 JOrMYecKux
m1aroB ¢ omnopoil Ha | — 2 M3y4EHHBIX CBOMCTBAa (PU3NYECKUX SIBICHHUH,
(U3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemiatb pacu€THble 3agaud B 1 — 2 JelCTBUS, UCHOJIb3Ysl 3aKOHBI M
dbopMynbl, CBs3bIBaoNMe (QU3NYECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3a7]aud 3allMChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATH (hHU3HUECKUE
BEJIMYMHBI B (OPMYNIBI M TPOBOAUTH PACU€Thl, HAXOIUTh CIPABOYHBIE
JaHHBIC, H@O6XO}II/IMBIe IJI1 peIICHUA 3aaa4, OUCHHMBATh PCAIMCTHUYHOCTDH
MOJTYYCHHOW (PU3MUECKON BETUYHUHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPU MOMOIIU
(U3NUECKUX METOJIOB, B OMMCAHUU HCCIEIOBAHUS BBIIEIATH MIPOBEPIEMOE
IIPENII0JIOKEHNE (TUIIOTE3Y), pa3IuyaTh U UHTEPIPETUPOBATH NOJYyUYEHHBIN
pe3yibTaT, HaXOAWTh OIIMOKM B XOJE OIBITA, JAENaTh BBIBOABI IO €ro
pesynbpTaTam




1.9

IPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3HUECKUX SBICHUN MU (PU3UIECKUX
CBOHMCTB Tell: ()OPMYJIHPOBATH TPOBEPSEMBIC IPEIIONOKEHHS, COOUPATH
YCTaHOBKY W3 HPEAJI0KEHHOr0 000pYyJOBaHMS, 3alHUCHIBATH XOJ ONBITA U
(bOpMyIHPOBATH BHIBOBI

1.10

BBIMOJIHATh TPSMBIE HW3MEPEHUST C UCIOJb30BAaHHUEM aHAJIOTOBBIX H
UPOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUs MPHOOPOB € Yy4ETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

111

POBOJUTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJTHOW (PM3MYECKOW BETMYMHBI OT
IPYroi ¢ MCIHOJB30BAaHUEM IPSIMBIX M3MEpPEHUH, Y4YacTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOIro  HCCIEIOBaHUs, coOuparb YCTAaHOBKY U
BBIMOJHATh WM3MEPEHHUs, CIIeAys IpPEIIOKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3yibTaThl IOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B BHJE
IpPEeUIOKEHHBIX Ta0aull U rpaduKoB, JelaTh BBIBOJBI IO pPe3ysbTaTam
VCCIIEJOBAHMUS

1.12

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3WYECKHX BEIMYUH, CIEIys
IPEUIOKEHHOW HWHCTPYKLUMHU: TpU BBINOJIHEHUM H3MEpPEHU cobupaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U  BBIUMCIATH 3HAUEHUE HCKOMOU
BEJINYUHBI

1.13

1.14

1.15

coOiroaaTh MpaBuia TEXHUKU O€30MacHOCTH MpHu padoTe ¢ J1abopaToOpHBIM
00opyI0BaHEM

yKa3blBaTh NPUHIMIBI JEHCTBUS HPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MpPUOOpPOB U
TEXHUYECKUX YCTPONCTB C MOMOILBIO MX OMHMCAHUSA, UCIOJb3Ysl 3HAHUS O
cBOMcTBax (hM3MUECKUX SIBJICHUM M HE0OXoIuMble (hU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTH  NpUMEpbl  (HAXOAUTH  HMHpOpMaIMIO O  MpHUMEpax)
MPAKTUYECKOTO MCIONb30BaHUs (U3NYECKUX 3HAHUW B IOBCEIHEBHOM
KU3HU 1 ofOecriedeHus 0e30MacHOCTH Mpu oOpallleHuu ¢ NMpudbopamu u
TEXHUYECKUMHU yCTPOWCTBAMH, COXPAaHEHUS 370POBbsI U COOIIOACHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAOLIEH cpeie

1.16

OCYIIECTBIISATh OTOOp HMCTOYHHKOB HWHpoOpManuu B cetu HHTepHET B
COOTBETCTBUHN C 3aJaHHBIM ITONMCKOBBIM 3anp000M, Ha OCHOBC MMCHOIIIHUXCA
3HaHI/II\/II 158 HyTéM Cp ABHCHUS pa3qume NCTOYHUKOB BBIACIATH
uH(popMaIio, KOTOpas SBISIETCS MPOTHBOPECUYMBOWUIN MOXKET OBITh
HEJIOCTOBEPHOU

1.17

UCIIONIb30BaTh TP BBHIMOTHEHUH YYEOHBIX 3a/laHUi HayYHOMOMYISPHYIO
auTeparypy (pU3MUECKOro COMepKaHUs, CIIPAaBOYHBIC MaTepPHAIIbI, PECypPCHI
cetru UHTepHer, BnajeTh NpUEMaMU  KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHusi HHGOPMAIIMK U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKWE NMUCbMEHHBIE W YCTHBIE COOOILEHHS Ha
OCHOBE 2 — 3 MCTOYHHKOB MH(pOpMAIMU (PU3NIECKOTO COACPIKAHUS, B TOM
quciIe MyOIMYHO JeNaTh KPaTKHe COOOIIEHHUS O pe3ysIbTaTax MPOeKTOB WU




y4eOHBIX MCCIEJOBAaHUM, MPU HTOM IPAMOTHO HMCIOJIb30BATh M3YUYCHHBIHN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
Npe3eHTaluei

1.19

OpU BBIIOJHEHUHM Y4YeOHBIX TPOEKTOB W HCCICIOBAHUN PaCHpEAesTh
00s3aHHOCTU B TpyYIIIE B COOTBETCTBUU C IIOCTABJIECHHBIMM 3ajadyaMu,
CICIWTHh 3a BBIIOJHEHUEM IUIAHA JCUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJ B  JEATEIILHOCTh  IPYMIbl,  BBICTPAUBAaTh
KOMMYHHMKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsi MHEHHE OKPYXKAIOLINX



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
7 KUIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B IIO3HAHWM OKPYXAIOLIEIO MHUPA

®duszuka — Hayka o mpupoze. SABneHus npupoabl. Guznyeckue

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

1.1 SIBJICHUA MCXaHHNYCCKHUC, TCIIIIOBBIC, QJICKTPHUUICCKUC,
MAarHuTHBIC, CBETOBLIC, 3BYKOBBIC

®dusnueckue BeTMUYMHBL V3MepeHHe (U3NYECKHX BEIUYHH.
1.2 Puznueckue pUOOpHI. [TorpemHocTs U3MEPECHUM.
MesxayHapoiHasi cucTemMa eAMHUI

EcrecTBeHHOHayuyHBIH ~ METOJA  TMO3HAHUA:  HAOJIOJCHHE,
IIOCTAHOBKA HAY4YHOTO BOIIPOCA, BBIIABW)KCHHE TMIIOTES,

! 13 DKCHEPUMEHT 1o IIPOBEPKE TANIOTES, 00BICHEHHE
HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanne PU3NUECKHX SBJICHUM C TTOMOIIBIO0 MOAETIEH
[TpakTudeckue paboTHI:
N3mepenne paccTOsTHUM.
15 H3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeNa.

Omnpenenenne pasMepoB MaJbIX TEJ.
N3mepenne Ttemmeparypsl NP IOMOIIU KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEpATypPhl

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHNHN BEILIIECTBA

21 CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MepBhI.
' OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEIleCTBA

99 JIBuxenue vactul BemecTBa. CBsA3b CKOPOCTH JIBUKECHUS
' yacTull ¢ TemrnepaTypoil. bpoynoBckoe nBuxenue, muddysus

BzaumopeiicTBHe YyacTHUIl BEIIECTBA: NPUTSXKCHUC U
OTTAJIKUBAHHUC

2.3

2 ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHUE TIa30B,
24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYEeCKHX) Ten. B3aumocBssb
' MEX/y CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX

H UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTuyeckue paboOTHI:
2.6 Ounenka  auaMmerpa aToMa  METOIOM  psaoB  (c

UCTONIb30BaHuEeM GoTorpaduit).




OnbITHI 110 HAOJIIOACHUIO TEMIOBOTO PACHIUPEHUS Ta30B.
OnbITHl 10 OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
NPUTSHKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHnudeckoe IBH)KCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
NIBIDKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU HEPABHOMEPHOM
IBIDKEHUU. Pacuér myTH u BpeMeHU JIBH)KECHHS

3.3

3.4

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUM. B3anMopelicTBrue Ten Kak
IIPUYMHA U3MEHEHUS CKOPOCTH ABWXKEHUSA Tel. Macca Kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemiecTBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JMHHIIe 00bEMA BEILlECTBA

Cuita KaK XapakTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢ mOMOIIBIO
JTMHAMOMeETpa
SlBnenue TaroreHus u cuna TsbkectH. Cuila TSDKECTH Ha
Ipyrux anerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoiabKeHUs U TpeHue Nokod. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

3.10

CrnoxeHue Cwi, HaOpaBI€HHBIX IO OJHOW MPSIMOIl.
PaBHOnelcTBYIOIIASA CHIT

[TpakTyeckue paboOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBHKEHUS (IIapvKa B
XKHUJIKOCTH, MOJEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OrmpesiesieHne cpeHeN CKOPOCTH CKOJIBKEHUS Opycka WIH
[IapuKa MO HAKJIOHHOW miockocT. OmnpeneneHue MIOTHOCTU
TBEpAOro tena. ONBITBL, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh
pacTspkeHus (gegopmaiii) Npy>KUHbl OT MPUIIOKEHHOM CHIIBI.
OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl TpPEHUS
CKOJIBKEHUSI OT Beca Tela M XapakKTepa CONpPHUKACAOIIMXCS
MMOBEPXHOCTEN

3.11

@duznueckue SBIEHUS B NPUPOJAE: IPUMEPBHl JBHKEHHUS C
pPa3IMYHBIMM CKOPOCTSIMM B JKHUBOM M HEXHBOM IPUPOJE,
JIEICTBHE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJL, )KUIKOCTEN 1 TA30B

4.1

HaBnenne T1BEpmoro Tenma. CmocoObl  YMEHBIICHUS |
YBEJMYEHUS AaBIICHUS

4.2

JlaBnenue ra3a. 3aBHCUMOCTH JaBJICHUS raza OT O00BEMa,
TeMIepaTypbl




4.3

[lepenaya naBieHust TBEPABIMU TEJIAMH, KUIKOCTIMU U ra3amHu.
3akoH [Tackanga. [TneBMaTHYeCcKHe MalIMHEI

4.4

4.5

4.6

3aBUCHUMOCTh JIaBJICHUS JKUJIKOCTH oT TJTyOUHBI.
Iunpocrataeckuii  mapanokc. CooOmiarommecss  COCY/IbI.
[M'uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emuim u  armochepHoe gaBieHue. I[IpuunHbBI
CyIIECTBOBaHUS  BO3AYymHOM  000j0uku  3emmm.  OnbIT
Toppuuenmnu. 3aBUCUMOCTh aTMOC(EpPHOTO  JaBIEHUS OT
BBICOTBHI HaJ] YyDPOBHEM MOPsI

Usmepenne  atmocdepHoro  npapneHus. [lpubopsl  ans
u3MepeHus aTMOC(hEpPHOro AaBlICHUs

4.7

JlelicTBME XKUIKOCTM M Ta3a Ha MOrPYyKEHHOE B HUX TEJO.
BrrtankuBaronias (apxumenioBa) cuiia. 3akoH Apxumesaa

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccrenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa
NOTPYKEHHOW B  KUAKOCTh 4actu Tena. OnpezneneHue
BBITAJIKUBAIOIICH CHIIBI, IEUCTBYIOIICH Ha TEJO, MOTPYXKEHHOE
B KUJKOCTh. [IpoBepKa HE3aBUCUMOCTH BHITAJIKUBAIOIICH CHUJTBI,
JIEUCTBYIOIIEH Ha TEJO B KHUIAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh  BBITAIKWBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B XKHUAKOCTH, OT 00bEMa NOTpyKEHHOU B
J)KUJIKOCTh 4YacTU Tella M OT IUIOTHOCTH  SKHUIKOCTH.
KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHUE JIOAKU U
omnpeeneHue e€ rpy30no1bEMHOCTH

4.10

dusnyeckue SBICHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JIaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO
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TexHuueckue YCTPOMCTBA: cooOImaronuecs COCYIBI,
YCTPOMCTBO BOJOIPOBOJIA, TUAPABIMYECKUI MPECC, MAHOMETD,
OGapomeTp, BBICOTOMED, MTOPIITHEBON HACOC, ApEOMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanudeckas pabora

5.2 MexaHnueckas MOIIHOCTb

53 [TpocTble MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAS IJIOCKOCTb.

' I[TpaBuiio paBHOBECHS phluara

5.4 [TpumeHeHne mpaBuiia paBHOBECHUS pblyara K OJI0Ky
«3on0T0€ TpaBWIO» MexaHukd. KoaduuueHT moae3HOrO

9.5 necTBuss MexaHu3MoB. llpocTeie MexaHM3MBI B OBITY H
TEXHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, TOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus




5.8

[lonnass MexaHuveckas »SHEprus. 3aKOH M3MEHEHHUS U
COXpaHEHHUS] MEXaHUYECKOW YHEPTUH

5.9

[TpakTuyeckue pabOTHI:

Onpenenenne paboOTHl CHIIBI TPEHUS MPH PAaBHOMEPHOM
JBUKEHUM  TejJa 10  TOPU3OHTAJIBHONM  IOBEPXHOCTH.
Uccnenoanue ycnoBuii paBHoBecus pwiuara. M3zmepenne KII
HAaKJIOHHOM  IUIOCKOCTH. M3yyeHWe 3akoHa  COXpaHEHHUS
MEXaHUYECKOH Hepruu

5.10

5.11

®du3nuecKkue SIBICHUS B IpUPOAC: pbldaru B TCJIC YCIIOBCKA
Texauueckue yCTpOﬁCTBaZ pblyiar, HO,Z[BI/I)KHHﬁ n

HCHO,I[BI/I)KHHﬁ 010KH , HAKJIOHHaA  IINIOCKOCTb, IIPOCTLIC
MCXaHU3MBbI B 6BITy




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue posnu (U3MKU B HAy4YHOM KapTHHE MUpPA; CHOPMUPOBAHHOCTD
0a30BBIX TMpPEACTABICHUN O 3aKOHOMEPHOW CBS3M M [O3HABAEMOCTHU
ABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyronie ponu (QU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOIIONUHN (DU3NYECKUX 3HAHUNH M UX POJIM B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAAEC POCCUHCKHUX H
3apyOeKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB
OKpPY’KaloIllero MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHus O BHJIAX MaTepuM (BELIECTBO M IOJIE), O JBUKEHMU KakK Crocode
CYIIECTBOBaHHUS MaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKOH CYNIHOCTH SIBJICHUN NPHPOJIBI (MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3/inyaTh SIBICHUS
[I0 ONHMCAHUID HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIUX JlaHHOE (U3NYECKOE SBJICHUE; YMEHHUE pPacro3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKpYKAIOLIEM MHMpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Biianenne ocHOBaMM MOHATHUHMHOIO amnmnapara ¥ CHMBOJIMYECKOIO S3bIKA
GU3MKM M UCHONB30BaHUE HUX JJS pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapakTepu3oBaTh CBOWCTBAa TeJ, (U3MYECKUE SBICHHUS M IPOLECCHI,
UCTIONB3Ys PyHIAaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHrne OnuChIBaTh HM3yYCHHBIE CBOMCTBA TE€N M (PU3UUYECKHE SBICHUS,
UCIIONB3Ys PU3UUECKUE BETUIHHBI

Brnagenne ocHoBaMH METOJ0B HAYYHOTO MO3HAHUS C YU4ETOM COOIIO/ICHUS
MpaBuJI O€30MMACHOTO Tpy/ia: HabMoIeHUe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U3
JTAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIMU, OMUCHIBATH XOJI OMBbITA U
3aMUChIBaTh €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  M3MEPEHHs,  CaMOCTOATENTbHO  COOMpAaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY II0 HWHCTPYKIWH, BBIYUCIIATL 3HAYCHHUC
BEJIMYMHBI U AHAJIU3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
[IOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NIPOBE/ICHUE HECIIOKHBIX AKCIIEPUMEHTATBHBIX WCCIICIOBAHMIA;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOJIUTH
UCCIIC/IOBAaHUE 110 WHCTPYKIWH, MPEACTABIATH MOJYYCHHBIE 3aBHCUMOCTH




¢u3nueckux BETMYMH B BUAEe TaOmMI W TpaduKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeIOBAHHS

[TonnMaHMe XapakTEepPHBIX CBOWCTB (M3WYECKHX MOJeNeil (MaTepuabHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHasi MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOI'O
Apa) U yMEHUE IPUMEHATH UX JJIs1 00bACHEHHUS (PU3NYECKHUX IPOLIECCOB

VYMeHne 00BSICHATh (PU3NUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallMd NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIIATD IPUYUHHO-CJICICTBCHHLIC CBA3HU n CTPOUTH
OOBSICHEHHE C OMOpOW HAa M3yYCHHBIE CBOWCTBA (PM3UYECKUX SIBJICHHUH,
¢du3nvecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMenue pemars pacu€THble 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHMIA), UCIIONIB3YS
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (DU3UYECKHE BEITMYMHBI, B YACTHOCTH,
3alMCchIBaTh KPAaTKOE YCJIOBUE 3a/1a4Yd, BBIABJISATH HEJOCTAIOLIUE JTaHHbIE,
BBIOMpATh 3aKOHBI W (OPMYNBI, HEOOXOAMMBIE M €€ pelIeHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOJAUTH pPacu€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYeHUS (DU3MUECKO BEIUYHHBI; YMEHUE
ONpEAeNATh Pa3MEPHOCTh (U3MUYECKON BEIMYUHBI, MOJYYEHHOW MpHU
pellIeHnH 3aa9u

YMeHne XapakTepu30BaTh MPUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4HcJie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
IPOILIECCOB 0 UX OMHMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3MYECKUX
SBJICHUN U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnonb3oBaTh 3HaHUS O (U3NYECKUX SIBICHUSAX B IOBCEAHEBHOU
JKU3HU i1 oOecrieyeHus O€30MacHOCTH MpHU OOpalieHUH € OBITOBBIMU
npuOopaMl M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHMs 3/10pOBbS M
COOJIIOJIEHHsI HOPM HKOJIOTMUECKOT0 MOBEJEHHS B OKpY)KAIOLIEH cpere;
NOHUMaHWe HEOOXOJAUMOCTH TPUMEHEHUS JOCTWXKEHMH (U3MKu U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOIOIIOIb30BAHUS

11

OneiT  moucka, MpeoOpa3oBaHHUS W TpeACTaBieHUs UHGOpMaLUU
¢u3mueckoro - cojepKaHWs € MCIOJb30BaHMEM  HH(POPMAIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTWH; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOW MH(OpMamMu Ha OCHOBE HMMEIOLIUXCA 3HAHUH |
JOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BaTh IPH BBINOJIHEHUU
y4yeOHbIX 3aJaHUil HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJiep’KaHusl, CIpaBOYHbIe MaTepuaibl, pecypchl ceTd HTepHeT; BianeHue
0a30BbIMU HaBbIKaMHU IpeoOpa3oBaHusl MHGOPMAIMU U3 OJHOW 3HAKOBOM
CHUCTEMBl B JPYryl0; yYMEHHE CO34aBaTh COOCTBEHHbIE IMUCbMEHHBIE U
YCTHBIE COOOLIEHNSI HA OCHOBE MH(OPMAIK U3 HECKOJIBKUX UCTOYHUKOB




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

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanuueckoe aBuxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENEHOCTD
' TIBIKECHUS

PaBHOMepHOEe U HepaBHOMepHOe aABMkeHue. Cpemusisi ckopoctb. Dopmyna ans
1.2 | BeiumcieHus cpeaHei ckopoctu: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKCHUC. 3aBUCUMOCTh KOOPpAUHATLI TCJIa OT BpEMCHU
B CJIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x(f)=x,+vf

I'padukn 3aBUCUMOCTH OT BpEMEHU M IPOEKUUH CKOPOCTH, IPOEKIUU
IIEpEMEIIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKECHUU

3aBUCHUMOCTh KOOpJAMHATBl Tejla OT BPEMEHH B Cllyyae pPaBHOYCKOPEHHOI'O
NPSIMOJIMHENHOTO ABUKEHUS:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIbl Ui MPOEKIUH IEPEMEILEHHUS, IPOCKUUNA CKOPOCTH U MPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSMOJMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=DOx'f+ﬂx'%.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(I)I/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JIsI NIPOCKOHUHN YCKOPCHUA, IMPOCKIUN CKOPOCTH,
MpoeKIrU ICPEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM
JBHXXCHHUH

CBobonHoe mnanenue. dopmynbl, omMchIBaOUME CBOOOJHOE TaJ€HHE Teia IOo
{5 | BEPTHKAmA (IBW>KeHUE Tena BHU3 WJIM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduky 3aBUCUMOCTH OT BpPEMEHHM JJISl IPOCKIIMK YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpAUHATHI ITPpU CBOGOI[HOM MaaCHUU TCJIa 10 BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JBIKEHHS TEJIa M0 OKPYKHOCTH. HampaBieHne ckopocTu.
1.6  dopmyna s BBIYUCICHHS CKOPOCTH 4Yepe3 paauyc OKPYKHOCTH W TIEPUOJ
oOparreHus:




LenTpocTpemurenbHoe yckopenue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyrna sl BHIYUCICHUS YCKOPEHUS:

_u
“WSR
®dopmyra, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUs:
vl
T

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TIOTHOCTH:

_m

1.7 V
1.8 = Cwuua — BexTopHas puzmueckas BenumunHa. CIOKEHHE CHIT
19  SIBnenue unepuuu. IlepBsiit 3akoH HeloToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJO
B3anmopencrtsue ten. Tperuit 3akon Herorona:
1.11 F p _P-l—}E
TpeHue mokos M TpeHHE CKOJIbKeHUs. PopMmyrna Uisl BBIYMCICHHUS MOAYISl CHIIbI
TPEHUSI CKOJIbKEHHUS:
F_=n-N
1.12 p =M
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yOpyrou aedopmariu
(3akoH I'yka):
1.13 F=k-Al
1.14  BceMmupHoe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHHUS:




F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia 715 BBIYUCIECHUS CHIIBI TSKECTH BOJIM3H IoBepXHOCTH 3emiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
Heperpy3Ku

Nmitynbe Tena — BekTopHas (u3uvecKas BeJTudrHa.
1.15 p=mi

HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMirynbse cuiibl

3akoH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CHUCTCMBI TCII:
1.16  p=mmU; +imyU, =const

PeakTuBHOE ABMKCHHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc
MeXaHI/I‘leCKaﬂ MOIIHOCTH:
1.17
n=4

t

Kunernueckas u noreHmanbHas sHeprus. @opmyia s BBIUUCIEHUS KHHETHYECKON
SHEPruu:

J'HUE

B
118 Teopema o knHeTHUECKOU dHEeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON
' SHEPIUH Tela, IMOJIHATOrO

Haa 3eMIIEH:

E,= mgh

Mexann4geckas OHCPIuAi:

E:Ek'l'Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3Hepruu B OTCyTCTBUE cuil TpeHus: E = const.
[TpeBparenre MexaHMUECKON SHEPTUU MTPU HAJTMUNUU CHIIBI TPEHUS.

ITpocThie MEXaHU3MBI. «30JI0TOE MPABHUII0» MEXAHUKH.
1.20  Psruar. Moment cusbl: M - FI.

VYcioBue paBHOBECHS phluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0710KK. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
®opmyiia 11 BBIYUCICHUS JABJICHUS TBEPIOTO TEJa:
F
pP= ch
JaBnenue ra3a. ATMocgepHOoe AaBlICHHE.
FI/IIlpOCTaTI/I‘-IeCKoe AAaBJICHUC BHYTPU KHUJIKOCTH.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH KU AKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpEAeSICHNs BBITAJKUBAIOLIEH CUIIbL, AEUCTBYIOIIECH
Ha TeJO, NOTPYKEHHOE B KUJKOCTh WM ras3:

Fap =PEV

Ycnopue miapaHus Tena. [1naBanue CYAO0B U BO3AYXOIIIAaBAHUC

1.24

1.25

Mexannueckue koyieOaHusa. AMIUINTY/AQ, TMEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUO/ KOJIeOaHUH:
1

"I."I:?

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamieHue dHeprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue Konebanus. BeinyxxaeHnslie konebanus. Pezonanc

1.27

1.28

Mexanuueckue BOJHBL. [Ipo1osibHbIC U TIONIEPEYHbBIC BOJIHBI. J[JIMHA BOJHBI B CKOPOCTH
pacrpocTpaHeHUs BOJHBI:

h=v-T

3ByK. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3MmepeHne cpeaHel MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIBL; )KECTKOCTU MPYKUHBI
K03 pHLIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEH
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IIJIOCKOCTH; YCKOpeHHs Opycka mpu
JIBIDKEHUM 110 HAKJIOHHOW IUIOCKOCTH; 4YacTOTBl M  Iepuoja  KoJjeOaHuii
MaTeMaTHYECKOro MasiTHUKA; YaCTOTHI U MEpHoa KoleOaHuil Mpy>KUHHOTO MasiTHUKA;




MOMEHTA CHJIbI, JIEUCTBYIOIIETO HA pbluar; pabOThl CUJBI YNPYTOCTH HPH MOIBEME
rpy3a ¢ HOMOIILIO HETOABMKHOTO OJI0KA; pabOThI CHIIBI YIIPYTOCTH NIPU NOIbEME TPY3a
C TIOMONIBIO MOABMIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIIEH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBKCHHA OT CHJIbI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMMOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAIOIICH B MPYKWUHE, OT CTEHCHHW Ae()OpMaluud MPYXKUHBL,
YCKOpEeHUsl OpyCKa OT yria HAaKJIOHA HANPaBISIONICH; Mmeproja (4acTOThl) KoJeOaHMid
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MNPY>XUHHOI'O MassTHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHUH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka yciOBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUA 6 npupooe. MPUMEPHl IBUXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHMBHOE IBUKCHHME JKUBBIX

1.30 OpPraHU3MOB, PblUaru B Telle YeJIOBEKa, BIMSHUE aTMOC(PEpPHOro JaBJICHUS Ha >KUBOU
OpraHu3M, IIJJaBaHUE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMM, 3€MIICTPSCEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpouicmea: CIAJOMETpP, JAaTYUKH TIOJIOKEHUS, pACCTOSHUS U
YCKOpEHHUs1, AMHAMOMETD, MOJIIIUITHUKH, PAKEThl, pbluar, MOJIBUKHbIN M HEMOIBUKHBIH

1.31 Onoxu, HaKJIOHHAS TUIOCKOCTbh, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOJIA, THIPABIMYECKUH ITpecc, MaHOMETp, 6apoMeTp, BBICOTOMED,
MOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUU CTPOCHMS BEILECTBA.

21 Mogenun  TBEPOOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSIHMH — BEIIECTBA.
Kpucrammmyeckne n amop¢HbIe TETIa

99 JIBmxenune dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUL[ C TeMIepaTypoil.

' BpoynoBckoe nBuxenue, mudpdys3us

2.3  CmaunBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHE

26 Buytpennsist sneprus. Pabota u Teruionepenaya kak crocoObl M3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bwuasl Teruonepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUEeHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y enmbHas TeI0EMKOCTb:

2% o=em(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOrO OaaHca:

2.9 Ql +Qg 1 =0

2.10 Hcnapenue u xKoHAeHcauus. VI3MeHeHHEe BHYTPEHHEH SHEPIHU B MPOLIECCE UCTIAPCHUS




U KoHieHcau. Kunenue sxuakocTu. Y qenbHas TeruioTa mapooopasosanus: L = Q/m

2.11  BnaxHOCTH BO3ayXa
[InaBnenne m Kpucrasmszanus. M3MeHeHne BHYTpEHHEH SHEpruu NpU IUIABICHUU H
KpUCTAIIM3alUU. Y IebHAsl TEII0Ta TUIaBICHUS:
212 0]
- m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  Ilpunnunsl padoTsl TemioBbix apurareneid. KIIJ[ TermoBoro npurarens
Ipaxmuueckue pabomul
W3mepenne ynenpbHOH TEINIOEMKOCTH METAUIMYECKOTO LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515 KOTOPYIO OmymieH HArpeTblil IUJIUHIP; KOJIWYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM
' WIMHIPOM, TI0CJI€ OMYCKaHHs €ro B BOAY KOMHATHOW TEeMIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa; YAEIbHOM TEIJIOTHI IIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbI MpPH PA3IMYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHAa WpH
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOJbI; poIecca UCTIapEHUS
Qusuueckue A61eHUs 6 npupode: TTOBEPXHOCTHOE HATSHKCHNE U KAIMJUISIPHBIC SIBICHUS
2.16 B mpupoae, KpucTtaulbl B mpupoje, u3inydeHue CoiHIla, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs!, CHera
Texnuueckue ycmpoticmea: KalWUISPbl, TPUMEPbl HWCIOJIB30BAHUS KPHUCTAIIOB,
2.17  >KUAKOCTHBIH TEPMOMETp, NAaTUYMK TEMIEpPaTypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
THTPOMETPHI, TICUXPOMETP, TapoBasi TypOWHA, TBUTATENb BHYTPEHHETO CTOPAHHS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dnextpuszanus Ten. J[Ba Buaa 3IEKTPUUECKUX 3aps/IOB
3.2  BzammoneiicTBre 3apspKeHHBIX Tell. 3akoH Kymona
3.3 3aKoH COXpaHEHUS IEKTPUUYECKOTo 3apsaa
3.4 Onektpuueckoe  mnoine.  Hanpsok€HHocTh  anekTpudeckoro  nousid.  [IpuHimun
' CYMEPIIO3HITNH JICKTPUUECKHUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurtenn snekrtpuueckux 3apsaoB. JleHCTBHE  3JEKTPUYECKOrO MOJMs  Ha
' aNeKTpuyeckue 3apsabl. [I[poBOTHUKY U TUBIEKTPUKU
[TocTossHHBIN ANEKTpUYECKUU TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia TokKa.
3.6  Hampsokenue.
I=qg/t,U=A/
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
' R =pl/S
3.8 3akon Oma ms ydactka snektpuieckou nenu: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOIHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapannenbﬂoe COCAUHCHUEC ITPOBOJHUKOB PABHOI'O COIMPOTHUBJICHUSA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie PSIMOTO MPOBOJHHUKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe noJje MOCTOSHHOTO MarHuTa. B3auMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHME MarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM
3.15  Omsrter Dapanes. SABneHue aneKTpoMarunTHON HHAYKIuu. [Ipasuio Jlenma
Ipaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AIIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIO4Ka), OT HaIPsDKEHUs Ha KOHILAX MPOBOJAHMKA; 3aBUCUMOCTU COIPOTUBIICHUS OT
' JUIMHBI ~ NPOBOJHMKA, IUIOIIAJM €ro IIONEpPEeYHOTr0 CEYEHMs U  YAEIbHOTO
COTPOTUBIICHUS.
[IpoBepka mpaBuna [Uisl SJIEKTPUYECKOTO HANPSDKEHUS TMPU  IOCIEI0BATEIbHOM
COCIMHEHUN IPOBOJHUKOB; TpaBuUia JUIsl CHUJIbl DJEKTPUYECKOIO0 TOKa IpH
napauieTbHOM COETMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKA)
Qusuueckue A6leHus 6 npupode: BIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPTraHU3MOB, MArHUTHOE TOJIe 3eMIIH, JPEH( IOITFOCOB, POJIb
MarHUTHOTO TOJIS 7S )KU3HU Ha 3emJie, OJISIPHOE CUsSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTAT, CUETUUK
318 JNEKTPUYECKON  JHEpPruu, DIIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTesbHbIE
' AJEKTPOTPUOOPH!  (IPUMEPHI), DICKTPUUECKHE TNPEIOXPAHUTENN, JJICKTPOMATHHT,
AJIEKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKA
3.19  DnekrpomarHuTHbIe BONHEIL. [lIKkana 3neKTpoOMarHuTHRIX BOJH
3.20  Jlyuesas mojueinb cBeta. [IpsiMoMHEIHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nyueit B nH3e. POKYCHOE paccTOsiHUE JIMH3BL. OnTHYECKas CUIa JIMH3BIL:
' D=1/F
3.25 I'nma3 kak ontuyeckas cucrema. Onruueckue mpudopsl
3.96 Ilpakxmuueckue pabomul

W3mepeHnne onTuyeckoi CHIIbI coOuparomeil JHMH3bI; (OKYCHOTO PpacCTOSHHA




cobuparonield JUH3bI (10 CBOWMCTBY PaBEHCTBA pa3MEpOB NpeAMeTa M H300pakeHus,
KOT/1a TIPEIMET PACIIOJIOKEH B IBOMHOM (DOKYCE), ITOKa3aTelis IPETOMIICHHS CTEKJIa.
HccnenoBanue cBOWCTBAa M300payKeHHUs, TIOJIYYEHHOTO C ITOMOIIBIO COOMparoIiei
JIMH3BI, U3MEHEHUsSI (POKYCHOTO pacCTOSHUS BYX CIOKECHHBIX JIMH3; 3aBUCUMOCTH YIiia
IPEJIOMJICHHUS] CBETOBOTO JIydya OT yIJIa MafeHuUs HA TPAHHIIE «BO3JIyX — CTEKIIO»

Dusuueckue sA6/1eHUs 8 npupode.‘ 3aTMCHUA COJIHI.[a n .HyHBI, OBETa TCJI, OIITHUYCCKUC

3.27
sBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1  PaamoakTWBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmana
4.2 OnbiTel Pezepdopna mo paccesuuto anbda-vactuil. [LnanerapHas Mozienb aToma
4.3  CocraB aToMHOrO sigpa. M30TOIBI
4.4  Tlepuon momypacnaza aTOMHBIX sIep
45  SnepHble peakuuu. 3aKOHBI COXPaHEHMsI 3aps1I0BOIO U MAaCCOBOI'O YHCET
Quszuueckue s61eHUsi 8 Npupooe: SCTECTBCHHBIH PalUOaKTUBHBIA ()OH, KOCMUYECKUE
4.6  ny4d, paJHOaKTUBHOE M3IYyYCHHUE MPUPOHBIX MUHEPAIOB, JCHCTBHE PAJHOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA
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