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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3nke Ha ypOBHE OCHOBHOIO o00IEero 00pa3oBaHMs
COCTaBJIEHA Ha OCHOBE IOJIO)KEHUU U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha
yri1yOIE€HHOM YPOBHE OCHOBHOM 00pa30BaTeIbHON IMPOrpaMMBbl, MPEICTAaBICHHbBIX
B ®I'OC 000, a Takxke ¢ yuétoM (penepanbHOM pabodeil mporpaMMbl BOCITUTAHUS
u Konuenuuu npenonasanus yueoHoro npeamera «Ousukay.

ConmepxaHne mporpaMmbl MO (DU3MKE HAMPABICHO Ha YIOBJICTBOPEHHE
NOBBILICHHBIX 3alPOCOB O0yYaromMXCs, CTpeMslMXcsi K Oosee TiayOoKomy
OCBOCHHUIO (DU3MUECKMX 3HAaHUM, MU Ha (OPMUPOBAHHME ECTECTBEHHO-HAYyYHOU
rpaMOTHOCTH oOydaromiuxcs. B mporpamme 10 (QU3MKE  YUYUTHIBAKOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00YUYEeHHUS, a TAKKE
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT0 00IIeT0 00pa30BaHus.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeq0BaTEIbHOCTD
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOTO COJAEpKaHUS U
yu€Te BO3PACTHBIX OCOOCHHOCTEN 00yUarOINXCS.

[TporpamMma mo ¢usuke paszpaboTaHa € LEIbI0 OKa3aHUS METOJIUYECKOU
MIOMOIIIH YYUTEIIO B CO3/IaHUU paboUuell mporpaMMBbI 10 y4eOHOMY MTPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IMOCKOJBKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (DHU3UUECKOM
reorpaduell, BHOCHT BKJaJ B ©CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
IpEeNoCTaBsieT HamboJsiee SCHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METoJa
MO3HAHMS, TO €CTh CII0CO0a MOTyYeHUS TOCTOBEPHBIX 3HAHHU O MHpE.

OnHa W3 IIaBHBIX 337a4 (PU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIEro
o0Opa3oBaHMsl COCTOUT B (OPMUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4arolmuxcsl.

N3yuenne ¢uznku Ha YriayOJEHHOM YpOBHE MPEANOJaracT YBEPEHHOE
BJIa/ICHUE CIEYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIUMHU
€CTECTBEHHOHAYYHYIO PAMOTHOCTb:

HAy4YHO OOBACHATD SIBJICHUS;

OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;

UHTEPIIPETUPOBATh JaHHBIC M HCIOIb30BaTh HAYYHBIC JOKA3aTEeNbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wu3yueHuss (QU3MKM Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUsA
omnpeznenensl B KoHuenuuu mnpenogaBanusi ydeOHOro mpenMera «Dusuka» B



oOpa3oBaTenbHbIX oOpraHu3anusax Poccuiickoil @eaepanuu, pearTn3yrOMUX
OCHOBHBIE  001Ie00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoid @enepanuu (poToKod oT 3
nekadpst 2019 r. Ne [1K-4BH).

[enu nzydyenust u3uKy Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpPECa U CTPEMJICHHS OOYYaroMIMXCS K HAYYHOMY H3YUCHHIO
IPUPOJIBI, PA3BUTHE UX UHTEIJICKTYalIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (POopMHpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

(opMHpOBaHNE HAYYHOIO MHPOBO33PEHHS KAaK PE3yJibTaTa W3Y4YEHHs] OCHOB
CTpOECHHS MaTepuu U (PyHTaMEHTaIbHBIX 3aKOHOB (DH3UKU;

dbopMupoBaHHEe YMEHHMH MPHUMEHITh (PU3MUECKHEe 3HAHWS W HAy4YHBIC
J0Ka3aTeNbCTBA ISl OObSICHEHUS OKPYKAIOIIUX SBJICHUM;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (UUMKK AJI1 Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oymyuen
npodeCCUOHAIBHOW  JACSTEILHOCTH, CBA3aHHOM C (PU3MKOHM, MOJArOTOBKAa K
JanpHeleMy oOy4eHHUIO B 3TOM HallpaBJICHUU;

(GopMUpOBaHHE TOTOBHOCTHM K JalbHEWIIEMY H3Yy4YE€HUIO (U3UKU Ha
yIIyOJIEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX Npoduie oOyueHus Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHusl.

JlocTxeHne 3THUX ILesed MporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero 0opa3oBaHus 00ECIIEYUBACTCS PEIICHUEM CIICYIOIINX 3a/1au:

npuoOpeTeHNe 3HAHUM O JTUCKPETHOM CTPOEHHMM BELIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPOMATHUTHBIX M KBAaHTOBBIX SBIICHUSX;

pUOOPETCHUE YMEHUN aHAIU3UPOBATh U OOBSACHSThH (PU3NUYECKUE SIBIICHUS Ha
OCHOBE U3YYEHHBIX (PU3HUECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHUE METOJIOB PEUICHHsI paCUE€THBIX U KaYECTBEHHBIX 33/1a4, TPEOYIOLIUX
CO3MaHHUS W WCIIOJIb30BaHUSA (PU3MUECKHX MOJEJIe, BKJIIOYas TBOPUYECKHE U
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHI: HAOMIONaTh SBJICHUS W H3MEPSThH
(¢u3nyecKue BEIUYUHBI, BBIIBUTaTh TUIOTE3bl U MpEAarath 3KCIEepUMEHTaIbHbIC
CHoco0bl UX MPOBEPKH, MJIAHUPOBATh U MPOBOJAUTH OIBITHI, SKCIIEPUMEHTAIILHBIC
WCCJICIOBaHMsI, aHATM3UPOBAThH TIOJyUYEeHHBIC JAHHBIC U JI€7aTh BHIBOJIBI;

OCBOEHUE MNpUEMOB pPadboThl ¢ MHMOpManKe (U3NYECKOTO COACPIKAHUS,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUAX (PU3UKU, UHTEpHIpETaUs U
KPUTHYECKOE OLIEHNBaHNE UH(POpPMaLIUY;



3HAKOMCTBO cO c(pepamu npodhecCHOHAIBHOU AESATEIbHOCTH, CBA3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSX
(bU3HYECKOI HAYKH.

Ha wusyuenue ¢usuku (yriayOna€HHBIM YpOBEHb) Ha YPOBHE OCHOBHOIO
obmrero obpazoBanusi otBoauTcs 340 yacos: B 7 wiacce — 102 yaca (3 yaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Hemento), B 9 kimacce — 136 yvacoB (4
yaca B HEJICIIIO).



COAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ poJib B IO3HAHUHU OKPYIKAKOILEro MUpa.

®duzrka — HayKa O mpupoje. SIBIeHUS TPUPOABI (PJIEMEHTHI COJEpKAHUS,
BKJIIOYAIOIINE MEXKIpEAMETHbIe cBsi3u). Dusnyeckue SBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®duznyeckre BeaWYUHBL. Pa3mepHocTh. EnuHMIBI (U3HYECKUX BEJIWYUH.
N3mepenne @uanueckux BenuuyuH. OTanoHbl. ®dusmyeckue npudopsl. LleHa
nenenus. [lorpemnocts n3mepenuil. [lpaBuia O0e3onacHoro Tpyaa npu padore ¢
jJabopaTopHbIM 00OpynoBaHuEeM. MexayHapoaHas cuctema eauHull. IlepeBon
BHECUCTEMHBIX eaqnHHI B equHHUIBI CH.

Kak ¢usuka u JApyrhe ecTeCTBEHHbIE HAyKHM H3y4yaloT MPUPOY.
EcTecTBEHHO-HAYUYHBII METOJl TMO3HAHMS: HAONIOJACHHE, MOCTaHOBKA HAyYHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE FMIOTE3, OOBSICHEHHE
HaOmoaaemMoro siieHus. Onucanue Gu3NUeCKuX SBICHHUM C MTOMOIIBbIO MOJIETIEH.

Hemoncmpauuu.

Mexanuueckue, TEIUIOBBIE, JJICKTPUYECKUE, MAarHUTHBIE, CBETOBHIE,
3BYKOBBIE SIBJICHUSI.

®duznueckre NpuOOPHl U MPOLEAYypa NPSAMBIX HU3MEPEHUM aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbl IeIEHUs NIKaJIbl U3MEPUTEILHOTIO pUOOpa.

N3mepenne pacCcTOSIHUM.

N3mepenue momany u oobéMa. MeTo 1 maneTku.

N3mepenne BpeMeHH.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TeJa.

Onpenenenue pa3MepoB MajblxX Teld. MeTox psioB.

[IpoBeneHne wHCCENOBaHUSI IO NPOBEPKE THUIIOTE3bI: JAJbHOCTH IMOJETA
HIapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, UeM OOJIbIIE BBICOTA ITyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BeLIeCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JTIOKa3bIBAKOLINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenue yactull BemiecTBa. CBSA3b CKOPOCTHM JABWIKEHHS YacTHL[ C
temriepatypoil. bpoyHoBckoe aBwxkenue. [duddys3us. BzaumopeiictBue yacrtuil
BELLECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra3oB, JKUJIKOCTEH M TBEPBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUUN BOJIBI.

Hemoncmpauuu.

HaGnronenue 6poyHOBCKOTO IBMKCHHUS.

Habmonenue nuddysuu.

HaOmronenue siBjieHui, OOBACHSIOMMXCS NPUTSHKEHUEM WM OTTAJIKUBAHUEM
YaCTHIl BEIIECTRA.

Jlabopamopuwie pabomol u onvimol.

OreHKa quaMeTpa aToMa METOJIOM PAIOB (C UcIonb3oBaHuEM (oTorpaduii).

OneITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.

Pa3nen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe nBwxkeHue. Ilytb u mnepemenieHue. PaBHOMEpHOE U
HepaBHOMEpPHOE JBIKeHHEe. CBOOOAHOE MaJeHHE KaK MpUMEpP HEPaBHOMEPHOTO
nerokeHus: Tenn. Ckopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBHKCHUHU.
Pacuér myTu U BpeMeHU ABUKEHHUS.

['padyixkn 3aBUCMMOCTEN BEIMYMH, OMNMCHIBAIOIMX JBHKeHHE. OOmme
NOHATUSL 00 OTHOCUTENBHOCTU JBWXKEHHUA. CIIOKEHUE CKOPOCTEeH ISl Tel,
JBHOKYIIUXCS MAPAIIIETBHO.

SIBnenne unHepuuM. 3aKOH HMHEPUUH. B3auMOAENCTBHE TeNl KAaK IPUYMHA
W3MEHEHUSI CKOPOCTHU JBIDKCHHMS Teil. Macca kKak Mepa HHEPTHOCTH Tejla B
MOCTyHaTeabHOM JBWXEHUU. IInotHOoCcTh BemecTBa. CBsS3b IIOTHOCTH C
KOJMYECTBOM MOJIEKYJl B eAuHuIle 00béma BemecTtBa. CMecH U CIUIABBI
[ToBepXHOCTHAs U JINHEHAS TIJIOTHOCT.

Cuita Kak XapakTepUCTHKa B3auMoAeHCTBHs Tesl. CHhila ynmpyrocTd M 3aKOH
['yka. MI3MepeHne cwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CHUJI, HAPaBJIEHHBIX MO OJHOW mNpsMou. PaBHoxeicTByromas cui. Cuna TpeHus.
TpeHue CKOIbXKEHUSI W TPEHHUE TOKOs, BSI3KOE TpeHue. TpeHue B MNpUpOe U
TEXHUKE.

Hemoncmpauuu.

HaGnronenue MexaHnueckoro IBMKEHHS Tela.

N3mepeHne CKOpoCTH MPSIMOJIMHENHOTO JBUKECHMUS.

HabGnronenue siBjeHUS! HHEPLIUH.

HaOmronenne n3aMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeIl.

CpaBHeHHE Macc MO B3aUMOJICVCTBUIO TEN.

CrnoxeHure CHJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABWKEHHS (IIapuka B JKUIKOCTH,
MOJIEIIH JIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jajee).

OnpeneneHue cpeaHeld CKOPOCTH CKOJIBKEHHsSI OpycKa WM IIapuKa II0
HAaKJIOHHOM IJIOCKOCTH.

Omnpenenenue IWIOTHOCTH TBEPIOTO TeNA.

OneIThl, JI€MOHCTPUPYIOLIME 3aBHCUMOCTh pacTskeHUs (Iedopmanun)
NPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

OnbITEl, TE€MOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
CHUJIbI IaBJIEHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB.

JaBnenue. Cuna naBnenus. CnocoObl yMEHBIIECHUS U YBEINMYEHUS JABICHUS.
JlaBnenue rasza. 3aBUCHMOCTh JaBJICHHMS Traza OT 00bEMa U TeMIIEpaTyphl.
[lepenaya naBiieHUsl TBEPABIMU TEJNAMH, KUJIKOCTSIMU M razamu. 3akoH [lackais.
[THeBMaTHUECKME MAILIMHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  I[JIYOMHBI  MOTPY>KEHHS.
I'uapocratuueckuit  mapagokc. CooOmaronuecss cocyabl. [ 'wapaBnndeckue
MexaHu3Mbl. Vcnosib30BaHNE BBICOKMX JIaBJICHUH B COBPEMEHHBIX TEXHOJOTHSIX.
Y eTponcTBO BOJONIPOBOA.

AtMocdepa 3emnn u atmochepHoe napieHue. [IpudyuHBI CylecTBOBaHUSA
BO3yIIHONW 00onoukn 3emin. OnblT Toppuuemmu. M3mepenue armocdepHOro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIrO AABJICHUS OT BBICOTHI HaJ YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTO J1aBJICHHUS.

JelicTBue ®KUAKOCTH U ra3a Ha MOTPYXKEHHOE B HUX TelO. BelITankuBaronas
(apxumenoBa) cuiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHUS BHITAKUBAIOIIEH
(apxumenoBoit) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTbD AaBJICHUS ra3a OT TEMIEPaTypBhl.

[lepenaua gaBIeHUs )KUIKOCTHIO M Ta30M.

Coobmiaroiuecst CoCybl.

['mppaBnuueckuii mpecc.

[IposiBinenue nelcTBUs aTMOCPEPHOTO TABICHUS.

Cudon.

3aBUCHUMOCTD BBITAJIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOM B KUIKOCTh
YacTH TeJIa U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHMs TEJ: IUIABAaHUE WM MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEW TeJla U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOAE OT 00bEMa MOTpYyKEHHOU B
MKUIKOCTh YaCTH TeJa.

Ornpenenenue BBITAIKUBAIOIIEH CUJIbL, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMUBAIOIICH CHIIbI, JEHCTBYIOIIEH Ha TEJIO B
XKUIKOCTH, OT MacChl Tela.

OneITbl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKUBAIOIIEH  CHUIIBI,
JEHCTBYIOLEH HA TEJNO B JKUJIKOCTH, OT 00bEMa MOrPyKEHHOHN B KUAKOCTh YacTH
T€Ja U OT IVIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U OIPENEIICHUE
€€ rpy30N0AbEMHOCTH.

Pa3zgeua S. Pabora u MOIIHOCTB. JHEpIrus.

Mexannueckas padboTa AJis CUJl, HAPABJICHHbBIX BAOJb JINHUU MTEPEMEILICHUSI.
MouHOCTS.

[IpocTbie MeXaHW3MBI: pblYar, BOPOT, OJIOK, NOJHCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MexaHu3M. MomeHT cuibl. PaBHoBecue peryara. [IpaBuso
MOoMeHTOB. IIpuMeHeHHe TmpaBujia paBHOBECHS pblyara K OJIOKY. «30JI0TO€
npasuiio» MexaHuku. KIIJ] mpocTeix MexanusmoB. IIpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, ’KUBBIX OpraHu3Max.

Mexanuueckass »Heprus. KuHernueckas ¢ TMOTEHUWAJIbHAs JHEPTUS.
[IpeBpaiieHre OHOTO BU/IA MEXAaHUYECKOW DHEPTUH B APYTrOi. 3aKOH COXPaHEHUS
Y TIPEBPALLECHUS SHEPTHU B MEXAHUKE.

Jemoncmpayuu.

[TpumepsI TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBH paBHOBECHS pblyara.

N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.

W3ydeHnue npasuiia pblyara JJisi HOJIBUKHOTO U HEMOJIBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

Omnpenenenue paboThl CHIIBI YIPYTOCTH MPH NMOABEME T'PY30B MPU MOMOUIA
MOJIBMXKHOTO OJIOKA.

M3yyeHue 3aK0Ha COXpaHEHHsI MEXaHUYECKOW SHEPTHH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUM CTPOCHUSA
BemiecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKECHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.



Mopenu TBEPAOro, >XKHAKOTO M Ta3000pa3HOr0 COCTOSHHMI BEILECTBA.
Kpucrammueckue u amopgHbie Tena. I'padeH — HOBBIM Marepuan A HOBBIX
TEXHOJIOTHIA. TEXHOJOTrMM TMOJyYeHUs] MCKYCCTBEHHBIX aiiMa3oB. OObsCHEHHE
CBOMCTB Ta30B, XHJKOCTEN U TBEPIBIX TEJI HA OCHOBE ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETHYECKOW Teopuu. [I0BEpXHOCTHOE HATSKEHHE, CMAauyMBaHUE, KAWJLISPHBIC
sBJIEHUA. TeIIoBOe pacIIMpEeHHEe M CKaThue. 3aBUCHUMOCTb JABJICHHS Ta3a OT
00bEMa, TeMIIEpaTyphl.

Temneparypa. CBsA3p TeMmmeparypbl CO CpEIHEH KHHETHYECKOW 3HEpruei
TEIJIOBOTO JIBM)KEHMSI YacTULl. TemnepaTypHble IIKAJIbI.

Buytpennsass osHeprus. CrnocoObl HM3MEHEHHMs] BHYTPEHHEW DHEPIHH:
TeIuIonepesaya 151 COBEpUICHUE padoTHI. Bunsl TEIIONEepEeauH:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyueHre. Buabl Temionepenayun B Npupoae u
TexHuke. HeoOpaTUMOCTh TEIIOBBIX IPOLIECCOB.

KonunuectBo TemnoTel. YenbHas TEMJIOEMKOCTh BELIECTBA. TeMIo00MeH U
TEIJI0BOE paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEILUIOBOTO OalaHca.

[InaBieHre U OTBEPAEBAHUE KPUCTAJUIMUYECKUX BEIIECTB. Y ACNIbHAS TEILIOTA
raBnenus. [lapooOpazoBanue u koHjeHcanus. Mcnapenue. Kunenue. Y aenpHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEPATypbl  KUIEHUS  OT
atMoc(epHoro naasiieHus. HachllieHHBIM M HEHachlleHHBbIH map. BiaxHOCTh
BO3/yXa.

OHeprus TOIUIMBaA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpuniunel padoTsl TermmoBbiXx nBurateneit. KIIJ[ TemmoBoro asurarens.
TenoBsle ABUTAaTeNM M 3allMTa OKpY’Kamollew cpenbl. TeroBele MOTEPH B
TEIJIOCETSIX.

3aKOH COXpAHEHMS U MPEBPAIICHHS SHEPIHMH B MEXAHWYECKHUX M TEIJIOBBIX
IIPOIIECCAX.

Jemoncmpayuu.

Ha6monenne OpoyHOBCKOTO ABHKEHUS.

HaGmonenune nuddysuu.

Habnrogenue sBIEHUN TOBEPXHOCTHOTO HATSHKEHUS, CMAuyUBaHUSA U
KaNWUISIPHBIX SIBJICHUU.

HabumroieHue TemnoBoro paciupeHus Ted.

M3MeHeHne naBiieHUs rasa MpU HU3MEHEHMH OOBbEMa M HArpeBaHUU WIH
OXJIAXKICHHH.

[IpaBuna naMepeHus: TeMnepaTypsl.

Bunsl Tenionepenayn.

OxJax/iIeHue Npu COBEPLIEHUH PaOOTHI.

Harpepanue npu coBepieHUH padOThl BHELTHUMH CUIIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.



HaOmronenue kuneHusl.

HaOmroienre mocTosIHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Moenu TenJIOBBIX IBUTATEICH.

Jlabopamopuwie pabomul u onvimol.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

OMnbITHI MO BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIU caxapa.

N3mepenre TteMiepatypbl IPH TMOMOIIU KUJKOCTHOTO TEPMOMETpa |
JaTYuKa TEMIIEPaTypBhl.

OnpIThl MO HAOJIONEHUIO TEIJIOBOTO PACIIMPEHUs] Ta30B, >KUIKOCTEH W
TBEPIBIX TEIL.

Omnpenenenue AaBiaeHUs BO3yXa B Oa/UIOHE IINPHULIA.

HccnenoBanve 3aBUCUMOCTH JIaBJIEHHWA BO3AyxXa OT €ro oObéMa U
TEeMIEPATYpPHI.

[TpoBepka runoTes3sbl JUHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUECKON TPyOKe OT TeMIEepaTyphl.

HaOnronenne wu3MeHEHUs BHYTPEHHEH DJHEPrUM Tejla B  pe3yJibTare
Terionepeaayu U padboThl BHELTHUX CHUJI.

HccnenoBanue siBIEHUS TEIJIOOOMEHAa TMPU CMEIIMBAHUM XOJOJHOM U
ropstuer BOJIBL.

OrnpeneneHue KOJIUYECTBA TEIJIOTHI, MOJYUYEHHOTO BOJOW MPHU TEII00OMEHE
C HarpeThIM METAJUTMUYECKUM LIHJIMHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-PruxMana).

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nporecca UCapeHus.

Ornpenenenne OTHOCUTENBLHOM BIAKHOCTH BO3/1yXa.

Ornpenenenue yaeabHOW TEMIOTHI IIABICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUSI.

OnekTpuzanus Ten. J[Ba poaa 3IEKTpHUUECKUX 3apsiaoB. BzaummopeiicTBhe
3apspKEHHBIX Tell. 3akoH Kyrona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro noist. IIpuHnmn
CYNEPHO3ULIMU JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiAoB. DIEMEHTApHBIA 3JIEKTPUUYECKHUI 3apsl.
Crpoenue aroma. IIpoBOAHMKH, HAHMAJIEKTPUKA M IOJYNPOBOJHUKHU. 3aKOH
COXpaHEHUs ANEKTPUUECKOT0 3apsiaa.

DJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKA.
HcToYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B METAJIIaX, )KUJKOCTAX U razax.

DnekTpuyeckas nenb. Cuia Toka. DNEKTPUUYECKOE HaIPSIKEHHE. AMIIEPMETP
Y BOJIBTMETP B IIE€MU MOCTOSTHHOTO TOKa. CONMPOTUBIICHHE MPOBOJHUKA. Y IEIBHOE



COIPOTHUBJIEHHUE BeniecTBa. 3akoH Oma mis yyactka nenu. [locienoBarenbHoe u
MapaJyIeIbHOE COCIMHEHNE MPOBOAHUKOB. DJIC B 1leny MOCTOSHHOTO TOKA. 3aKOH
Oma mna nonnod nenu. IlpaBuna Kupxroda. Pacyér mpocThiX 37I€KTpUYECKHX
uenen. HenHenHble 3JIEMEHTHI.

PaGota u MOImHOCTH 3JIeKTpUuecKoro Toka. 3akoH JDxoymns-Jlenna.
DNEeKTpUYECKHE LENMU U MOTPEOUTENN 3IIEKTPUYECKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosne. MarauTHoe noje 3eMJIM U €ro 3Ha4eHUe ISl )KU3HU Ha 3eMIl€.
OneiT Opcrena. MarHutHoe Toji€ 3JIEKTpUYeckoro Toka. OnbeiT  Amrepa.
[IpumeHeHnEe SIEKTPOMAarHUTOB B TEXHUKE. JIeWCTBHE MArHUTHOTO TMOJIS Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmrmepa U OIpelesiecHue €€ HampaBJICHHUS.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCmonb30BaHUE SIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne anekTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0b1 MOJTYy4YECHUS AIEKTPUYECKOU SHEPIUMU.
DJIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHMKAX HHEPIUHU. DKOJOTHUECKHUE
po0IeMBbI SHEPTETUKHU. TOIIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUITH.

Jlemoncmpayuu.

DIIeKTpU3aLUs TEJL.

JIBa po/1a 3JIEKTPUUYECKUX 3apsAI0B U B3aUMO/JICVCTBHUE 3APSIKEHHBIX TEJL.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DIIEKTPOCTAaTUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsI0B.

MonenupoBaHue€ CWIOBBIX JIMHUM DJIEKTPUYECKOTO TOJNS C MOMOIIBIO
OyMa’KHBIX CYJITAHOB.

[IpoBOAHUKH U TUDIIEKTPUKH.

W cTOYHMKYN TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DIJIEKTPUYECKHUIM TOK B KUJIKOCTH.

["a30BbIi pa3psia.

N3mepeHne CUIlbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTpUUECKOTO HAMPSKEHUST BOJIbTMETPOM.

Peocrar u marazuH cONpOTUBIICHH.

BzaumMojeiicTBrE TOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHrue HEBO3MOXHOCTHU Pa3JI€JICHUS OJFOCOB MarHUTa.

MopaenupoBaHue MATHUTHBIX MOJIEN MOCTOSSHHBIX MArHUTOB.

OmneIT Dpcrena.

MarauTHoe€ 1oJie ToKa. DJICKTPOMATHUT.



JleiicTBHE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DIJIEKTPOJBUTATEND IMMOCTOSTHHOTO TOKA.

OmneiTer apanest.

DIIEKTPOTE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

OnbITel IO HAOMIOAEHUIO HJICKTPU3AIlMU TEN MPU COMPUKOCHOBEHUU U
WHIYKIHCH.

HccnenoBanre NEUCTBUS —DJIEKTPUYECKOTO TMOJS HA MPOBOJAHUKH H
JTURJIEKTPUKHU.

COopka 1 UCTIBITAHUE AIEKTPUIECKOM 1ETH MOCTOSTHHOTO TOKa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MMPOTEKAIOIIETO Yepe3 pe3UCTop, OT
HaIpPsDKEHUS Ha PE3UCTOPE U COMTPOTUBIICHUS PE3UCTOPA.

OnbITI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTUBIICHHUS
MPOBOJAHUKA OT €ro JIJIMHBI, TUIOIIAIN OMEPEYHOTO CEUYEHUS U MaTepuaa.

Onpenenenue yaeapHOr0 COMMPOTUBIICHUS POBOIHUKA.

[IpoBepka TmpaBwiIa CJIOXKEHUS HANPSHKCHUM TMpU  TOCJIEI0BaTEIbHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia I CUJIbl TOKAa NPU MAPAUIEIBHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO COPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOHA OMa J1JI MOJTHOM LEIH.

W3y4yeHue BOJBTAMIEPHBIX XapPAKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMITbI
HaKaJIMBaHUS WX MOJYIIPOBOIHUKOBOTO TUOA).

OmnpeneneHue padoOThI ATEKTPUUECKOTO TOKA, UYIIETO YEPE3 PEIUCTOP.

Ornpenenenne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIAEISEMOM Ha PE3UCTOPE.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanre MarHUTHOTO B3aWMO/JICHCTBUS MIOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TOJIsi TOCTOSIHHBIX MAarHUTOB MPU UX OObEIUHEHUU U
pa3acICHUHN.

HccnenoBanne AeUCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJIECTBUS KATYIIKH C
TOKOM W MarHuTa OT CWJIbl U HaNpaBJCHUS TOKAa B KATYyIIKE W OT HAIUYHUA
(OTCyTCTBUS) CEpACYHUKA B KAaTYIIKE.

N3yueHnne neicTBUsI MArHUTHOTO IO HA TPOBOJAHUK C TOKOM.

KoHcTpyupoBanue u nzydeHue paboThl AIEKTPOIBUTATEINS.

N3mepenne KII/I anexkTpoaBUraTeaIbHON yCTaHOBKH.

OnpITEl 1O HWCCIIEIOBAHUIO  SIBICHUSI DJIEKTPOMArHUTHOM HMHAYKIUU:
UCCIIEIOBAaHUE U3MEHEHUM 3HAUCHUS U HAMPABJICHUSI MHIYKIIMOHHOTO TOKA.



9 KJIACC

Paspnen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe pABwkeHue. MarepuanpHas Touka. CrocoObl onucaHus
MEXaHUYECKOTO JABW)KEHUS: TaOJIMYHBIN, rpaduyeckuid, aHanutuueckuii. Cucrema
otc4yé€Tta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHKCHUSI.

BextopHble BenM4MHbI, ONEpalMU ¢ BEKTOPAMU, IIPOCKLUK BeKTOpa. Panuyc-
BEKTOpP MATEpUAIBHOW TOYKH, IIEPEMELIEHHEe Ha IUIOCKOCTH. PaBHOMepHOe
IPAMOJIMHEWHOE JBHXKeHue. HepaBHOMepHOE IPSAMOJIMHEWHOE JIBUKEHHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTbh TEJIA IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJMHENHOE JBHXKEHHE. Y CKOPECHHUE
cBoOoaHoro naaenus. Onwitel ["anumnes.

['padmyeckass uHTEpIpETaLUsl YCKOPEHUS, CKOPOCTH, MPONUJECHHOIO MyTH U
IIEPEMEILICHHS IS IPSIMOJIMHENHOTO JBUKECHMUS.

JIBrkeHue Tena, OpOIEHHOTO MO YTIOM K TOPU30HTY.

JIBrmxkeHne o OKpy>XKHOCTHU. JIMHEHass CKOPOCTb, YTIIOBask CKOPOCTh, IEPUOT
¥ YacToTa oOpallleHusl Ipy paBHOMEPHOM ABMKEHHUHU 110 OKpYx HOCTU. CKOPOCTh U
YCKOPEHHUE IPU IBUKEHUU 10 OKPYKHOCTH.

Bekrop cunel. PaBHOAEHCTBYIOIIAs CHIA.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIepIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH 'yka. Cuna TpeHHs: CHIa TPEHUS CKOJIBKEHUS, CHJIa
TpEHUs [TOKOs1, pyrue Bubl TpeHus. Koadpuunent tpenusi.

JIBM>KEHME TEN MO OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnm m nmogbéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmaparsl, cyJa Ha TOJBOJHBIX KpBUIbAX, AaHTHKPBLIO HA CKOPOCTHBIX
aBTOMOOWIISIX. [IBKEeHME 1oe3/ja HA MarHUTHOM MOYIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUs. J[BMKEHWE TEn BOKPYT
rpaBUTAIIMOHHOTO IIeHTpa (B ToMm uucie I1aHer Bokpyr ComHia). Ilepsas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTD U EpETpy3KH.

PaBHOBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJOIO TeJIa C 3aKPEINIEHHON OCBIO BpalieHuss. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tema. M3mMeHeHune wummynbca. HMnynbCc Clibl. YOpyroe u
HEYIIPyroe B3aUMOJECHUCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHEHUS HWMITYJIbCA.
PeaktuBHOE nBUKEHHUE.

Mexannueckass pabora W MOUIHOCTh. PaboTa cui TsKecTH, yHpyrocTH,
TpeHust. CBs3b dHepruu u padbotsl. [loTeHnnanbHas sHEprus Teaa, NOJHATOrO Haj
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cKaTtou npykuHel. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPrUU. 3aKOH M3MEHEHMS M COXPAHEHUS
MEXaHUYECKON YHEPTUH.



Hemoncmpayuu.

Habnronenne MexaHM4ecKOTro JBUKEHHUS Tella OTHOCHTENIbHO pPa3HbIX Tell
OTCY€TA.

CpaBHEHHME IyTE€d W TPACKTOPU JABWXKEHUS OJHOIO M TOIO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanre npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habumronenne ABM>KEHUS Tesla 0 OKPYKHOCTH.

HaGmronenne MexaHMYeCKUX SIBIICHUH, MPOUCXOASIIUX B CHUCTEME OTCUETa
«Temexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBHDKEHHHM OTHOCHUTEIBHO
kaOuHeTa (PU3UKH.

HaOmnronenue paBHOBeCHs T€Jl, CBOOOTHOTO MafcHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUAIBHBIX CUCTEMAX KaK IMOATBEPKICHNE TPUHIUIIA OTHOCUTEIBbHOCTH.

3aBUCUMOCTB YCKOPEHHSI T€JIa OT €r0 MACCHI U ACHCTBYIOLIEH HA HETO CUIIBI.

HabGnronenue paBeHCTBa CUIT IPU B3aUMOJIEHCTBUH TEJL.

M3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUU.

[lepemaya uMITysbca Mpy B3aMMOJCHCTBUU TEN.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHue UMITyJIbCca IPU a0COTIOTHO HEYNIPYTrOM B3aUMO/IEHCTBUU.

CoxpaHeHne UMITyJIbCca PH YIIPYTOM B3aHMMOJICVICTBHH.

Habnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHue 3Hepruy npu CBOOOAHOM Ma/ICHUN.

CoxpaHeHHE SHEPTHUH [IPU ABUKEHUU TeEJIA MO/ IEHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JalbHEHMIIEro paBHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

Omnpenenenve cpeaHENd CKOPOCTH CKOJNBXKEHUs Opycka WIM JBUKECHUA
HIapUKa [0 HAKJIOHHOM IIOCKOCTH.

OnpeneneHue YCKOPEHHUs Tella NpH PaBHOYCKOPEHHOM JIBHXKEHHH IIO
HAKJIOHHOU IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOM CKOPOCTH.

[TpoBepka runoTe3bl: €Ciy NpU PABHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJlbHOU
CKOPOCTH ITyTH OTHOCATCA KakK Psii HEUETHBIX YUCEN, TO BpeMEHa OJJUHAKOBBI.

HccnenoBanue IBHXKEHHS TeJla, OPOIIEHHOIO MO/ YIJIOM K TOPU30HTY.

HccnenoBaHue 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

Onpenenenne kodhUIEeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BOBHUKAIOIIEH B MPY>KUHE, OT
cTeneHu AeopMaliy MpPYy>KUHBI.

Omnpenenenue paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBHIKEHHH Tela IO
TOPU30HTAJIbHOM IIOBEPXHOCTH.

Omnpenenenve pabOThl CUJIBI  YOPYTOCTH TpU  MoAbEME TIpy3a ¢
UCITOJIb30BAHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebartenbHoe aBmxenrne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUM: EpHOI,
4acToTa, aMIUIMTyAa. ['apMoHMueckue KoseOaHus. 3aTyxarouiue KoJjeOaHus.
Brinyxaennsie konebanus. Pezonanc.

MaremaTnyeckuii U TPYKMHHBIM MasTHUKHU. [IpeBpamieHue sHeprun npu
K0J1€0aTeIbHOM JABUKECHUU.

Mexanndeckne BOaHbL. [IpomonbpHble M monepeuyHsle BoOJHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: UHTeppepeHuus U nudpakuus. [[iMHa BOJIHBI U CKOPOCTh €€
pacnpoctpaHeHus. MexaHn4ecKue BOJIHbI B TBEPIOM TeJle, CEICMUYECKHE BOTHBI.

3ByK. Pacnipoctpanenue m oTpakeHHe 3ByKa. | pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MH]pa3zByk u yabpTpasByk. HMcmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jlemoncmpayuu.

HaOmronenne koneOanuii Teln mo4 JOEWCTBUEM CHIBI TSKECTH W CHJIBI
YHOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habumroienne BbIHYK/I€HHBIX KOJeOaHU 1 pe30oHaHca.

Pacrnipoctpanenne npoAoabHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Hab6nronenue natepdepeHunu u qudppakiiii BOJH HAa HOBEPXHOCTH BOJIbI.

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHre 4acToThl U epruoaa KojieOaHUH MaTEMaTUYECKOr0 MasgTHHKA.

Omnpenenenre 4acTOThl U epruoaa KoJieOaHUM MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NEpPHOJA KoJeOaHUM Ipy3a HA HUTU OT JUIMHBI
HUTH.

HccnenoBanue 3aBUCHMOCTH NIEpUOIA KOJIeOaHUM NPY>KMHHOT'O MasTHHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCHUMOCTH TepuoAa KoJeOaHUW Tpy3a, IMOJBEIICHHOTO K
JIEHTE, OT MacChl rpysa.

OmnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh NEpHoa KoieOaHul mpyKUHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO Ma CHHUS.



Pazgen 10. DnekrpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJHBL.  CBONCTBa
AIIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmoib3oBaHHE
JIEKTPOMArHUTHBIX BOJH JJIs COTOBOM CBs3u. Pammonoxkanms. Kocmuueckas
CBS3b.

OJleKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BONHOBBIE CBOMCTBA
cBera: uHTepdepeHuus u Auppakuus.

Jlemoncmpayuu.

CBOIICTBA AJIEKTPOMATHUTHBIX BOJIH.

HuTtepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne onpITOB O HAOIOIEHUIO HHTEP(PEPEHIINHN U JUPPAKIIUH CBETA.

Pasznea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOYHHMKHM CBeTa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBera. 3armeHus Connuna u o JIyHBIL
Otpaxxenune csera. Ilnockoe 3epkanio. 3aKOH oOTpakeHus cBeTa. IlocTpoeHue
n300paxkeHuit, COPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeTa. 3akoH npesiomiieHus cBeta. [lomHoe oTpaxkeHue cBeTa.
Hcrnonb30BaHuE MOTHOTO OTPAKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBS3b.

JIunza, xon mnydenn B JuH3e. Popmyna TOHKOM JuH3BL. [locTpoeHue
nU300paxkeHnil, CcHOPMHUPOBAHHBIX TOHKOW JMH30M. OnTHuYeckas cHCTeMa
¢doToanmapara, MHKPOCKONA M Tejeckoma. [a3, Kak oNTh4Yeckas CHUCTEMA.
brm30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cnektp. Onbitel HbtoTona. Croxenue
CIIEKTPaJIbHBIX LIBETOB. JlUcniepcusi cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIPOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tosryuenue n300pakxeHUll B IIIOCKOM 3€pKaJie.

[Ipenominenue caera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

X0/ JIy4er B pacCErBArOIICH JIUH3E.

[Tosryuenue n300paxeHUi ¢ HTOMOIIBIO JIUH3.

[Tpuniun aeiictBus dhoToanmapara, MUKpPOCKOIIA U TEJIECKOIIA.

Monens riasa.



Pa3noxenue 6enoro ceeta B CEKTP.

[Tomyuenue 6e0ro cBeTa MpH CI0KEHUH CBETA PAa3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue 3aBUCUMOCTH yIila OTPaXKEHHMsS CBETOBOIO Jiyda OT yria
NaJCHUS.

N3yyeHue CBOMCTB N300paKEeHUS B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTila MPEJIOMIIEHUS OT yIJia MMaJIeHusl CBETOBOTO
Jy4a Ha TPAHULE «BO3LyX—CTEKIION.

[Tosryuenue n300paxeHUii ¢ TOMOIIbIO COOMPAIOIIEH JINH3BI.

Omnpenenenve (POKYCHOro pacCTOSIHUSI M ONTUYECKON CHIIbI coOuparomien
JIMH3BI.

OnBITHI IO PA3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl MO BOCHPUATHIO LIBETa MPEAMETOB IMpPH HX HAOJIOIEHUU dYepes
I[BETOBBIE (DPUIIBTPBHI.

Paznen 12. KBaHTOBbBIC SIBJICHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanne u norioueHue cBera aroMoM. KBaHTHI. JIMHEHYaThIe CIEKTPBI.

PagnoaktuBHOCTh. Anbda-, 6eTa- u raMma-uznydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas Moaens aromHoro sapa. Msoronel. PannoaxktuBHBIE
npespanieHus. llepuon monypacnana atomHbIx saep. JlencTBue pagnoaKkTUBHBIX
U3JTy4YeHHUI HA KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHMs 3apslOBOIO U MacCOBOTO YHUCEIN.
OHeprusi CBA3M aTOMHBIX sjuep. CBsi3p Macchl M dHepruu. Peakunn cuHTe3a H
nenenus spep. Mcrounuku sHeprum CosHua M 3BE3A. SnepHas sHEpreTuka.
DKOJIOTHYECKHUE MPOOIJIEMBI SAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrHeKTpbl U3ITyYEHHUSI U ITOTJIOLICHUS.

CrieKTpbl pa3aYHbIX Fa30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYyYEHUH.

Perucrpanus nzimydeHus IpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomol u onvimol.

HabGnrogeHue CrulonHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanue TPEKOB: U3MEPEHHE SHEPIUU YACTHIIbI 10 TOPMO3HOMY ITyTH
(o doTtorpadusam).

N3mepenne paaroakTUBHOTO (oHAa.

IHoBTOPUTEIBLHO-0000 1A INH MOAYIb.



[ToBTOpUTENHEHO-0000IIAIOMINKA MOYJb MTPEAHA3HAYEH I CHCTEMaTU3alun
U 0000meHHsT TOPEeIMETHOIO  COAEP)KaHMS M ONbITa  JEATEIbHOCTH,
IpUOOPETEHHOTO MPHU U3YYEHUH BCEro Kypca (PU3MKHA YIIIyOJIEHHOTO YpPOBHS, a
TaKKe JJIs1 HOJArOTOBKU K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 10 (PU3HKE.

B nmnpoumecce wn3yueHus [JAHHOTO MOAYJS PEAIM3YIOTCA W IOIYYaroT
JanpHeWIlee pa3BUTHE Y4eOHBbIE JACHCTBHS, OOECIEYMBAIONINE JIOCTHXKECHHE
OPEIMETHBIX W METalpPEAMETHBIX pe3yabTaToB OOydeHus, (OpPMHUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONKCAHUE SBJICHUI HA OCHOBE
OpUMEHEHUs (U3NYECKUX 3HAHWUM, HCCIEAOBATEIbCKUE NEHCTBUS (BBIIBUKEHHE
TUIIOTE3, ITOCTAaHOBKA LEIM W IUIAHMPOBAHHWE HCCIEIOBAaHUS, aHAIU3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

[IpeanoututenbHOW (HOPMOIl  OCBOECHHS MOJIYJA SBISIETCS MPAKTUKYM,
IporpamMma KOTOpOTO BKJIFOYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PAa3IMYHBIM pa3fesnaM M TeMaMm Kypca
(U3HUKHK, B TOM YKCIIE 3a]1a4, HHTETPUPYIOLIUX COJAEPKAHUE PA3HBIX Pa3/IeiioB;

BBITIOJTHEHHE JTAOOPATOPHBIX pabOT U OMBITOB (BKJIIOYast padOTHI U OMBITHI U3
NepeuyHel K paszenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IUIAHUPOBAHUS
IPOBEJICHUS UCCIIEI0OBaHUs, BbIOOpA 1 000OCHOBAHUS METOJa U3MEPEHUS BEJIUUMH,
COOPKH IKCIEPUMEHTAIbHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 33/1aHUI MPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl IO €CTECTBEHHO-HAYyYHOM TIpaMOTHOCTH), B TOM YHCIE 3aJaHUi C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ IPyNIIOBBIMU UM UHIMBUYaJbHBIMU IPOEKTAMHU, CBA3aHHBIMU C
coJiepsKaHueM Kypca (QU3HKH.

N3ydeHne MOBTOPUTEILHO-0000IIAIONMIETO MOJYJISI MOXET 3aKaHYMBAThCS
IPOBEICHUEM JHArHOCTUYECKON pabOThl 32 KypC (PU3UKH YIIIyOJIEHHOTO YpOBHS,
BKJIFOYAIOIIEH 3aaHdsl PA3HOTO YPOBHS CJIOKHOCTH. Pe3ysibpTaThl BBIIOJHEHUS
JUArHOCTHYECKON pabOThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YyYarOUIUXCs
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMEHy 10 (U3HMKe, a TakKxke
CBUJIETEIBCTBOBATH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOI IPaMOTHOCTH.



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMSA I[TPOI'PAMMEI 110 ®U3UKE
HA YI'JTYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHMA

N3yuyenue ¢u3MKyd Ha ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs HAMpPaBICHO
Ha JIOCTWKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare uzyuenus GpU3MKA HA YPOBHE OCHOBHOTO 00I1Ier0 00pa3oBaHus
y oOyuarorerocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuueckozo eocnumanus:

MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PUZHKOB,;

o 2)2pasrcOoancko2o u Oyxo8HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTMBHOMY y4YacCTHIO B OOCYXJE€HUM OOILIECTBEHHO 3HAUYMMBIX
U DTUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUMN
busuKy;

OCO3HAHHE BaXHOCTH MOPAIbHO-3TUYECKUX TMPUHILMUIIOB B JIESITEIHBHOCTH
Y4EHOT0;

e 3)acmemuuecko2o 60CHUMAHUSA:

BOCIIPUSTUE ACTETUYECKUX KauyecTB (DU3UYECKON HayKd: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuH020 NO3ZHAHUS:

OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAayKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PAa3BUTUA TEXHOJIOTHUH, Ba)KHEWINEW COCTaBIISIONICH
KYJIbTYPBHI;

OpHEHTalMsd B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAy4YHOM JIO003HATENBHOCTH, HMHTEpPECa K HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa U IMOUUOHATLHO20 O1A2ONOTYUUA:

OCO3HAaHME IICHHOCTHM 0€30macHoro oOpa3a JKW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH TIpaBWJI O€30MAaCHOrO TIOBEJICHUS Ha
TPAHCIIOPTE, HAa J0porax, C DSJEKTPUYECKUM U TEIUJIOBBIM O0OpYJOBAaHUEM B
JIOMAIITHUX yCIIOBUSIX;

c(hOpMUPOBAHHOCTh HaBbIKa pe(diieKCHHM, NpU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa y JPyroro 4eaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B pPEIICHHHM MPaKTUYECKUX 3a1ad (B pamMKax CEMbH,
00pa3oBaTeNbHONM OpraHu3alliy, ropojia, Kpas) TEXHOJIOTUYECKOM U COLUAIbHOU
HaIPaBJICHHOCTH, TPEOYIOIINUX B TOM YHCJIE U (PU3NUSCKUX 3HAHUM;

HHTEpEeC K MPAKTUYECKOMY M3YyUYEeHHUIO Mpodeccuii, CBSI3aHHBIX C (PU3UKOM;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpHEHTAIlMsS Ha TPUMEHEHUE (PU3NYECKUX 3HAHUW JJIs pelieHus 3aaad B
00JIaCTH  OKpYXKarIlel Ccpeapl, IUIAaHUPOBAHUS TIOCTYIIKOB U OIEHKH HX
BO3MOYKHBIX TTOCJIC/ICTBUI JIJI1 OKPY’KAIOIIEH CPeIbl;

OCO3HaHHE TJI00AIBHOTO XapakTepa 3KOJOTHYECKHX MPoOJIeM M MyTel X
pelIeHuUs;

o 8)adanmavyuu K USMEHAIOWUMCA YCI0GUAM COUUATbHOU U RPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJICCTBUM TIPH BBITIOJHEHUU MCCIEJAOBAaHUN H
MPOEKTOB (PU3MUECKOMN HANIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM APYTHUX;

MOBBIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaAKTUYECKYIO
JeSITEILHOCTD;

MOTPEOHOCTh B (POPMHPOBAHUU HOBBIX 3HAHUN, YMEHUH (OPMYIUPOBATH
UJIe, TIOHSATHS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

0CO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;

IJJAHHPOBAHUE CBOETO PAa3BUTHS B IPHOOPETCHHUH HOBBIX (DU3MUESCKUX
3HAHUM;

CTpeMJICHHUE aHAIM3UPOBATh M BBISBIIATH B3AaUMOCBSI3U MPUPOIbI, OOIIECTBA
HPKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

OLICHKa CBOMX JEUCTBUM C YYETOM BIMSHHMS Ha OKPYKAIOLIYI Cpeny,
BO3MOJKHBIX TJI00AJIBHBIX TIOCIIECICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHuss mporpaMMbl 1Mo (PU3MKE HAa YpPOBHE OCHOBHOTO
oOmero odpa3zoBanus y oOyydaronierocs OyayT copMUpOBaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIFHBIC YHUBEPCATIbHBIC yUCOHBIC CUCTBUSA,
KOMMYHHMKAaTHUBHbIE  YHUBEpCAJbHblE  Y4eOHbIE  JCHCTBUS,  PEryJISTUBHBIC
yHHUBEpCaJbHbIC yUEOHbIE 1EHCTBUS.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS
ba3oBble jlornyeckue JeicTrBus:
BBISIBISITH M XapaKTepU30BAaTh  CYIIECTBEHHbIE IPU3HAKHU OOBEKTOB
(s1B1€HUIN), KIIaCCU(PUIUPOBATH HX;



BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYMS B pacCMaTpUBAEMBbIX (akTax,
JAHHBIX U HAOIIOICHUSAX, OTHOCAIINXCA K (PU3UUIECKUM SIBICHUSM;

BBISIBJISIT TPUYMHHO-CIICJICTBEHHBIC CBA3M TPU H3YYCHUH (PUINIECKUX
SBJICHUN W MPOLIECCOB, J€NaTh BBIBOJbI C HCIOJb30BAaHUEM JEAYKTUBHBIX H
UHAYKTUBHBIX ~ YMO3AaKJIIOYEHHUH, BBIABUTaTb THIOTE3bl O  B3aWMOCBSA3SIX
(bU3NYECKUX BEIUYHH;

CaMOCTOSITEJIbHO BbIOMpATh croco0 pelieHrus y4eOHOM (u3HuecKoil 3amauu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pEIIEHUs, BbIOOp Hanlosiee MOAXOISIIETO C
y4€TOM CaMOCTOSATEIbHO BbIICJICHHBIX KPUTEPHUEB).

ba3oBble uccie10BaTeIbCKUE NeHCTBUA:

UCITIOJIb30BaTh BOIPOCHI KaK HCCIIEOBATENbCKU HHCTPYMEHT ITO3HAHUS;

IPOBOJUTH MO CAMOCTOATEIBHO COCTaBJIECHHOMY IUIAHY OIIBIT, HECIOXXHBIN
($uznyecKuil SKCIEPUMEHT, HEOOJIBLIIOE UCCIIEIOBaHUE (PU3UUECKOTO SBJICHUS;

OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTbh MH(OPMALIUIO, MOTYYEHHYIO
B XO/JI€ UCCJIEOBAHMS WJI HKCIIEPUMEHTA;

CaMOCTOATENIbHO (DopMynMpoBaTh 00OOIIEHUS] M BBIBOABI MO pe3yJbTaTam
IPOBENEHHOTO HAOIIOEHUS, ONbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOKHOE JajibHElIIee pa3BUTHE (PU3MUECKUX MTPOLIECCOB,
a TaKk)Ke BBIJBUTATh MIPEIIOJIOKEHHUS 00 HMX Pa3BUTHM B HOBBIX YCIOBUSX U
KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

OPUMEHATh PA3JIUYHbIE METOJbl, HHCTPYMEHTHI U 3aIllpOChl MpPHU IOHUCKE U
ot0ope nH(pOpMalMy WIH JaHHBIX C YUYETOM MPENJIOKEHHOW yueOHOM Pu3ndeckon
3a/1a4u;

aHAIM3UpPOBaTh, CUCTEMATU3UPOBaTh W HWHTEPHIPETHPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

OLICHMBATh HAAEKHOCTh HMHPOPMALMM IO KPUTEPUSAM, MPEAJIOKEHHBIM
YUUTEJIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTUMAaJbHYI0  (OpMYy  MpEACTaBICHUS
uH(pOpMAIMM M WUIIOCTPUPOBATh pEIIAeMbIe 3aJa4l HECJOKHBIMU CXEMaMH,
arpaMMamu, HHOU rpaduKoil 1 MX KOMOMHALUAMH.

KoMMyHHKAaTHBHBbIE YHHBePcAJIbHbIE YueOHbIe JeliCTBUS:

B XOJ€ OOCYXJeHHd y4eOHOro MaTepuayia, pe3yJbTaToB JadopaTOPHBIX
paboT M TMPOEKTOB 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl H
BBICKA3bIBaTh HJEH, HaLEJCHHbIE Ha pEIICHUE 3aJaud U MOJAepKaHHe
OJ1aroxenaTeIbHOCTUA OOIICHNUS,

COTIOCTABJISITh CBOU CYXXACHHS C CY)KICHUSMHU JAPYTUX YYACTHHKOB JHAJOra,
0oOHapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIUH;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATH PE3YJIbTATHl BBIIOJHEHHOTO (U3WYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIEIOBAHUS, POCKTA);

MOHMMATh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W HMHIWBUIYaTbHOU
paboTHI ITPH pEIICHUN KOHKPETHON (PU3UUYECKOI MpoOIeMBbL;

OPUHUMAThH LEIH COBMECTHOW JESATEIIbHOCTH, OPTraHU30BBIBATh JEHCTBUS IO
e€ JOCTM)KEHHUIO: DACIpENeNaTh pPOIH, OOCYXAaTh MPOLECCHl U PE3YIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBITNIOJIHATh CBOIO YacTh padOThI, JOCTUIas KayeCTBEHHOIO pe3yjbTaTa IO
CBOEMY HAIIpaBJICHUIO M KOOPJAMHHUPYS CBOM JACHCTBHUS C APYTMMU YJICHAMHU
KOMaH/1bl;

OIICHWBATh KAauyeCTBO CBOETO BKJIana B OOMIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOMMX st
pereHust GU3NIECKUX 3HAHUH;

OpPHEHTUPOBATbCS B  PA3JIMYHBIX  MOJAXOJAaX  MPUHATHS  PELICHHM
(MHAMBUyaTBbHOE, IPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUIN TPYIION);

CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pelieHUsT GU3NYECKON 3a1aud WIIu
IJIaH HCCIEOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHUPOBATH MPEIJIara€Mble BAPUAHTHI PELICHUI;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIN UHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYaIlMU U TIpeAJiarath jiaH €€ U3MCHEHUS;

OOBACHATH  NPUYUHBI  JOCTIKEHUA  (HEJAOCTHIXKEHHUS)  pe3yJIbTaTOB
NeSTEeIbHOCTH, JaBaTh OIICHKY MIPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTh (B TOM YHCIE B XOJI BBIMOJHEHHS
(GU3MYECKOTO HCCIIEIOBaHUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIIMXCS CUTyaIlui, yCTAHOBJIECHHBIX OIIMOOK, BOSHUKIIKNX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBUSIM.

CTaBUTH ce0s1 Ha MECTO JPYTOoro 4YejoBeKa B XOJIe CIOpa WU JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTroro.

MpU3HaBaTh CBOE MPABO HA OMIMOKY MpPH pelieHUH (PU3NUECKUX 3a]a4d Wi B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

HPEAMETHBIE PE3YJIbTATDBI

K koHIy 00y4yeHus ¢ 7 Kaacce npeIMETHbIE PE3yJIbTAaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaOIIUXCSl YMEHHUIA:



UCIIOJIb30BaTh MOHATUA: (PU3NUECKUE U XUMHYECKUE SIBJICHUSA, HAOIIOAEHUE,
SKCIEPUMEHT, MOJENb, THUIOTE3a, E€AUHULBl (PU3NYECKUX BEJIUYHMH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUSI BEIIeCTBa (TBEPAOE, JKHUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JIBIKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEWHOE),
TPAeKTOpHs, paBHOAEWCTBYyIOIIas cuil, aAedopmanus (ympyras, IUIacTUYecKas),
HEBECOMOCTbh, COOOIAIOIINECS COCYABL;

YBEPEHHO pasnuuath siBieHUs (Auddy3usi, TENIOBOE JBUKEHUE YaCTHIL
BEILECTBA, PAaBHOMEPHOE JBHKECHHE, HEPAaBHOMEPHOE JBUKEHUE, WHEpLUs,
B3aMMOJICUCTBUE TEJ, PABHOBECHE TBEPBIX TEJ C 3aKPEIUVIEHHOW OCBIO BPAILECHHUS,
nepegavya JaBJe€HUS TBEPABIMH TellaMH, XKUJIKOCTSMU U ra3aMu, aTMoc(epHoe
JABJICHUE; TIJIaBaHUE TEJ, IPEBPAIICHUS MEXAHUYECKOM SHEPTHH ) 110 ONMHCAHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIbBITOB, JIEMOHCTPUPYIOUIMX JaHHOE
(duznyecKoe sBIICHUE;

pacrmo3HaBaThb  MPOSIBICHHE  HW3YYEHHbIX  (PU3MUECKUX  SBJICHUM B
OKpY’KaroleM Mupe (B TOM 4Hciie (PU3HYECKHE SBICHUS B MPUPOJE: MPUMEPHI
JNBHKCHUS C PA3IMYHBIMA CKOPOCTSMM B KMBOW M HEXWBOW IPUPOJE, ACHUCTBHE
CUJI TSDKECTH, TPEHUS, YIIPYTOCTH B MPUPOJIE U TEXHUKE, BIMSHUE aTMOCPEPHOTO
JIaBJICHUS Ha JKUBOM OpraHu3M, IJIaBaHUE pbIO, pblYard B TEJE YEJIOBEKa), IpU
3TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/layy B YYEOHYIO, BBLICIATH CYLECTBEHHBIE
CBOMCTBa (IPU3HAKK) (PU3NYECKUX SBJICHUN;

ONKCHIBaTh M3YyYECHHBIE CBOMCTBA T€l M (PU3NYECKUE SIBJICHHUS, HUCIIONB3YS
¢usnyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBAa, BpeMs, IYTh,
CPENHsIsl CKOPOCTh, CWJIA YNPYIOCTH, CWJIA TSKECTH, BEC TeNa, Cujla TPEHUs,
JaBJ€HUE TBEPIOTO Teja, JaBICHHE CTOJ0A KHUAKOCTH, BBITAIKUBAIOLIAs CHJIA,
MexaHuveckas padoTa, MOIIHOCTb, IIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIHEHT
MOJIE3HOT'O IEUCTBUS MEXaHU3MOB, KHHETHYECKAsl U OTEHIIMAIbHAS SHEPTUs), IPU
ONMCAHUU MPABWIBHO TPAKTOBaTh (PU3WYECKUN CMBICI HMCIIOJIb3YyEMbIX BEJIUYMH,
uX O0O03HAU€HUs M E€IUHUIBl (PUNYECKUX BEJIUYUH, HAXOAUTH (OPMYJIBL,
CBA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMMH BEJIMYUHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETNYMH;

XapaKTEepU30BaTh CBOMCTBAa Tel, (DU3UYECKUE SBICHUS M IPOIECCHI,
UCIOJIB3YSl IpaBUJIa CIOXKEHUsI cuil (BAOJb OJHOW MpsiMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MpaBWIO paBHOBecUs pblyara (0J0Ka), «30J10TOE
paBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHWYECKOW HHEpruu, MpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MATEMAaTHYECKOE
BBIPAKECHHE;

CTPOUTh IPOCThIE (PU3UUECKHE MOJEIHU pealbHbIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJEJATH IIPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBICHUM, MPUMEHATh PU3MUECKUE MOJICIIH JIJI1 O0OBICHEHUS
(U3HYECKUX MPOIIECCOB U pelIeHUs y4eOHBIX 3a/1ay;

OOBACHATH (PU3MUECKHE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHKCIE B
KOHTEKCTE CHUTyalluil MPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa, M PpelaTh
KayeCTBEHHbIE 3a/auyd, B TOM 4YHCIIE TPeOYyIOUIMEe YHCIEHHOTO OlLIEHUBAHUSA
XapaKTEPHBIX 3HAYCHUU (PU3MYECKUX BEJIMYMH, IPU 3TOM BBIOMpPATH aJEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh IPUYMHHO-CIEICTBEHHBIE CBA3M M BBICTPANBATH
JIOTUYECKYIO IIENOYKY paACCYXKACHUM C ONOpPOM Ha HW3Y4YEHHBbIE CBOMCTBA
(buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

pemary pacyéTHble 3aAauu (B 2—3 JEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
(¢u3uKy, BIOUpas aieKBaTHYIO (U3HYECKYIO MOJIENb, C UCIIOJb30BAaHUEM 3aKOHOB
U (hopmyJ, CBA3BIBAIOIIMX (PU3HUYECKUE BEITUUYUHBI, 3aMUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pELICHHE 3a/1ayd, BBISBIATH HENOCTAIOIIME WIM H30BITOUHBIC
NaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, MCIIOJIb30BaTh
CIIpaBOYHBIE JaHHBIEC, MMPOBOJUTH MAaTeMaTHYECKUE NMPeoOpa3oBaHUs U PACUETHI,
OLICHUBATh PEATUCTUYHOCTh IMOJIYYEHHOTO 3HAYEHHS (PU3MYECKOW BEIMYMHBI U
ONPENENATh Pa3MEPHOCTh (PU3MUECKOW BEIMYMHBI, MOJYYEHHON MpU PELIEHUU
3a/1a4u;

pacrno3HaBaThb MPOOJEMBbI, KOTOPbIE MOXHO PpEUIUTh MpPU [OMOIIH
(¢u3MYEeCKUX METOJIOB, W IMpeasiaraTh OPUEHTUPOBOYHBIA CHOCOO pEIICHHS, B
ONMCAaHUU  HCCIEAOBaHUS  paclo3HaBaThb  IPOBEPSIEMOE  MPEANOJIOKEHUE
(runotesy), UHTEPIPETUPOBATH MOJYUYEHHBIN PE3yIIbTaT;

IPOBOAUTD OMBITHI [0 HAOIIOACHUIO (PU3NUYECKUX SBICHUN WM (PU3NYECKUX
cBoiicTB Ten (nudQys3us, TEIIOBOE pPACIIMPEHHE Ta30B, SBJICHUE WHEPLHH,
U3MEHEHUE CKOPOCTHU IMPHU B3aUMOJECUCTBHUM TEJl, IEpeaada JaBICHUS KUIKOCTHIO
U Ta3oM, MpOSIBJIEHUE JEUCTBHUSI aTMOCHEPHOro HaBIEHUS, JEHCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANOIOKEHHE (TUIOTE3Y) O BO3MOMKHBIX
pe3ysibTaTax HaOII0AEHUH, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa o0opyaoBaHus U (OPMYIUPOBATH BHIBOIBI;

IPOBOJUTh TMpSAMbIE M KOCBEHHbIE H3MEpPEHUS (PU3NYECKUX BEJIMYMH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Chila, TeMIlepaTypa,
IUIOTHOCTh JKUJKOCTH WM TBEPAOrO Tela, CHJIA TPEHUS CKOJIBKEHUS, J1aBJICHHE
BO3/lyXd, BBITAJIKUBAIOLIAS CWJIA, JNECUCTBYIOIIAs Ha IOIPYXEHHOE B JKUIKOCTH
TE€NO, KOAP(PPUIMEHT TOJIE3HOr0  JEUCTBUS  IPOCTBIX  MEXaHU3MOB) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M LHM(PPOBBIX NpHUOOPOB, OOOCHOBHIBATH BBHIOOP
MeToJa W3MepeHus, (UKCUpPOBaTh IMOKa3aHUs NPUOOPOB, HAXOAUTh 3HAUCHUE
U3MEPSEMON BEJIMYMHBI C IIOMOIIBIO YCPEAHEHUS PE3YNIbTATOB CEPUN U3MEPEHHUN U
OLICHUBATh MTOTPELTHOCTh H3MEPEHU;



IPOBOANTH HECIIOXKHBIE IKCIEPUMEHTAIBHBIE HCCIEIOBAHUS 3aBUCUMOCTEH
¢uznyecKnX BETUYHH (3aBUCHUMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHH [BIKEHHUS TeNa, CHUIbI TPEHHUS CKOJBKEHHUS OT CHUJIbI HOPMAaJbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEM Ted MU HE3aBUCHUMOCTH CHUJIBI
TPEHUsI OT IUIOLIAJM CONPUKOCHOBEHHUS TeJ, CHUJIbl YNPYrOCTH OT YJJIMHEHUSA
NPYXUHBI, BBITAJKMWBAIOMIEH CHIBI OT 00BbEMa TOrpYyXKEHHOW YacTW Tena U OT
IUIOTHOCTH XUAKOCTH, €€ HE3aBUCMMOCTH OT IUIOTHOCTH Teia, OT TIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJO0, YCIOBHM IJIaBaHUS TeJl, YCIOBUN paBHOBECHUS pbluara
U OJIOKOB): COBMECTHO C YyuuTeneMm (GOpMyJIHpoBaTh 3aqadyy W TUIIOTE3Y
UCCIIEIOBaHMsI, CaMOCTOSTEIbHO IUIAHUPOBATh MHCCJIEI0BAHUE, CAMOCTOSITEIBHO
coOuparh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJB30BAaHHEM HHCTPYKIIHH,
NPEJICTaBIISITh MOTYYCHHbIE 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUIE TaOIHIl U
rpaukoB, OLEHUBAaTh IMOTPEIIHOCTH, JeJaTh BbIBOJbI IO pe3yibTaTaMm
UCCIIEJOBaHMSI;

coOmolaTh TMpaBujia TEXHUKM Oe3omacHoro TpyAa Mnpu padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETP, COOOILIAIOLIMECS COCyAbl, OapoMeTp, pblyar,
HOJIBUYKHBIM U HEMOJABUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOILIECCOB C OMOPOWM HA HUX OMUCAHUS (B TOM
quclie: NOJUIMIHUKYN, YCTPOHCTBO BOJONPOBOJIA, THAPABINYECKUI TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MNOPIIHEBOW HACOC, apeoOMETp), HUCHOJIb3ysl 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SIBICHUH M HEOOXOoAMMbIE (U3MUECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMBl M CXEMAaTU4YHBbIE PUCYHKH HM3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpU
pelIeHnr y4eOHO-IPaKTUUECKUX 3a/1ay;

IPUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O ITPUMEpPaX) MPAKTUYECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWU B TOBCEJHEBHOW >KM3HU ISl OOECTIeUeHUs
0e30MacHOCTH MpPU OOpallleHHHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHS 3J0pOBbSI U COOJIOJEHHS HOPM SKOJOIMUYECKOIO TIOBEIACHUS B
OKPYKaroUIEeH Cpee;

OCYLIECTBIIATH OTOOP MCTOYHUKOB MH(OpMaALUU (PU3NYECKOTO COAEPIKaHUS B
HNHTepHeTe, CaMOCTOSTENbHO (OPMYJIHpPYS TMOUCKOBBIM 3alpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M MyTEM CpPaBHEHUS pPaA3IUYHBIX HMCTOUYHHUKOB BBIJENATH
uHpOpMaIlMIO, KOTOpas SBISIETCS MPOTUBOPEYMBON WJIM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh NPHU BBINOJHEHUN YYEOHBIX 3aJaHU HAy4YHO-NOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUS, CIIPABOYHBbIE MAaTE€pUANbl, PECYPChl CETH
WuTepHeT, BianeTb nNpuéMamMu KOHCIEKTHPOBAaHUSA TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/aBaTb COOCTBEHHbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(OpManuu (PU3NYECKOrO COAEPKAHUSA, B TOM YHUCIIE
nyOJMYHO JeNlaTh KPaTKUE COOOIICHHS O PE3yNbTaTaX MPOEKTOB WIH YYEOHBIX
UCCIICOBAaHUM, IPU OTOM TIPaMOTHO MWCIOJIb30BAaTh WM3Yy4YEHHBIM IOHATUWHBIN
anmnapat Kypca GU3HUKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

OpU BBIIOJHEHUU YYEOHBIX MPOEKTOB W UCCIEIOBAaHUM pacnpenessTh
00513aHHOCTH B TpyNI€ B COOTBETCTBUU C MOCTABICHHBIMH 33Ja4aMHM, CICIUTH 32
BBINIOJIHEHUEM IUIaHa JCHCTBUM, aJIeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJaJ B
JNEATENIbHOCTh  I'PYIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUYUTBIBasE MHEHUE OKPYKaIOLIUX.

K koHly oOydenust ¢ 8 knacce npenMETHbIE PE3yJbTaThl HAa YriayOJEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHHM:

UCIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJ, arperaTrHble COCTOSIHHSI BELIECTBA, KPUCTAIUIMYECKUE U
amMop(HbIE TeNa, HACBHIIMICHHBIA W HEHACBIUIEHHBIM Map, CrIocoObl W3MEHEHUs
BHYTPEHHEN DHEPrUH, DJJIEMEHTApHBIA DJJIEKTPUYECKUHA 3apsid, HPOBOJHUKH,
IOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKH TIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE TOJIS, ONTHUYECKass CUCTEMAa) U CUMBOJMYECKHH SI3bIK (DU3UKU TpU
peuIeHn Y4eOHbIX U IPAKTUYECKUX 33/1a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEIUIOBOE pacIIMpeHHue (CHKaTHE), TEIJI0BOE
pPaBHOBECHE, MOBEPXHOCTHOE HATSKEHHWE, CMAYMBAHME, KalWJULIPHBIC SBIICHMUS,
UCIIapeHue, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAJUIM3AlMs, KHUIEHHE, CIOCOOBI
TerIonepeaayn (TemIoNpOBOJHOCTb, KOHBEKIIMS, U3TyUYE€HUE), TEMJIIOBBIE MMOTEPH,
ANEKTpU3alUs TeJl, B3aUMOJEUCTBUE 3apsioB, NEUCTBHUS AIIEKTPUUECKOTO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJICHCTBUE MarHUTOB, IEHCTBUE MArHUTHOIO MOJISl HA
IPOBOJAHUK C TOKOM) IO ONMCAHHIO UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaThb  NIPOSBICHHE  HM3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpyXKarlmeM Mupe (B TOM uyucie (U3UYECKUE SBICHUS B IPUPOJIE:
NIOBEPXHOCTHBIE M KallWJUISIPHBIC SIBJICHHS B IPUPOJE, KPUCTAUIBI B NPUPOJE,
uznydyenue CoiiHIa, 3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, J3JIEKTPUYECKUE SIBJICHUS B aTrMocdepe, 3JIEKTPUUYECTBO
YKUBBIX OpPraHU3MOB, MarHUTHOE T0JIe 3eMJid, Apeiid MoII0COB, POJb MAarHUTHOTO
noyist JUisl KWU3HM Ha 3emiie, MOJSPHOE CHUSHUE), TMPU 3TOM IEPEBOJUTH



IPaKTUYECKYI0 3aJadyy B Y4YEOHYI0, BBIJCIATh CYUIECTBEHHBIE CBOICTBA
(npu3Haku) (PU3NUECKUX SIBICHUI;

ONKCHIBaTh M3yYECHHBIE CBOMCTBA T€l U (PU3NYECKUE SIBJICHHUS, HUCIIONB3YS
¢usznyeckue BENUWYMHBI (TeMIepaTypa, BHYTPEHHSS DSHEPIUs, KOJUYECTBO
TEIUIOThl, paboTa ras3a, yielibHas TEIJIOEMKOCTh BEILECTBA, YJENIbHas TEIJIOTa
IUIaBJICHUS, YAeNbHas TEIUIoTa NmapooOpa3oBaHUs, yJeidbHAas TEIUIOTAa CropaHus
TOIUIMBA, KOA(DPHUIMEHT MOJE3HOTO AEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO31YyXa, DJIEKTPUYECKHM 3apsj, CHJIA TOKa, JIIEKTPHUYECKOE
HaIIpSDKEHUE, COINPOTHUBIIEHUE NpoBOAHMKA, OJ[C B LenM NOCTOSHHOIO TOKA,
AIIEKTPUYECKOE YJIEIbHOE COINpPOTUBICHUE BEILIECTBA, paboTa U MOIIHOCTb
ANEKTPUYECKOT0 TOKA), IPYU ONMCAHUU MTPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICIT
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUS W €IWHULBI (PU3NYECKHX BEIUYHH,
HaXOoAUTh (DOPMYJIbI, CBS3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBAa Tel, (U3UYECKUE SBICHUS M IPOIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKON TEOPUH CTPOEHUS
BEILECTBA, YPAaBHEHUE TEIIOBOIO OallaHCa, 3aKOH COXPAHEHHS SJIEKTPUYECKOIO
3apsana, 3akoH KynoHa, NMPUHLHAI CyNEPIO3UIMH SJIEKTPUYECKHUX IIOJIEH, 3aKOH
Owma juig yyacTka uemnu, npasuia Kupxroga, 3akon OMa Ji71s IOJIHOM 1enH, 3aKOH
Jlxoyns-JleHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pasziuyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTh IPOCThbIE (PU3UUECKHE MOJEIHU pealbHbIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJEJATH IIPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOILIECCOB, SBJIECHUIN, MPUMEHAThH (PU3HUECKUE MOJETH AJi1 0ObICHEHUS
(U3HYECKUX MPOIIECCOB U peUIeHUs yueOHBIX 3a/1ay;

OOBACHATH (PU3HUECKHUE SIBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YUCJE U B
KOHTEKCTE CHUTyallMil MPaKTHKO-OPUEHTHUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4YHCJIE TPEOYyIOUIMEe YHCIEHHOTO OLIEHUBAHUSA
XapaKTEPHBIX 3HAYCHUH (PU3HYECKUX BEIMYMH, IPU 3TOM BBIOMpPATHh aJ€KBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M M BBICTPAMBATH
JOTUYECKYI0 ILEMOYKY PACCYyKICHHM C ONOpOM HAa H3YUYEHHbIE CBOMCTBA
(buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pelaTh pacu€THbe 3aJady (¢ omopoil Ha 2—3 ypaBHEHHA) IO
U3y4aeMbIM TeMaM Kypca (U3MKH, BbIOMpas aJeKBATHYIO (PU3NYECKYIO MOJEINb, C
UCIIOJIb30BAaHUEM 3aKOHOB U (OPMYJI, CBSA3BIBAIOIIMX (U3UUYECKUE BEITUUYMHBI,
3alMCBhIBaTh KPAaTKOE YCIOBUE M PA3BEPHYTOE pELICHHWE 3a7add, BBISBIATH
HEJOCTAIONINE WM U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BBIOOP METO/A PEIICHUS
3a/1a4d, MCIOJIb30BaTh CIPABOYHBIE JIAHHBIE, INPUMEHATh METObl aHaJIU3a
pa3MepHOCTEH, UCMOIb30BaTh I'papruecKue METOJbl PEIICHUs 3a/1ad, MPOBOAUTH



MaTEeMaTUYeCKUe MNpeoO0pa3oBaHUsl M PaACUYEThl, OLEHUBATH PEATHCTHYHOCTD
MOJIy4YEHHOTO 3Ha4YeHUs (PU3NYECKOM BEIUYUHBI M OMNPEACNATh Pa3MEPHOCTD
(U3UYECKON BEJIMYMHBI, TOJTYYEHHOHN NpU PEIICHUH 3aa4H;

pacrmo3HaBaThb MPOOJEMBI, KOTOPbIE MOXHO PpEUIUTh MpPU  [OMOIIH
(¢u3nyecKuX METOAOB, W MpeljaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
OMMCAaHWM  HCCJIENOBAaHUSA  PAclO3HAaBaThb  MPOBEPSIEMOE  IPEAIIOJIOKECHHE
(rumnoTesy), UHTEPIPETUPOBATH MMOTYUYEHHBIN pe3ysbTaT;

IPOBOAUTD OMBITHI [0 HAOIMIOACHUIO (PU3NUYECKUX SBICHUN WM (PU3NYECKUX
CBOMCTB Ten (KamWwJUIpHBIEC SIBJICHUS, 3aBUCHMOCTb JIaBJICHUS BO3JyXa OT €ro
o0béMa M TeMIeparypbl, CKOPOCTU MpoIlecca OCThIBaHUS (HArpeBaHMs) HpU
U3IYyYEHUU OT LBETa M3Iydarolled (MOIIOMAoNE) MOBEPXHOCTH, CKOPOCTH
UCIIAPEHUs] BOJBI OT TEMIEpPATypbl >KUJIKOCTH MW IUIOMIAJA €€ IOBEPXHOCTH,
IEKTPU3ALUs TENI U B3aMMOJECHCTBHE AIEKTPUUECKUX 3apsA/I0B, B3aUMOJCHCTBHE
IOCTOSIHHBIX MarHUTOB, BU3yaJIM3allUsl MATHUTHBIX IOJIEH MOCTOSIHHBIX MarHUTOB,
JEUCTBUSI MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBA 3JIEKTPOJBUTATENS MTOCTOSHHOIO TOKA): (POPMYIMpPOBaTH IPOBEPSIEMOE
NPEANnojoXKeHne (TUIoTe3y) O BO3MOXKHBIX — pe3yibTaTax  HaOJIOJICHUM,
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOrO Habopa 00OpyAOBaHHS,
OIMCHIBATh X0/ ONbITAa U (OPMYIUPOBATH BHIBOIBI;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE H3MEpPEHUS (PUINYECKUX BEJIMYMH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO31yXa, CHJia TOKAa, HAIpPSKEHUE,
ylenabHas TeIUIOEMKOCTh BEILECTBA, COMPOTHBICHHWE IPOBOJHUKA, padbora HU
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U LUPPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHHs, (PUKCUPOBATh IMOKA3aHUSA
npuOOPOB, HAXOAUTH 3HAYCHHE MU3MEPSEMOM BEJIMYMHBI C TOMOIIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUM U3MEPEHUN U OLIEHMBATh NOTPEIIHOCTD N3MEPEHN;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIECJOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3[yXa OT €ro oObéMa U HarpeBaHUs WIH
OXJIQXKICHHMSI, KCCIIEJOBAHUE SIBJICHUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJOAHON U
ropsiued BOJBI, 3aBUCHUMOCTb COIPOTHUBIICHHS NPOBOJHUKA OT €ro JJIMHBI,
IUIOIIAAN TOMEPEYHOr0 CEYEHUS M YACIBHOIO CONPOTUBIEHUS BEIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IPOTEKAOLIETO0 Yepe3 MPOBOJHUK, OT HAIPSDHKEHUS Ha
IIPOBOJTHUKE, UCCIIEIOBAHUE IOCIECIOBATEIBHOIO U MAapajuIeIbBHOIO COEIWHEHHUN
IPOBOJHUKOB): COBMECTHO C yuuTeneM (OpMYIMpOBATh 3aJadyy U THUIOTE3Y
UCCIIEOBAHMsI, CaMOCTOSATEIBHO IUIAHUPOBATh MCCIENOBAHUE, CAMOCTOSITEIBHO
co0uparbh SKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJb30BAaHUEM MHCTPYKIIHH,
IPEJICTaBIATh MMOTYYEHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOJIHIl U
rpaukoB, OLEHUBAaTh IMOTPEIIHOCTH, JeJaTh BbIBOJABI IO pe3yibTaTaM
UCCIIEJOBAaHMSI;



coOmoaaTe mpaBuiia O€30MacHOr0 TpyAa MNpu padoTre ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOW HAa HUX OMUCaHUS (B TOM
Yuclie: CUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOHHA, aMIepMeETp,
BOJIbTMETP, CUETUHUK INEKTPUUECKON IHEPTHH, dIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  3JEKTPONpUOOpbl  (IPUMEpPBI), MPEJOXPAHUTENH U HX
OpUMEHEHHE B OBITY U TEXHUKE, NIPUMEHEHHE IIOCTOSHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJIBUraTeNlb IMOCTOSIHHOTO TOKA), MUCIHOJb3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUN, HEOOXonuMble (U3MYECKHUE 3aKOHBl U
3aKOHOMEPHOCTH;

pacmo3HaBaTh NPOCTHIE TEXHHUYECKHE YCTPONCTBA U H3MEPHUTENbHBIC
npuOOpbl MO CXEMaM M CXEMaTHUYHBIM pPHUCYHKaM (PKUIAKOCTHBIM TEpMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUraTellb BHYTPEHHErO  CrOpaHws,
AJEKTPOCKOMN, PEOCTaT), COCTABJIATh CXEMbl  AJIEKTPUUECKUX ILened ¢
NOCJIEIOBAaTENbHBIM W TNapaJyICbHBIM COEIMHEHHEM 3JEMEHTOB, pa3iinyas
YCIIOBHBIE 0003HAUEHUS SJIEMEHTOB AJIEKTPUUYECKUX IIETIeH, UCIIONIb30BATh CXEMBI
U CXEMaTUYHbIE PUCYHKU H3YYECHHBIX TEXHHUUECKHX YCTPOWCTB, U3MEPHUTENIbHBIX
npuOOpPOB U TEXHOJIOTHUYECKUX IMPOLIECCOB MPHU PEHICHUH Yy4€OHO-IIPaKTUUYECKUX
3a/ay;

IPUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O ITpUMEpPaxX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEJHEBHOW JKM3HU ISl OOecredeHus
Oe3omacHOCTH Ipu oOpallleHuu ¢ NpudopaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUs 3J0pOBbSI U COOJIOJIEHHUS HOPM SKOJOIMUYECKOIO TIOBEIACHHUS B
OKpYXarolen cpeae;

OCYIIECTBIISATH MOMCK HHPOpMAIH (HU3HUECKOTO coAepxkanus B MHTepHeTe,
CaMOCTOSITENIbHO (pOPMYJIUPYSl TOUCKOBBIM 3alpoCc, HAa OCHOBE HMEIOLIUXCSA
3HAHUW U CpPABHEHUS JOIOJIHUTENBHBIX HCTOYHUKOB BBIIEIATH HH(POpMALHIO,
KOTOpast SIBJSIETCS MPOTUBOPEUUBOI HITH MOXKET ObITh HETOCTOBEPHOM;

UCIIONb30BaTh TPU BBHIMOJHEHUH YYEOHBIX 3aJaHWi HAyYHO-TIOMYJSPHYIO
auTepaTypy (pU3Mdeckoro coaepiKaHHs, CIIPaBOYHBIE MaTEpHalbl, PECYPChl CETH
WnTepHer, BnaneTrs NpuéMaMHM KOHCIEKTUPOBAHMUS TEKCTa, MPeoOpa3oBaHUsA
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3maBaTh COOCTBEHHBIE IHMCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEHMUS,
0000111ast THPOPMALIMIO U3 HECKOJIBKHX MCTOYHUKOB (DU3UYECKOTO COJAEPKAHUS, B
TOM  4Yuclie NyOJUYHO  MPEACTaBIATh  Pe3ysbTaThl  IPOEKTHOM — win
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM IT'PAaMOTHO HCHOJIb30BaTh U3yUEHHBIN
NOHSATUMHBIM  ammapar  Kypca  (U3MKH,  CONpPOBOXAATh  BBICTYIUICHHE
MPE3EHTALUEN;



IIPU BBIMIOJIHEHUW YUYEOHBIX MPOEKTOB U UCCIIECNOBAHUN (PU3MYECKUX MPOIIECCOB
pacrpenensiaTh OO0S3aHHOCTH B TPYIE B COOTBETCTBUM C IIOCTaBJICHHBIMHU
3a/lauaMu, CJIEAUThH 3a BBINOJHEHUEM IUJIaHA JIEUCTBUU M KOPPEKTHPOBATH €ro,
aJIcKBaTHO  OIICHMBAaTh COOCTBEHHBIM BKJAJ B  JEATEIBHOCTh TPYIIIBI,
BBICTpaMBaTh KOMMYHUKATUBHOE B3aWMOJICUCTBUE, TMPOSBISIE TOTOBHOCTH
paspemarb KOHMIUKTHI.

K koniy oOydenust ¢ 9 knacce npenMETHbIE PE3yJbTaThl HAa YriayOJIECHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUI:

WCIIOJIB30BaTh MOHSTHS (CUCTEMA OTCUYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBU>KCHUSI, HEBECOMOCTh U MEPETpPy3KH, IEHTP THKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK U YJIbTPA3BYK, JJIEKTPOMATHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3ITy4YeHHeE, KA 3JIEKTPOMArHUTHBIX BOJH, UICTOYHUKH CBETa, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPhl UCIYCKAHUSI W TOTJIOUIEHUs, albda-, OeTa- U ramma-
U3JIyYEHUs, U30TOMBI, SIICpHAsT U TEPMOsJIepHas PHEPreTUKa) U CUMBOJIMYECCKUM
SI3BIK (PUBUKU MPU PEIICHUN YYCOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3inuyarh  sBJICHUS (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHHE, PABHOYCKOPEHHOE MPSAMOJUHEMHOE JBUKEHHUE,
CBOOOJHOE MaJCHHE TeJl, ABMUKEHUE IO OKPYKHOCTH, B3aUMOJCHCTBUE TEl,
paBHOBECHE MATEpUAIBHOM TOYKH, PEAKTUBHOE JIBUKEHUE, HEBECOMOCTD,
KojebarenbHOe JABUXKEHUE (TapMOHUYECKHE, 3aTyXarollue, BBIHYXICHHBIC
KoJieOaHus), PE30HAHC, BOJIHOBOE JBMXKEHUE (paclpOCTpaHEHUE U OTpPaKEHUE
3ByKa, UHTepdepeHrs u audpakius BoJH), NPSIMOIMHEHHOE paclpOoCTpaHEHHE,
OTpaX€HUE U TPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasiiokeHue Oenoro cBeTa B CHEKTP U CIOKEHHE CIEKTPAJIbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOTO  CHEKTpa
U3ITy4YeHHs) TI0 ONHUCAHUIO HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh  MPOSIBJICHHE  W3YYCHHBIX  (PU3MYECKUX  SIBICHUM B
OKpy>KaroleM Mupe (B TOM 4YHcie (pU3nyecKue sIBICHUS B MPUPOJIC: MPUIUBHI U
OTJIMBBI, ABWKEHHE T1aHEeT COJHEYHOW CHUCTEMBbI, PEAKTUBHOE JIBUKEHUE JKUBBIX
OpraHu3MOB, BOCIPUSTHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHUE, CEHCMHYECKHUE
BOJIHBI, IlyHAMU, X0, IIBETa TEJ, ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTHYECKOE
JEUCTBUE BUIUMOIO, YIbTPadUOJIECTOBOTO U PEHTICHOBCKOTO H3JIYUYCHHI,
€CTECTBEHHBIN PaJMOAKTUBHBIM (OH, KOCMUYECKHUE JIy4YH, PaTUO0aKTHBHOE
U3JIyYEHUE NPUPOJHBIX MHUHEPAIOB JICMCTBUE PATUOAKTUBHBIX H3IYyYCHHU Ha
OpraHu3M 4YeJOBEKa), MPU ATOM IMEPEBOAUTH MPAKTHUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUIA;

ONUCHIBAaTh M3YYCHHBIE CBOMCTBA TN U (PUBMUECKUE SIBICHUS, HUCIOJIB3YS
dbusznueckue BEIMYMHBI (CpeaHsIEI W MTHOBEHHash CKOPOCTh Tejla IMpHu



HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpPEMEILIECHUE MPU PABHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBUKEHUHM,  YIJOBas  CKOPOCTb,  IIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TPEHHUSI, CHJIa YIIPYTOCTH, CHIIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJICHUs, BEC TeJIa, LIEHTP TSKECTU TBEPJOTO TEJa, UMITYJIbC TEJA, UMITYJIbC CUJIBL,
MOMEHT CHUJIbl, MEXaHHY€ecKasi paboTa U MOLIHOCTb, MOTEHIIUAJIbHAS SHEPTUS Tea,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, MIOTEHIMAIbHAS SHEPTUA CKATOM NPYKUHBI,
KMHETHYECKasi HHEpPrus, IOJIHAsI MEXAaHMYecKas HHEeprus, MepuoJl M YacToTa
KoJie0aHuM, MepuoJ MaTEMaTUYECKOTO U MPY>KUHHOTO MAsTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IMOKa3aTelb IPEIOMIICHUS
Cpelpl), TMpH ONHCAHMM TPABUIBHO TPAKTOBAaTh  (PU3UYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUS W EIWHULBI (PU3NYECKHX BEIUYHH,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIME JTaHHYIO (PU3UUYECKYIO BEIMYHMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U IPOILECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLHUII
CYNEPIO3HULNH CUJI, TPUHIUI OTHOCUTENbHOCTH ['ammnes, 3akoHbl HproToHa,
3aKOH COXpAHEHUs HMMITYJbCa, TEOPEMY O KMHETUYECKOM 3HEpPruu, 3akoH ['yka,
3aKOH bepHynnu, 3aKOHBI OTpaXEHUS M NPEJOMIICHUS CBeTa, (OpMyIy TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEINIb ATOMA, HYKJIOHHYIO MOJIEIb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsAJ0BOr0 U MAcCOBOI'O YMCEN MPH SAEPHBIX PEAKUUAX, MPU 3TOM
pasinyaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA M €r0 MAaTEMATUUYECKOE BBIPAKEHUE;

CTPOUTh (PU3NYECKUE MOJIENH PEAbHBIX OOBEKTOB, IMPOLECCOB U SIBJICHUIA,
BBIICTISATE IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUN, MPUMEHATb (U3NYECKUE MOJAETU M1l OObSICHEHHUS
(U3HYECKUX MPOIIECCOB U pelIeHUsI yueOHBIX 3a/1ay;

OOBACHATH (PU3MUECKHE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE CHUTyallMil MPaKTHKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh
KayeCTBEHHbIE 3a/a4yd, B TOM 4YHCJIE TPEOYIOUIMEe YHCIEHHOTO OlLIEHUBAHUSA
XapaKTEPHBIX 3HAYEHUU (PU3MYECKUX BEIMYMH, IPU 3TOM BBIOMpPATh aJEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh IPUYMHHO-CIEICTBEHHBIE CBA3M M BBICTPAMBATH
JIOTUYECKYIO LEMOYKY PACCYKAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha W3YyYECHHBIE
CBOICTBa (PU3NUECKUX SABICHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIH;

YBEPEHHO pellaTh pacyETHBIE 33Jjaud 10 U3y4YaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3MYECKYIO MOJIENb, C HCIOJb30BAHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIINX (PU3NYECKHE BEJIMYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHUE 3aJauyM, BBIABIATH HEJOCTAIOIIME WM HU30BITOUHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, MCIOJIb30BaTh
CIIPaBOYHBIC JAHHBIEC, IPUMEHITh METO/Bl aHAJIM3A Pa3MEPHOCTEN, UCIIOIb30BATh
rpauyeckue  METOJbl  pElIeHHs  3ajJad, [pPOBOJAUTh  MaTEMaTUYECKUE



npeoOpa3oBaHUs U Pacy€Thl, OLEHUBATh PEATUCTUYHOCTD MOJTYYEHHOTO 3HAYEHUS
(U3MYECKO BEJIIMYMHBI U OMNPENETATh PA3MEPHOCTh (PU3NYECKON BEIUYMHBI,
MOJIyYEHHOU MPU PELIEHUH 33]1a4H;

pacrmo3HaBaThb MPOOJEMBI, KOTOPbIE MOXHO PpEUIUTh MpPU  [OMOIIH
(¢u3nyecKuX METOAOB, W MpeljaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
ONMCAaHUU  HWCCIEAOBaHUS  paclo3HaBaThb  MPOBEPSIEMOE  MPEANOJIOKEHUE
(rumoTe3y), OLIEHWBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBaHUS,
UHTEPIIPETUPOBATH MOJYYECHHBIN pe3yNbTaT;

IPOBOAUTD OMBITHI [0 HAOMIOACHUIO (PU3NUECKUX SBJICHUN WM (PU3NYECKUX
CBOICTB Ten (M3ydyeHue BTOporo 3akoHa HproTOHa, 3aKOHa COXpaHEHUs YHEPIHH,
3aKOHA COXpaHEHUs MMIIyJbCca, JEMCTBUE 3aKOHA bepHYIIM M BO3HUKHOBEHHE
NOABEMHOM CHJIBI KpbUIA, 3aBUCUMOCTh MEpHOJA KOJIEOaHW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a M JKECTKOCTH MPYXUHBI U HE3aBUCUMOCTH OT
aMIUIUTYbl MaJbIX KoJeOaHWH, NPSAMOJMHEWHOE paclpoOCTpaHEHHE CBETa,
pasiiokeHue Oeoro CBeTa B CIIEKTpP, U3YUEHUE CBOMCTB M300paK€HUs B MIOCKOM
3epKajie U CBOMCTB M300paKEHUS MPEIMETa B COOMparollel JIMH3e, HAOII0eHNE
CIUIOLIHBIX U JIMHEWYAThIX CHEKTPOB HU3Iy4YEHUs): (OPMYIHPOBATH MTPOBEPSIEMOE
OpeanoyiokeHne  (TUMoTe3y) O  BO3MOXKHBIX — pe3ysbTarax — HaOJIIOJCHHH,
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOrO Habopa 00OpyAOBaHHS,
OMMCHIBATh XOJ OIbITa U (POPMYJIUPOBATH BHIBOBL;

IPOBOJUTH IPH HEOOXOAMMOCTH CEpPHUI0 MPSMBIX H3MEPEHHH, Ompenenss
CpelHEEe 3HAYCHUWE W3MEPSAEMON BEJIMYMHBI W  ONpENesis IOrPEIIHOCTh
pE3yJIbTaTOB MPSMBIX HU3MEPEHUH, OOOCHOBBIBATH BBIOOpP cIOcO0a H3MEPEHMS
(M3MepuTEeIBLHOTO MPUOOopa);

IIPOBOJIUTH KOCBEHHBIE NU3MEPEHUS (PU3NUECKUX BEJIIMYUH (CPEAHSST CKOPOCTh
U YCKOPEHHE Tejla MpPU PAaBHOYCKOPEHHOM JBH)KEHHH, YCKOPEHHE CBOOOJHOIO
najeHus, KECTKOCTb  MPYKUHBI, KO3()(PUIMEHT TpPEHUS  CKOJbXKECHHUS,
MexaHuyeckas paboTra U  MOLIHOCTb, 4YacToTa U MEpUoJ  KoJeOaHUi
MaTE€MaTUYeCcKOro M  MNPYKUHHOTO  MAasiTHUKOB, (POKYCHOE  pPAaCCTOSHHE
coOuparomieid JMH3bI M €€ ONTHYecKas Cuja, paJuoaKkTUBHBIA (QOH) ¢
UCITOJIb30BAaHUEM aHAJOTOBBIX MU LU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJla HW3MEpEHUus, IUIAHUPOBAaTb W3MEPEHMs, CaMOCTOSITEIBHO COOUpPAThH
HKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYHMCIIATh  3HAUYEHUE  BEJIMYUHBI U
aHAIM3UPOBATh IOJYYEHHBIE PE3YNbTAaThl, OLIEHUBAs MOTPEIIHOCTh PE3YyJIbTAaTOB
KOCBEHHBIX U3MEPECHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE UCCIIECJOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCHUMOCTh ITyTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM JBI)KEHUU 0€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIBI TPEHHSI CKOJBXEHHS OT CHJIbI
HOPMAJIBHOTO JaBJ€HUs, MepuoAa KoJieOaHMH MaTEeMaTUYeCKOro MasTHHKA OT



JUIMHBl HUTH, OIpPEICICHUE YCKOPEHUs CBOOOJHOIrO NaJeHUs, HCCIEIOBaHUE
WU3MEHEHUS] BEJIMYMHBI M HAMpaBJIECHUS WHIYKIMOHHOTO TOKA, 3aBUCUMOCTb yIJia
OTpa)XE€HUs CBETa OT YyIJla MaJeHUs, yIjla MpeJOMJICHHS OT yria NaJeHus
CBETOBOIO JIy4ya, HCCIEAOBAaHUE TPEKOB: H3MEPEHUE DHHEPIrUU 4YacTULBI IO
TOPMO3HOMY MyTH (10 ¢doTorpadusiM)): COBMECTHO C yduTeIeM (POpMYyIHpPOBATH
3aJlayy U TUIOTE3y UCCIEIOBAaHUS, CAMOCTOSTENBHO IJIAHUPOBATh MCCIIEI0BAHUE,
CaMOCTOSITEJIbBHO CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, MPEJCTaBIAThH
MOJIYYCHHBIC 3aBUCUMOCTH (M3MUECKUX BEIIMYMH B BHUJIE TaONHIl U TpaduKOB,
OLICHMBATh NMOTPELIHOCTH, A€IaTh BBIBOJBI 0 PE3YyJIbTaTaM UCCIEA0BAHNUS;

coOironarh mpaBuiia Oe30macHOro TpyAa Npu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh NPUHITUIIBI JECHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOW HAa HUX OMUCaHUS (B TOM
YUCJE: CHOUAOMETpP, AATYMKH IIOJOKEHHS, PAaCCTOSAHUS M YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, IEPUCKOI, (oroannapar, MHKPOCKOMN, TEJIECKOI, ONTHYECKUE
CBETOBOJbI, CHEKTPOCKOIN, JI03UMETp, KaMmepa BuiibcoHA), MCMOB3Yys 3HAHUS O
CBOMCTBax (pU3MYECKUX SABJICHUA U HEOOXOAHUMblE (PU3NYECKHE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMATHYHBICE PHCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOIECCOB MpHU
peuieHun y4eOHO-IPAKTUYECKUX 33a7ad, ONTHYECKHE CXEMbl [JIsl IOCTPOCHHUS
M300paKEHUM B TJIOCKOM 3€pKajie U COOUparomieit JIMH3E;

MPUBOAUTH MPUMEPHI (HAXOIUTH HHGOPMAIIUIO O ITpUMEpPax) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUU B MOBCEIHEBHOW >KU3HU JUIsI 0OecreueHus
0e30macHOCTH TIPU OOpallleHUHd ¢ NpUOOpaMH U TEXHUUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUs1 3JI0pOBbsI W COOJIOJECHUS HOPM HKOJOTMYECKOTO TIIOBEJICHUS B
OKpYXarolen cpeae;

OCYIIECTBIISTh MOUCK MH(pOpMaIuu puznueckoro coaepxanusi B Unrepuere,
CaMOCTOSITENIbHO (POPMYJIUPYS MOUCKOBBIN 3aMpoc, HAXOAUTh MYyTH OMpPENeIeHUs
JIOCTOBEPHOCTH TOJY4YEHHOM HHQOpMAIIMM HAa OCHOBE HMEIOUIUMXCS 3HAHUU U
JIOTIOJITHUTEJIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJHEHUU YYEOHBIX 3aaHU HAay4YHO-NOMYJSPHYIO
JUTEPATypy (PU3NYECKOro coieprKaHus, CIPAaBOUYHBbIC MaTE€pPUANbl, PECYPChl CETU
WUuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(popMaIKu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHbIE NUCHMEHHBIE U YCTHbIE COOOIIEHUS HAa OCHOBE
uH(MOpMAIUU U3 HECKOJIBKUX UCTOYHUKOB (PM3HUECKOTO COACpKaHUS, TyOIUIHO
MPEACTABIATh PE3YJIbTAThl IPOESKTHOMN MJIU UCCIIEI0BATEIbCKOMN AEATEIbHOCTH MPU
3TOM TPAMOTHO HCMOJb30BaTh HM3YyYCHHBIN MOHATUWHBINA ammapar H3y4aeMoro



pazznena (U3MKM W CONPOBOXAATH BBICTYIUIEHHE MpE3EHTAlMel ¢ Yy4ETOM
OCOOEHHOCTEN ayAUTOPUH CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paznen 1. ®usuka v €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 du3nka — HayKa o pUpoJie 2
1.2 DOU3NYECKUE BETUYNHBI 4 3
1.3 EcrecTBEeHHO-HAay4YHBIN METO/]T TO3HAHUS 2 1
Hroro no pazgeny 8
Pasznea 2. [lepBoHayaibHbIe CBEJeHUNA 0 CTPOEHUHU BelleCTBa
2.1 Crpoenue BemiecTBa 2 1
JIBr>xeHne U B3aMMOJICHCTBUE YaCTHII
2.2 4 2
BellecTBa
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 1
Hroro no pazgeny 7
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Te
3.1 MexaHuueckoe OBUKEHUE 10 2
3.2 WNuepuus, Macca, IIOTHOCTh 9 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazgeny 34
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 Hasnenue. Ilepenaua naBneHus TBEpABIMU 5 2




TCI1aMU, KUJAKOCTAMHU U radaMu

4.2 JlaBneHue KuIKOCTH
4.3 ATMoOcCdepHOe TaBIeHHE 1
44 Z[eHCTBlfe JKMJIKOCTH U Ta3a Ha 12 3
MOrpy>XEHHOE B HUX TEJIO

Uroro no pazgeny 28

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeprus
5.1 Pabora 1 MomIHOCTH 1
5.2 [IpocTbie MEXaHU3MBI 2
5.3 Mexanuyeckasi SHEPTUS

Hroro no pazneny 19

Pasznea 6. [loBTOpuTEIHHO0-00001IA0IM I MOYJIb
6.1 ‘ [ToBTOpUTENBEHO-0000IIAIOLTNI MOTYITH 6

Hroro no pazgeny 6

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 23




8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakTHueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcebl
Pa3gen 1. TensioBbIe IBJIEHUS
1.1 CrtpoeHue u cBOWCTBA BeLIECTBA 6
1.2 TeroBbie POLECCHI 33 1 6.5
Hroro no pazneny 39
Pasznea 2. diiekTpuyeckrue 1 MAarHMTHbIE SIBJICHUS
21 DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tela 9 )
' Y UX B3aUMOIEHCTBUS
2.2 IToCTOSIHHBIN 3JIEKTPUYECKUM TOK 31 1 10
2.3 MarHuTHbIE SIBIICHUS 11 2 4
2.4 DNEeKTpOMarHuTHAsE HHIYKIHS 7 1 1
Hroro no pazgeny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 1AM MOAYJIb
3.1 [ToBTOpHUTETEHO-0000IIAIOIIHI MOTYITb 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcebl
Pa3zgen 1. Mexann4deckue siBJIeHHUSA
MexaHHYecKoe IBHKEHUE U CTIOCOOBI €ro
1.1 30 1 4
onucaHus
1.2 BsanMmonelicTBue Ten 18
1.3 3aKOHbBI COXPaHEHHUS 15 1 2
Hroro no pazneny 63
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHuyeckue BOJIHBI. 3BYK 10 3
Wroro no pazneny 18
Pa3znen 3. DiieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMArHUTHOE MOJe U 6
' 3JIEKTPOMAarHUTHBIEC BOJTHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ AABJICHUSA
4.1 3aKOHBI PaCIPOCTPAHEHHS CBETA 2
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI
43 Paznoxenue 6enoro cBeTa B CIIEKTP 1




Hroro no pazneny 16
Pa3gen 5. KBanToBLI€E IBJIEHUSA
5.1 Hcnyckanue u norjiomeHne CBeTa aroMOM 4 1
5.2 CTpoeHue aTOMHOTrO siapa
53 SAnepHble peakuu
Hroro no pazgeny 16
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM I MOAYJIb
6.1 Mexanuueckue siBJIeHUS (IOBTOPUTEIHHO- 6 3
) 0000LIAKOIINI MOTYJTh)
60 TenoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
) 0000 MOIYIIb)
6.3 DNEeKTPOMArHUTHBIE SIBJICHUS 3 1
' (OBTOPUTETHHO-0000IIAIOIIHI MOTYITb )
6.4 CaetoBble sBlIeHUs (IOBTOPUTEIHHO- | 1
) 0000LIAKOIINI MOTYJTh)
6.5 [ToBTOpHUTENTEHO-0000IIAIOIINI MOTYITH 4
Wroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5




IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KouunyecTBO 4yacoB DJIeKTPOHHBbIE
uudgposbie
Nen/m Tema ypoka Koutpoabsubie IIpakTuyeckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
®du3uKa — HayKa o npupoje. ABIeHUs TPUPOIbI 1
2 Du3nyecKue SBICHUSA 1
3 ®dusnueckue BeanunHbl. PasmepHocTs. Ousznueckue 1
npubopsbl. [TorpenrHOCTH MPU MPSIMBIX U3MEPEHUSX
4 VYpok-uccnenopanue "M3mMepenne IMHEHHBIX 1 |
pa3MepoB Te U MPOMEKYTKOB BpeMeHH"
5 JlaboparopHnas pabota "H3mepeHune o0béma 1 i
YKUJKOCTU U TBEpAOro Tena"
6 JlaGopaTtopHast pabota "Onpezenenne pa3mMepoB 1 1
Masbix Ten. Meroa psaoB"
7 Mertoast HaydHOTO MTO3HaHUS. Onucanue GU3NIECKUX |
SIBJICHUH C IIOMOILLIO MO
Ypok-uccnenosanue "[IpoBepka runoTessr:
2 JATbHOCTH MOJETA IIapUKa, MMYIIEHHOTO | |
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA
mycka"
9 Crpoenue BemiecTBa. ONbITHL, JOKA3bIBAIOIINE 1
JTMCKPETHOE CTPOEHHUE BEILIECTBA
10 JlaGopaTtopHnas pabdota "OreHKa 1uamMeTpa aToma | 1
METOJ/IOM PSIOB (C UCTIOIB30BaHuEM doTorpaduii)”
11 Ypok-uccnenoBanue "HalroneHne TemioBoro 1 1




pacurupeHus ra3oB. OnbITE IO 00HAPYKEHUIO
JIEUCTBUS CHJI MOJIEKYJISIPHOTO TIPUTSKEHUS "

JBuxenne gactuil Beuiecta. duddysus.

12 bpoyHoBCcKkoe nBukEHUE

13 VYpoxk-uccnenosanue "Habmonenne u 00bICHEHNE
OpOYHOBCKOTO JABWXKEHUS U qudPy3un"

14 B3aumonelicTBue yacTull BEIIECTBA: IPUTSHDKEHNE U
OTTaJIKUBaHUE

15 ArperaTtHble cocTosiHUS BenecTBa. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI

16 Mexanuyeckoe npuxenue. [1yTe, TpaekTopus,
nepeMenieHue

17 PaBHOMepHOE U HEpaBHOMEpPHOE J1BUXkeHUE. CKOPOCTH

18 HaxoxaeHue ckopocTH, MyTH U BPEMEHU MPU
PaBHOMEPHOM IPSIMOJIMHEIHOM JIBUKEHUU

19 JlaGopaTtopHnas padota "OnpeaeneHne CKOpoCcTH
PaBHOMEPHOTO JIBUKEHUS"

20 I'paduku npssMOTMHEHHOTO PABHOMEPHOTO JABHXKEHHS

21 Pemenue 3agau no teme "Pacuer cpegnei ckopoctu”
JlaboparopHas pabota "Onpenenenue cpeaHeit

22 CKOPOCTH CKOJIBKEHUS OpyCcKa M IIapuKa 1o
HAaKJIOHHOM 1u1ockocTh"

3 OTtHocuTenbHOCTD ABMKEHUA. Cl0)KeHue cKkopocTen
[pY NapaJlIebHOM JABHKCHUN

24 [Tomryuenue u ananu3 rpadvKoOB 3aBUCUMOCTH IMTYTH U
CKOPOCTH JIBUKEHUS OT BPEMEHH

25 Pemenue rpaduyeckux 3amaq no reme "MexaHHKa.

PaBHOMepHOE NpsAMONMHENHOE BUKEHUE"




26

SIBnenue nHepuuu. 3aKOH UHEPLUU

BzaumopeiicTBue Ten Kak MpUYMHA U3MEHEHUS

27 cKkopocTH. Macca Tena Kak Mepa HHEpTHOCTH Tella
MIPU TIOCTYNATEIHLHOM JIBHXKCHUHT

)3 Vpok-uccnenoanue "CpaBHEHHE MaCC MO
B3auMOJICUCTBHUIO TET"

29 [InoTHOCTH BemecTBa

30 JlaGopaTtopHast pabota "Onpezaenenne MI0THOCTH
TBEpOTO Tena"

31 Pemenne 3agay mo reMme "Macca tena. IImoTHOCTE
BerlecTna"

37 Cwmecu u ciabl. [loBepXHOCTHAs 1 TMHEWHAs
MJIOTHOCTh
[ToaroToBKa K KOHTPOJILHOM paboTe mo Teme "dusnka

3 — Hayka o npupoje. [leppoHauanbHbie cBeieHUS 00
ATOMHO-MOJIEKYJISIPHOM CTPOCHHUH BEIIECTBA.
Mexanuka"
KontposbHas pabota mo teme "dusnka — Hayka o

34 npupoe. [lepporauanbHbie CBeZCHUST 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHUH BenlecTBa. Mexanuka"

35 Cwia. fIBnenue tarorenus. Cuiia TSKeCTH

36 N3obpakenue cui. Pemenue 3amau mo teme
"OnpeaeneHue CUIIbI TSKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. U3mepenue cui. Jlunamomerp

19 VYpok-uccnenosanue "Habmoaenne nsMeHeHUs
CKOpPOCTH MPHU B3aUMOICHUCTBUM TENT"

40 Pemenue 3amgau no reme "Cuna ynpyroctu. Bec Tena"




JlaGopatopHas padota "OnbIThI, IEMOHCTPUPYIOIIHE

BHUCHUMOCTD PaCTsHKEHUS (11 MallM1) OPY>KUHBI

41 3aBHCHMOC ac e edopma
OT IPHUJIOKEHHOM CUJIIBI"

42 Cuna tpeHus

43 Cnoxenue cuil. PaBHonecTByoIIAs cuia

44 Pemenne 3amau no teme "CiiokeHue CHIL.
PaBnoaeiicTByromas cuna"

45 Pemenue 3agaq mo reMme "Bzaumoneictsue ten. Cribl
B MexaHuke"

Pemenue 3agau no teme "Cuna tpenus". Ypok-

46 ucciaenoBanue Mo reMe "MccinenoBanne 3aBUCUMOCTH
CHUJIbI TPEHUS OT IJIOIIAJN COMPUKOCHOBEHUS"
JlaGopatopHas padota "OnbITh, IEMOHCTPUPYIOIIHE

47 3aBUCHUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbI
JABJICHUS U XapaKTepa COMPUKACAIOIITUXCS
MoBEepxXHOCTEH"

43 Pemenue 3amau no treme "B3aumopeiictsue Tei1. CUiinl
B MexaHuke"

49 KoHnTtponbHas pabora mo teme "B3zaumonericteue ten"

50 JlaBieHue TBEPABIX TEN

51 VYpoxk-skcnepuMenT "CriocoObl onpeaeneHus
JIaBJIEHUs TBEpJOro Tena”

5 VYpok-uccnenoBanue "3aBUCMMOCTb JITaBJIICHUS Ta3a OT
TeMmnepaTrypsl"

53 JlaBrienue xuaKocTei u ra3oB. 3akoH [lackais

54 [THeBMaTH4EeCKHE YCTPOUCTBA

55 3aBUCUMOCTb JIaBJICHUS )KUJKOCTU OT TITYyOUHBI




56

I'mppocraTuyeckuii napagoxc

57 VYpoxk-nipoekT "N3yuenne coobmarmuxcs cocy1oB"

58 Ypok-konpepennus "[mnpaBnunueckue MexaHU3MbI'"

59 Hcnonb3oBaHue BBICOKUX JTABIEHUNA B COBPEMEHHBIX
TEXHOJIOTHSIX

60 Pemenne 3agau o teme "JlaBneHue >xkuaKkocTu"

61 ATtmocdepa 3eMiH U IPUYHHBI €€ CyIeCTBOBAHUS

6 VYpok-uccnenoanue "l[IposiBienune aeicTBus
atMoc¢epHOTro JaBiIcHUS"

63 Wzmepenune atmocdepHoro ganenus. OnbIT
Toppuuennu
3aBUCHMOCTB aTMOC(HEPHOTO JABICHHS OT BBICOTHI

64 HaJl ypoBHEM Mopst. [IpuGops! ams u3mepeHust
aTMoc(hepHOTro JaBICHHUS

65 bapometp-anepona. AtmochepHoe 1aBIeHHE HA
Pa3IUYHBIX BBICOTAX

66 BriTankuBaromas cuia. 3aKkoH ApxuMmena

67 Pemenue 3agau no teme "3akon Apxumena"
VYpok-uccienoBanue "IKCIEPUMEHTATBHOE

68 0OHapy)XeHHE NCUCTBUS KUIKOCTH M ra3a Ha
MOTPYKEHHOE B HUX TEJI0"
JlaGopatopHas pabora "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHJIBI, JEMCTBYIOLIEN Ha TEIIO,
MOTPYKEHHOE B )KUIAKOCThH"

70 [InaBanue ten

71 JlaGopaTtopHas pabota "VccnenoBanue 3aBUCHMOCTH

Beca Tejia B BoJie OT 00beMa OTpyKeHHO! B




SKUIKOCTD YacTH Tena"

72 Bosnyxomiasanue. [naBanue cynoB 1

7 Pemenue 3agau no reme "3akon Apxumena. Y ciaoBus |
IUIaBaHus Ten"

74 Pemenue 3agau no reme "JleiicTBUE KUIKOCTH U Ta3a 1
Ha MOrPYKEHHOE B HUX TeJI0"

75 VYpok-npoekT "KoHcTpynpoBaHue apeoMeTpa Win 1
JIOAKH U ONPENIETICHUE TPy30N0ABEMHOCTH"

76 [ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME 1
" JlaBJIeHUE TBEPJBIX TEJ, )KUIAKOCTEN U ra3oB"

77 KonTtponbHas padora no Teme "/laBienue TBepabIx 1
TeN, JKUAKOCTEHN U ra3oB"”

78 Mexanunueckas pabota 1

79 MouHOCTh 1

80 Pemenue 3amau Ha onpeneneHue pabOThl U MOIITHOCTH 1

81 PaboTa cuiibl TSDKECTH U CUJIBI TPEHHS 1

2 VYpok-uccnenoBanue "Pacuyér MOIIHOCTH, |
pa3BUBaeMOM IIpU MOABEME 110 JiecTHULE"

83 [IpocTeie MEXaHU3MBbI 1

84 MowmeHT cuisl. [IpaBuno MOMEHTOB 1

25 JlaGopaTtopHas pabora "M3ydueHue npaBuia peraara |
JUTSA IOBYYKHOT'O M HEIIOIBMYKHOI'O OJIOKOB"

86 "3os0TO€E NMpaBmiIO" MEXaHUKU 1

27 Pemenue 3agau no reme "3010TO€ MPABUIIO |
Mexanukn" / Becepoccuiickast mpoBepouHas pabora

28 Pemenue 3amay mo teme "PadoTa CHIIBI TSHKECTH U |

cuiel TpeHus" / Beepoccwuiickas nmpoBepouHas padbora




VYpoxk-nipoekT "[IpoexkTrpoBaHue MOJIUCIIACTOB C

89 1
3aJlaHHBIMU MTapaMmeTpamu’
90 Ypok-koHpepennus "[IpocTeie MEXaHU3MBI B OBITY, |
TEXHMKE, )KUBBIX OpraHu3max"
91 KoaddumuenT nosne3Horo nelcTBUs MPOCTHIX |
MEXaHHU3MOB
9 JlaboparopHas padota "Onpenenenne KI1/] ! 1
[MOJABMYKHOTO ¥ HEMOABYKHOTO OJIOKOB"
93 Mexannueckas sHeprusi. Kunetnueckas u 1
MOTEHIIUATbHAS SHEPTUS
94 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIUU 1
VYpok-3KcnepuMenT "IKCepruMeHTaIbHOE
95 orpezesieHue N3MEHEHUSI KWHETHYECKON 1 1 |
MOTEHIIUATHHON YHEPTHH MPU CKATHIBAHUU TEJA IO
HAaKJIOHHOM 1u1ockocTh"
96 [MonroroBka Kk KOHTpOJIBHOU paboTe 1o Teme "PaboTa 1
Y MOIIIHOCTb. DHeprus"
97 KoHnTtposbHas padota mo teme "Pabota 1 MOIITHOCTb. |
Oneprus"
08 Pabora ¢ Tekctamu o Teme "MexaHu4ecKoe |
nBmxenue"
99 Pabora ¢ Tekctamu no Teme "Ctpoenue Bemecrsa 1
100 Pabota c Texcramu o Teme "Cuibl B ipupose" 1
101 Pabora ¢ TekcTamu o Teme "JlaBneHue TBEPIBIX TE, 1
SKUIKOCTEN U ra3oB"
102 Pa6ota c Texkcramu 1o Teme "Dueprus. [IpocTsie |
MEXaHU3MbI"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TIOJIOKEHHST MOJIEKYIISIPHO-KMHETUYECKOM
TEOPUHU U UX OTBITHBIE IOJTBEPKICHUS

Macca u pazMep aTOMOB U MOJIEKYJT

Mopenu TBep0T0, )KUIKOTO B Ta3000pa3HOTO
COCTOSIHUHU BeEIlECTBA

Ypok-koupepennus "Kpucrammueckue u aMmophHbIE
tena. ['paden. [lomyyeHne NCKyCCTBEHHBIX aiMa30B"

CMauuBaHue U KalnmnJUIIPHOCTD. HOBerHOCTHOe
HaTAXKCHHUC

TermmoBoe pacMpeHue U CKaThe

TermnoBoe nmxenue. Temneparypa

TeMrmiepaTypHbI€ Kb

BHyTpeHHss sHEprus u crnocoObl €€ N3MEeHEHUs

— O 0 3 O

Bugael rerionepenaun

S N U U

11

Ypok-koudepenius "Vcronp30BaHNEe TEIIOBBIX
CBOMCTB BEILIECTB U MATEPUAJIOB B LIEJIAX
sHeprocoOepekeHus "

12

KomnuecTBO TEILIOTHI. V):[eana;I TCIIJIIOEMKOCTD

13

VYpoxk-uccienoanue "[IpoBepka runoresbl TMHEUHOU
3aBUCUMOCTH JUTMHBI CTOJIOWKA KUIKOCTH B
TEPMOMETPHUYECKON TpyOKe OT Temreparypsl”




YpaBHeH#e TeroBoro 6ananca. TermiooOMeH 1

14 TEII0BOE paBHOBecHe. 3akoH HproToHa—Puxmana
Jlaboparopnas pabota "HccrienoBanue sBICHUS

15 TEII000MEHa MPU CMEUIMBAHUU XOJIOIHOW U ropsiueit
BOJBI"

16 Pemenue 3amay mo reme "TermrooOMeH U TEILUIOBOE
paBHOBecue"
Jlaboparopnast padota "OnpeeneHne KoJIMIecTBa

17 TETUTOTHI, TOJIYYCHHOTO BOJION TIPH TETNIOOOMEHE ¢
HarpeThIM METANIMYECKUM LIMITUHAPOM"

13 [1naBneHue u oTBEpIeBaHUE KPUCTATNIUYECKHUX
BEILECTB. Y ebHAas TEIUIOTa MJIaBICHUS

19 Pemienue 3agau no reme "llnaBiaenue u oTBepaeBaHNE
KpUCTAIIINYECKUX Te"

20 Jlaboparopnast padota "Onpesenenne yaeapbHOU
TEIUIOTHI IUIAaBJIEHU Jpaa"
VYpok-uccnenosanue "CpaBHEHUE MPOLIECCOB

21 IIJIABJICHUS] KPUCTAJUIMYECKUX TEJl U Pa3MATr4eHUs Ipu
HarpeBaHuu aMmopQHbIX Ten"

22 [Tapoo6pazoBanue u koHAeHcaus. Mcnapenue
Kunenue. Y nenbHas Temiora mapoodpa3oBaHusl.

23 3aBUCHMOCTB TEMITEPATypPhl KUIICHHS OT aTMOC(HEPHOTO
JaBJICHUS

24 Pemenwue 3anau mo Teme "TlapooOpazoBanue u
kunexue"

25 Ypok-uccrnenosanue "OO0bsICHEHNE 3aBUCUMOCTH
TEeMIIepaTypbl KUTIIEHUs OT JIaBJIeHUs"

26 Hacpliiennsiif 1 HeHachIEHHBIA Map. BiaxxHOCTh




BO3/yXa

BraxxnocTs Bo3yxa u e€ usmepenue. Jlaboparopuas

27 pabota "OnpenerneHne OTHOCUTEIBHOM BIAXKHOCTH 1 0.5
BO3yXa"

28 Pemrenue 3agad mo reme "BnaxxHocTh" 1

29 Pemrenue 3a1au u aHanu3 cuTyaruii, CBI3aHHBIX C )
SIBJICHUSIMU UCTIAPEHUS U KOHJECHCAIlUU

30 DHeprus TOIUMBA. Y IeJbHAs TEMJI0Ta CrOPaHUs 1

31 [TpuHIHIB pabOTHI TETIIIOBBIX BUTATENEH 1

32 [TapoBast TypOuHa. JIBuratesnb BHyTPEHHETO CTOPaHUs 1

33 KIIJI TenmoBoro aBurarens 1

34 Pemenue 3anau no reme "KIIJ[ TermoBoro asurarens” 1

15 Ypok-koudepenius "TemnoBsle ABUTATEIN U 3aIIUTA |
OKpYy’Karolen cpeas”

36 TeruioBble OTEPHU B TEIIOCETAX 1

17 3aKOH COXpaHEHHS U MPEBPALCHUS SHEPTUU B 1
MEXaHMYECKUX U TEIUIOBBIX Mpoleccax
[ToarotroBka Kk KOHTPOJILHOU paboTE MO TEMe

38 "TenmnoBsle sABieHNS. MI3MeHEeHNE arperaTHbIx 1
COCTOSHMH BeriecTna'"

39 KonrtponsHast pabora no Teme "TernioBsie siBICHUS. )
M3MeHeHne arperaTHbIX COCTOSIHUM BeecTsa”

40 DnekTpusanus Tei. [[Ba poaa 3apsaoB 1

A1 Ypoxk-uccnenosanue "MccnenoBanue crnocoooB ) 1
Pa3INYHBIX BEIIECTB HAJIEKTPU30BBIBATHCS "

42 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona 1

43 DnekTpuyeckoe noje. Hanpsok€HHOCTD 1




SJICKTPHUYCCKOIO I10JIA. HpI/IHI_[I/IH CYICpo3nunuun
AIEKTPUYECKUX MOJEH

Hocurenu anexTpuueckux 3apsaoB. JJIeMEeHTapHbIN

44 1
3apsan. CtpoeHue aTroma
45 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa 1
46 [IpoBOIHMKY, IUBIIEKTPUKH U IIOJIYIIPOBOAHUKH 1
47 Ypok-koHpepeHius "IaeKTpru3aius B MOBCSTHEBHON |
KUZHU"
43 Pemrenue 3apau no reme "3akoH coXpaHEHUs 1
3JIEKTpUYECKOro 3apsaa”
49 OnexTpuueckui TOK. ICTOUHHUKH 3JIEKTPUUECKOTO TOKA 1
50 VYpoxk-uccienoanue "MccnenoBanue AeHCTBUS |
ANEKTPUYECKOTO OISl HA TPOBOAHUKHU U TUAJIEKTPUKU"
51 DNEKTPUUECKUN TOK B METAJLIaX 1
52 DJIEKTPUYECKUH TOK B )KHIKOCTAX U razax 1
53 DnexTpuueckas Lelb 1
54 Cuna Toka. AMnepmerp 1
55 DnexTpuueckoe HanpsikeHue. Bonbtmerp 1
56 JlaboparopHnast pabora "COopKa 1 UCIIBITAHUE 1
ANEKTPUYECKOM LIENTN OCTOSTHHOTO TOKA"
57 3aBHCUMOCTb CHJIBI TOKA OT HampshKeHus. 3akoH Oma |
JUIS y4acTKa Lenu
Jlaboparopnas padota "HccnenqoBaHue 3aBUCUMOCTH
58 CHJIBI TOKA, IPOTEKAIOLIETO YEPE3 PE3UCTOP, OT 1
HaMpsDKEHUS HA PE3UCTOPE U COMPOTUBIICHUS
pesucropa"
59 DNEeKTpUYECKOEe CONMPOTUBIICHUE. Y ACNIBHOE 1




CONIPOTHUBJICHUE

Jlaboparopnast pa6ota "Onpesenenue yaeapbHOro

60
COIIPOTHBIIEHUS IPOBOIHUKA"

61 Pemenue 3agau no reme "DnaeKkTprueckoe
CONPOTHUBJICHHE. Y IEJIbHOE CONPOTUBICHUE"

62 Pemenue 3amau no reme "3akon Oma"

63 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUS
MIPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka npaBuiia CIOKEHUS

64 HanpsHKEHUW MPU MOCIEI0BATEIbHOM COSTMHEHUH
JIBYX PE3UCTOPOB"

65 Pemenue 3anau no reme "l[locnenoBarensHoe u
NapajuIeIbHOE COEIMHEHNS TPOBOAHUKOB"

66 Jlabopartopnast pabota "IIpoBepka mpaBuia sl CUIIBI
TOKa IIPU NapaJUIEIbHOM COEIMHEHNN PE3UCTOPOB"

67 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma aJist
Pa3IMYHOTO COEAMHEHHSI TPOBOJHUKOB

63 O/1C 1 BHyTpeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA.
3akon OMa 11st MOJTHOM 1enu
Pemrenne 3agaud mo teme "DOJ[C, BHYTpEHHEE

b

69 CONPOTHUBJICHUE UCTOYHHMKA TOKA. 3aKoH OMa s
MoaHOHI nenu"

70 Jlaboparopnas padota "Onpenenenne I/C u
BHYTPEHHETO CONMPOTUBIICHUSI UCTOYHUKA TOKA"

71 [TpaBuna Kupxroda

72 Jlaboparopnas padota "IIpoBepka mpasun Kupxroga"

7 VYpok-uccnenosanue "M3ydyeHne BOIbT-aMIEPHBIX

XapaKTEPUCTUK HETUHEHHBIX 3JIEMEHTOB"




Pabota snekrpudeckoro Toka. MOIIHOCTb

y ANEKTPUYECKOTO TOKa

75 Jlaboparopuas pabota "Onpenenenue paboOTh 1
MOIIHOCTH 3JIEKTPUYECKOTO TOKa"

76 3akon JIxxoynsa-Jlenna. [TorpeduTenu 351eKTpUIecKOro
Toka. KopoTkoe 3aMbikaHue
Ypok-koHpepenmus "OObSICHEHNE U PUHITUTT

77 JEUCTBUSA IOMAIIHUX JIEKTPOHATrPEBATEIbHBIX
puoopoB"
[ToaroroBka Kk KOHTPOJILHOU paboTE MO TeEMe

78 "DnexTpuueckue 3apsaabl. 3apsKEHHBIE TENa U UX
B3auMojeicTBus. [10CTOSAHHBIN 37€KTpUUECKU TOK"
KontponbHas pabota mo teme "DIeKTpUIECKHE

79 3apsibl. 3apsKEHHBIC TeJla U UX B3aUMOJEHCTBHUSL.
IToCTOSHHBIN 1EKTPUUECKUIN TOK"

20 [TocTostHHBIE MAarHUTBI. MarHUTHOE 10JI€ 3EMIIM U €TO
3HaYEHHE NS )KU3HU Ha 3eMie
VYpok-uccnenosanue "M3ydyeHrne MarHUTHOTO OIS

. MOCTOSIHHBIX MAarHUTOB TPU UX OOBEIMHEHUH U
paznenenud. Buszyanusamus mnossi moCTOSIHHBIX
MarHuToB"

82 OmneIT OpcTena. MarHuTHOE 1oJIE 3JIEKTPUIECKOIO TOKA

23 OnbiT AMniepa. MarHuTHOE 10JI€ KaTYIIKU C TOKOM.
[IprmeHeHue IeKTPOMarHuTOB B TEXHUKE

84 Cuna Amnepa u onpeneneHue e€ HanpaBIeHUs

25 Pemenue 3agau no reme "Cuna AmMnepa u onpeaesieHue
e€ HarpaBieHus"

86 DJIEKTPOABUTATEND MTOCTOSIHHOTO TOKa. Mcrnonb3oBanme




JJIEKTPOJABUIaTeIed B TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIOpTe

87 Bcepoccuiickas npoBepodHast pabota

88 Bcepoccuiickas nmpoBepouHas padboTa

29 Jlaboparopnas padota "M3ydeHue aeiicTBUS
MarHMTHOI'O IOJIs1 Ha MPOBOJHUK C TOKOM"

90 Ypok-koupepennus "IIpakTuueckoe mpuMeHeHNE
AJIEKTpOJBUTATENCH"
JlaGopatopHnas pabora "KoHcTpyupoBaHue U H3y4eHue

o1 paboTHI AJIEKTpOABUTATENS "

9 Jlaboparopuas padota "U3zmepenune KI1/]
ANEKTPOABUTaTEIbHON YCTaHOBKNU"

93 OnbiTel Papazes. 3aKOH JIEKTPOMarHUTHOM
unaykiuu. [Ipasuno Jlenma

94 VYpok-uccnenosanue "MccnaenoBanne N3MEHEHH
3HAYEHUS ¥ HAIIPABJICHUS MHIYKIIMOHHOTO TOKA"

95 Pemrenue 3ampau no teme "3aKkoH 3JI€KTPOMArHUTHOMN
nnaykuuu. [Ipasuno Jlenna"

96 Onektporereparop. CrocoOsl MoTydeHUs
ANEKTPOIHEPTUH
Ypok-koH(pepeHIus "DIEeKTPOCTaHIIUU Ha

97 BO300HOBJISIEMBIX UCTOYHUKA dHEPTUH. [IpobdieMbr
9KOJIOTHHU. TOIUIMBHBIC AJIEMEHTHI U AJIEKTPOMOOHITH"

98 KonrtponsHas pabora "DneKTpoMarHuTHBIEC SBICHUA"

99 Pa6ora c Tekcramu o teme "Tensosbie iBICHUS"

100 Pabota ¢ Tekcramu 1o Teme "DIeKTpUIECKHEe 3apsiibl.
3apspKeHHbBIE Tela U UX B3auMojeicTaue"




101 Pabota ¢ TeKCl;aMI/I o Teme "IlocTosHHBII !
AJIEKTPUYECKUM TOK"
102 Pabora ¢ Tekctamu o Teme "MaruuTHbBIC SIBICHUS U )
AJEKTPOMArHUTHASE UHAYKIIHS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 22.5




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kourpoasubie IIpakTnyeckue tppoBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypen
| Mexannueckoe ABUkeHUE. MaTtepruanbHas TOUKa. 1
CniocoObl onucaHusl MEXaHUYECKOTO ABM)KECHUS
) Cucrema orcuera. OTHOCUTEIIBHOCTh MEXAHUYECKOTO |
JBUKCHUS
3 BekropHbie BETUUYUHBI, ONIEpalluu ¢ BEKTOpaMHu, 1
MPOEKIIMU BEKTOPOB
4 Paanyc-BekTop MatepraibHON TOUYKHU, IEPEMEILICHUE |
HAa TIOCKOCTH
5 PaBHOMEpPHOE TPAMOIMHEHOE IBUKEHUE 1
6 Pemenue 3agau no reme "PaBHOMEpHOE |
IpSIMOJIMHENHOE ABMKEHNE"
HepaBHomepHOE NPSAMOIMHENHOE IBUKEHHUE.
7 CpenHsisi U MTHOBEHHAs CKOPOCTh Teja MpHu 1
HEPABHOMEPHOM JBUKEHUU
JlaboparopHas pabota "Onpenenenue cpeaHeit
8 CKOPOCTH CKOJIbKCHHsI OpyCKa WIIH IBYOKCHHS IIapuKa 1 1
110 HAKJIOHHOW IJIOCKOCTH"
9 PaBHOYCKOpEHHOE NIPSIMOJIMHEWHOE JBUYKEHUE. 1
YckopeHue
10 CKOpOCTh PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO |
nBwkeHus. ['paduk ckopocTr
11 Pemenne 3angau no reme "CkopocThb 1




PaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO JIBUXKEHUS'

[epemeneHre mpu paBHOYCKOPEHHOM

12
MMPAMOJIMHCUHOM JABUKCHUN
JlaGopaTtopHas pabota "OnpeaeeHne yCKOpeHus

13 TeJla MPYU PAaBHOYCKOPEHHOM JABUKEHHUH 110
HAaKJIOHHOM 1u1ockocTh"

14 Pemenne 3anau no teme "llepemenienue npu
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUN"
JlaboparopHnas pabota "VccienoBanue 3aBUCUIMOCTH

15 IIYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBIDKEHUU
0e3 HayaIbHOU CKOpoCTH"

['padmueckas uHTEpIpETALIUs YCKOPEHUS, CKOPOCTHU
b 2

16 MPONJEHHOTO MYTH U MIEPEMENICHUS IS
HpﬁMOJ’IHHGfIHOI‘O JABHUXKCHU A
Pemenue 3amad mo reme "['padudeckas
MHTEPIIpETALNs YCKOPEHUs, CKOPOCTH, TPOUIEHHOTO

1 7 b b
MyTH U TIepeMEIIeHHs] s TPSMOJIMHENHOTO
nBmxeHus"

18 Yckopenue cBoboaHoro naaeHus. OnbiTel [anwes

19 Pemenue 3amau mo Teme "YckopeHue cBOOOTHOTO
nageuus”

20 BIDKEHUE Tela, OPOIIEHHOI0 IO YIJIOM K TOPU30HT

b

1 Pemenue 3agau no reme "J[BuxkeHue tena,
OpOIICHHOTO MO/ YIJIOM K TOPU30HTY"

” JlaGopaTtopHas pabora "VccnenoBanue IBHXKCHUS
Tesa, OPOIIEHHOTO O] YIJIOM K TOPH30HTY"

” Pemienne 3agau 1o tTeme "JIBrokeHue 1o JeHCTBHEM

YCKOPEHHSI CBOOOTHOTO TaeHus"




24 JIBH>KEHUE 110 OKPYKHOCTH 1

25 JIvHeitHas u yriioBasi CKOpOCTb, IEPUOJ U YACTOTA 1

26 CKOpOCTh U YCKOPEHHE NPU JBUKEHUU 10 1
OKPYXHOCTHU

27 Pemenue 3anau no teme "JIBM>keHHE 110 OKPYKHOCTH" 1
Ypok-koHpepennus "PacrnosnaBanue u

28 MpUOJIMKEHHOE OTMCAHUE PA3JIMYHBIX BUIOB 1
MEXAHUYECKOI0 IBMKEHUS"

79 [ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME 1
"MexaHn4ecKOoe IBMKEHNUE U CIIOCOOBI ero onucanus”

30 KonTtponsHas padora no teme "Mexanndeckoe |
JIBUYKEHUE U CIIOCOOBI €ro onucanus"

31 ITepBbiii 3ak0oH HptoTOHA. BEKTOp CHITBI 1

32 Bropoii 3akon Hetorona. PaBHozelicTByromas cuiia 1

33 Tpernii 3akoH Hetotona. Cynepno3uiius cui 1

34 Cuia ynpyroctu. 3akoH ['yka 1

35 Pemenue 3agau no reme "Cuina ynpyroctu" 1
JlaboparopHnas pabota "VcciienoBanue 3aBUCUIMOCTH

36 CHUJIBI YIIPYTOCTH, BOZHUKAIOIIECH B IPYKUHE, OT 1
creneHu aedopMaruy IpyKUHbI"

37 Cuna tpenus. Koapounuent rpenus 1

13 JlaGopaTtopHas pabota "Onpenenenue ko3 duinenta |
TPEHHS CKOJIbKEHUS"
JlaboparopHnas pabota "VccienoBanue 3aBUCUMOCTH

39 CHUJIBI TPEHUS CKOJIBKEHUS OT CHUJIIbI HOPMAJILHOTO 1
naBieHus"

40 JIBUKEHHUE Tl M0 OKPYKHOCTHU IO IEHCTBUEM 1




HECKOJIBKHUX CHJI

41 3akoH bepnyu u nogbEMHas cuiia Kpblia
Ypok-koHpepenmus "CoBpeMEHHbIE JIeTaTEIbHBIE

4 anmnaparsl, Cy/ia Ha MOJBOIHBIX KPBUIbAX, aHTUKPBLIO
Ha CKOPOCTHBIX aBTOMOOWIX. J[BIKeHHe Toe3/1a Ha
MarHuTHOW nmoaymke"

43 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TSATOTEHHUS

44 JIBuKkeHue Tel BOKPYT TPaBUTALMOHHOTO IIEHTpa.
IIepBas kocMu4eCKas CKOPOCTh

45 HeBecoMocTh u neperpy3ku

46 PaBHOBecue MarepuaibHON TOUKH. AOGCOIIOTHO
TBEPAOE TEIIO

47 MowmenT cunsl. [IpaBuno MoMeHTOB

43 VYpok-uccnenosanue "OrnpeaeeHne HEHTPA TAKECTH
pa3Iu4HbIX Ted"

49 Nmnynbc Tena. M3menenune nmmynbsca. UMnynbe
CUJIBL. YIIPYroe U HEYNpYyroe B3auMoJICHCTBUE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUSI UMITYJIbCa

51 PeaktuBHOE NBHKEHUE

5 Pemenue 3agad no teme "3akoH COXpaHEHUS
uMnyibca. PeakTuBHOE BUKEHUE"

53 Mexanuueckasi paboTa 1 MOLUTHOCTb

54 PaGora cuibl TsKECTH, CHITBI YIPYTOCTH U CHUJIBI
TpeHus
JlaGopaTtopHas pabota "Onpeaenenne padoThl CHUITBI

55 TPEHUS TPU PABHOMEPHOM JIBUKEHUHM TeJa MO

TOPU30HTAIBHOM MOBEPXHOCTH"




56 CBs13b 3HEpTUH U pabOTHI
JlaGopaTtopHas pabota "Onpeaenenne padoThl CHUITBI
57 YIIPYTOCTH IIPU MOABEME I'Py3a C UCIIOJIb30BaHUEM 1
HETOJIBIYKHOTO U TTOJIBHYKHOTO 0JI0KOB"
58 [ToTeHmanpHas SHEPTUst
59 Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruun
60 3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUYECKOMN
SHEPruun
61 Pemenue 3agayd mo reMe "3aKOHBI U3MEHECHUSA U
COXpaHEHHUsI MEXaHUYECKOUN YHEpPTUH"
62 [ToaroroBka Kk KOHTPOILHOU PabOTE MO TEME
"B3aumopeiicTBue Tei. 3aKOHbI cOXpaHeHus"
63 KoHnTtponbHas pabota mo teme "B3anmosericTBre Tel.
3aKoHbI COXpaHeHus"
KomnebarensHoe nermxenne. OCHOBHBIE
64 XapaKTePUCTUKH KOJICOAaHUM: TTePHO/I, YaCTOTa,
aMIUIUTY1a
MareMaTnuecKuil U NPYy>KUHHBIA MAsITHUKH.
65 JlaboparopHnas pabota "VccienoBanue 3aBUCUMOCTH 0.5
nepuo/ia KojaebaHuil Tpy3a Ha HUTH OT JIJTMHBI HUTH"
JlaboparopHnas pabota "VccienoBanue 3aBUCUMOCTH
66 nepuojia KojaeOaHui MPY>KMHHOTO MasiTHUKA OT MacChl 1
rpy3a"
67 ["apMonnueckue KoeOaHus
68 JlaGopatopHas pabota "M3MepeHue yCKopeHHs |
cBoOOHOTO MMaxeHus"
69 3aryxatomue Konedanus. BeiHyXk1eHHbIEC KOeOaHusl.




Pe3onanc

[IpeBparienue sHepruu npu KoiedaTeIbHOM

70
JBUKEHUU
Vpok-uccnenoanue "[IpoBepka HE3aBUCUMOCTH

71 nepuo/ia KojiebaHui rpy3a, MOJABEIICHHOTO K JICHTE,
OT Macchl rpy3a”

72 MexaHn4YeCcKHe BOJIHBL: IPOJOJIBHBIE U IIONIEPEYHBIC

7 CBoiicTBa MEXaHUYECKHUX BOJIH. JITMHA BOIHBI U
CKOPOCTb €€ pacIpOCTpaHEHUs

74 VYpok-uccnenosanue "Habmoaenne narephepeHnm
1 audpakiuyi BOJH HA TTOBEPXHOCTH BOABI"

75 Ypok-koH(pepenmus "MexaHndecKre BOJIHBI B
TBEpOM Tene. CelicMuueckre BOIHBI"

76 3Byk. PactipocTpaHeHue u OTpakeHHUE 3ByKa

77 Pemenue 3anau no teme "3Byk"
Ypok-uccnenoBanue "IKCIEPUMEHTATBHOE

78 OnpeJieJICHUE TPAHULl YACTOTHI CIBIITUMBIX 3BYKOBBIX
KonebaHuit"

79 I'poMKOCTB 3ByKa M BICOTA TOHA. AKYCTUYECKHI
pe30HaHC.

20 Ypok-uccnenoBanue "HabnroneHne u o0ObsICHEHHE
aKyCTHYECKOro pe3oHaHca"
Wnodpassyk u ynaprpa3Byk. Kondepenius

81 "HMcnonp30BaHuE yabTpa3ByKa B COBPEMEHHBIX
TEXHOJOTHUIX"

2 DNEKTPOMarHUTHOE MOJI€ U AIEKTPOMarHUTHbIE
BOJIHBI

83 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH




Ypok-koHpepennus "[kana 3meKTpOMarHUTHBIX

84 BOJIH. Vconbp30BaHUE 3JIEKTPOMAarHUTHBIX BOJIH IS
coTOoBOM cBsa3u. Pannonokanus. Kocmuueckas cBs3p "

25 Pemienue 3a1au Ha onpeieIeHUE YaCTOThI U JITTUHBI
3JIEKTPOMArHUTHOU BOJTHBI

86 DJNeKTpoMarHuTHas npupoaa ceeta. CKOpoCTh CBETa

37 BonHoBBbIE cBOMCTBa cBeTa: HHTEpPEpEHINS U
nudpakius

28 JlyueBast MOJieNb CBETA U TEOMETPUYECKASI ONITHKA.
Hcrounnku cBera

29 [IpsamonuHetHOE pacipOoCTpaHEHUE CBETA. 3aTMEHUS
Counnna u JIyHsl

90 3akoH oTpaxeHus cera. Ilnockoe 3epkaino

91 [TocTpoenue n3obOpaxkeHuit, ChOpMUPOBAHHBIX
3epKajioM

9 [Ipenomnenue cBeta. 3aKOH MPETOMIIEHHUSI CBETA.
[TonHoE oTpaskeHue cBera.
JlaboparopHas pabota "VccienoBanue 3aBUCUIMOCTH

93 yria peIoMIIEHHs OT yIJla NaJeHHs CBETOBOTO JIy4ya
Ha TPaHUILIE «BO3TYX-CTEKIO»"

94 VYpok-uccnenoanue "AHanu3 u 00bsICHEHUE
ONTHUYECKOT0 MUpaxa"
VYpoxk-koHpepennus "Vcrnonb30BaHNE TTOJTHOTO

95 BHYTPEHHETO OTPaXKEHHUSI: CBETOBO/IbI,
ONTUKOBOJIOKOHHAS CBS3b"

96 JIun3a, xox ay4el B TUH3E

97 ®opmylia TOHKOU JIMH3BI

98 Jlaboparopuas pabota "Onpenenenue HOKyCHOTO




PACCTOSIHUS U ONITUYECKOM CUJIBI COOMpAroIIen
JIUH3E"

[Tonmyuenne n300paskeHHi ¢ TOMOIIBIO cOOMparoeit

% U PacCEUBAIOLLEH JINH3

100 VYpoxk-koupepennust "IIpuHIUIT ASHCTBUS ONTHYECKUX
npuOOpOB (MUKPOCKOM, TeJeckor, (hoToanmnapar)"

101 I'ma3 kak onruueckast cucreMa. banzopykocts u
JAIIbHO30PKOCTh
Paznoxxenne 6enoro cBera B ciekTp. ONbITHI

102 Herotona. CnoxeHue CrieKTpajIbHbIX LIBETOB.
Hucnepcus ceera
VYpoxk-npaktukyMm "HaOmronenue u o0bsICHeHHE

103 OTIBITOB IO PA3JIOKEHUIO OEJI0TO CBETAa B CIIEKTP.
[Momyyenue 6em0r0 1IBETa IPU CIIOKEHUH LIBETOB"

104 OmneiTer Pe3epdopa u mianeTapHast MOJIeb aToMa

105 ITocrynater bopa. Moaens aroma bopa. Mcnyckanue
Y TIOTJIOIIEHNE CBETa ATOMOM.

106 KBautbl. JInHeiuaTbie CIEKTPHI

107 Ypok-nipaktukym "HaluroieHre CIUIONIHbIX U
JMHENYATHIX CIEKTPOB U3IyYEHUS U UCITyCKaHUs"

108 PamnoaktuBHOCTE. Anba-, 6eTa- ¥ raMMa-u31ydeHUs

109 Ctpoenue atromHoro siapa. Hykinonnas Mojens
aTOMHOTO sipa

110 PannoaktusHble npespamenus. M30tomnsl

111 Ilepuon nonypacnana
Ypok-koHpepenus "JleiicTBre paaoaKTUBHBIX

112 M3JTy4YEHUI Ha )KUBbIE OPraHU3MBbI. 3allUTa OT

PaAMOAaKTUBHOIO U3IyYeHUS"




113 SAnepHble peakuu. 3aKOHbI COXpaHEHUS 3aps10BOIO U
MaccOBOTO YHCE

114 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U

SHEPruu

115 Pemenue 3agau no teme "SaepHeie peakiuu. JHEPTust
CBI3U"

116 Peakuuu cunresa u nenenus saep. Mcrounmnku
sHepruu CoJHIA U 3BE3]

Ypoxk-koH(pepenuus "SAnepHas sHepreTHKa.

117
DKosoruyeckre mpoodiaeMsl sIepHOI SHepreTuKu"

[ToaroToBKa K KOHTPOJILHOM paboTe MO TeMe
118 "Konebaunus 1 BoHbL. CBETOBBIE 1 KBAHTOBBIE
saBiaeHus"

119 KonTponsHas padora o Teme "KonebaHus 1 BOJTHBL.
CBeTOBbBIC U KBAHTOBBIE SIBJICHUSA"

120 Pemenue pacuerHbix 1o teme "MexaHuueckoe

nBHKeHHne"

121 Pemenne pacueTHBIX M KAYECTBEHHBIX 3a71a4 110 TEME
"Bzaumonencrtaue tea"

122 Pemenue PACUCTHBIX U KAYCCTBCHHLIX 3a/]a4 IO TCMC
"3aKOHBI COXpAaHEHHS YHEPTUU U UMITYJIbcA"

123 JlaGopatopHbie paboThI 10 TeMe "MexaHu4yeckoe

nBIOKeHHne"

124 JlaGopaTtopHbie paboThI 110 Teme "B3aumoseiicTBre

n

TCII

125 JlaGopatopusbie paboTsl o Teme "IIpocTrie
MEXaHU3MbI"

126 Perenne pac4eTHBIX M KAYECTBEHHBIX 3a7a4 110 TEME




"TemnoBsie mporecch”

127 Pemenne pacyeTHBIX M KaYECTBEHHBIX 3a71a4 110 TEME 1
"Bia)xHOCTB"

128 Pemenne pacyeTHBIX M KaYECTBEHHBIX 3a71a4 110 TEME |
"KIIJI TermoBsIX aBUrarenci'

129 Pemienne pacueTHBIX U KaYECTBEHHBIX 3a/1a4 110 TEME |
"3aKOHBI ITOCTOSHHOTO TOKA"

130 Pemienne pacyeTHBIX M KaYECTBEHHBIX 3a71a4 110 TEME |
"KII/] anextpoycTaHoBOK"

131 JlaGopaTopHbie paboThI 10 TeMe "3aKOHBI |
IMOCTOSIHHOTO TOKa"

132 JlaboparopHbie paboThI 110 TeMe "CBETOBBIC SBICHUS" 1

133 Pabota c Tekctamu 1o Teme "3aKOHBI COXpaHEHUS B |
MexaHuke"

134 Pab6ota ¢ Tekctamu 1o TeMe "KosebaHus 1 BoIHEBL" 1

135 Pab6ota ¢ Texctamu 1o TeMe "CBeTOBBIE sIBICHNS" 1

136 Pabota c Texcramu 1o Teme "KBaHTOBas u sepHas |
buzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 24.5




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM MPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NMpeaAMETHBIEC PE3YJ/ILTATBI OCBOCHUA OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmsbl OCHOBHOI'O 06]1161"0 06pa30BaHI/Iﬂ

1.1

1.2

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATUSA

pasiinuaTth ABJICHHA 110 OIMMCAHHUIO MX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCKOG SABJICHUC

1.3

pacro3HaBaTh ~ NPOSIBICHHE  HW3YYEHHBIX  (U3WYECKUX  SBJICHUH B
OKpYXXarollleM MHpe, B TOM 4Yucie (U3MUECKUEe SBICHHUS B IpPUpOJE, TpU
TOM MEpPEBOJAUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3UUECKUX SBICHUN

1.4

OTMCBHIBATh M3y4YCHHBIC CBOWCTBA TEI U (DU3WYECKHUE SBICHUS, HCIIONB3YS
¢u3nveckne  BEIMYMHBI, NpPHU  ONHCAHWU  MPABUIBHO  TPAKTOBATh
(U3NIECKU CMBICT MCIIOJIB3YEMBIX BEIMYHH, UX 0003HAYCHHUS U €IUHHIIBI
(¢U3NUEeCKUX BENWYHMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JTAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BeJIMYUMHAMHU, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYECKHE SBJICHHUS U IPOIECCHI,
WCIOJb3ysl  M3YYEHHBIE 3aKOHbBI, TIPH OSTOM JaBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €TI0 MATEMATHYECCKOE BBIPAKCHIEC

1.6

O0OBACHATH (DU3UUYCCKUE SIBICHUS, TIPOILIECCH M CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CUTYallMi MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BHISBIATH
MPUYUHHO-CJICACTBEHHBIC CBS3H, CTPOUTH O0BsICHEHHE U3 | — 2 JIOTHYECKUX
IIaroB C Omopoil Ha | — 2 HW3y4YEHHBIX CBOMCTBAa (U3NYECKUX SIBJICHUH,
(GU3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pewatb pacuéTHble 3amaud B 1 — 2 JeMCTBUA, UCHONB3Yysd 3aKOHBI U
dbopMyIibl, CBs3BIBatONIME (PU3UYECKHEC BEIMYMHBI: Ha OCHOBE aHAIHM3a
YCIIOBHS 3aJ]aul 3alMChIBATh KPATKOE YCIOBHE, MOACTABIATH (hU3NYECKHE
BEJIMYMHBI B (OPMYJIBI M TPOBOAWTH PACUYETHI, HAXOAWUTH CIIPABOYHBIE
JTaHHbIe, HEOOXOAMMBIC UIS PEIICHHs 33a/ad, OICHWBATh PEATHMCTUYHOCTD
MOJTy4eHHOU (PU3NUECKON BETHUNHBI

1.8

pacno3HaBaThb NPOOJIEMBbl, KOTOpPbIE MOXHO pEIIUTh [pPU HOMOIIU
(U3NIECKUX METOJIOB, B ONMMCAHWUU MCCIICIOBAHUS BBIIENIATH MTPOBEPIEMOE
IPENI0JIOKEHNE (TUIIOTE3Y), pa3indaTh U UHTEPIPETUPOBATH MOTYyUEHHBIN
pe3ysbTaT, HaxOAWTh OLIMOKU B XOJ€ ONBITA, JeJaTh BHIBOJBI IO €ro




pe3ysibTaTamMm

1.9

1.10

1.12

1.13

1.14

1.16

IPOBOJIUTH OTBITHI IO HAOIFOICHUIO (PHU3UUCCKUX SIBICHUN WK (PU3NICCKUX
CBOWCTB Tell: (OpMYIHpOBaTH MPOBEPSEMBIC IMPEANIOIOKCHHS, COOMPATH
YCTaHOBKY W3 MPEIIOKEHHOTO 00OpYIOBaHUs, 3alUCHIBATh XOJ OIBITA U
(GopMyITUPOBATH BEIBOIBI

BBIIOJIHATh IHPSMblE H3MEPEHHUs C HUCIHOJIb30BAHUEM AaHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3alUCHIBATh II0KA3aHUS MPUOOPOB € y4ETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOANUTH MCCIIEAOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKON BEIMYUHBI OT
JpYyroi ¢ MCHOJIb30BAaHMEM NPSIMBIX U3MEPEHUM, Yy4yacTBOBATH B
IUTAHUPOBAaHUM  y4eOHOro  HCCeloBaHus, coOupaThb yCTaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIEAys MPEeAoKeHHOMY IUIaHy, (UKCHPOBAThH
pe3yNIbTaThl TIOMYYEHHOW 3aBUCUMOCTH (U3NYCCKUX BEIMYMH B BHUJC
NPEUIOKEHHBIX TAa0NMWI W TpaduKOB, AENaTh BBIBOJALI IO pE3yJIbTaTaM
WCCIIEI0BAHNS

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEJIUYUH, CIeays
IPEUIOKEHHONM MHCTPYKLUUHM: IpHU BBINOJHEHUM HU3MEpEeHUl colOuparh
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY UM  BBIYUCIISITH 3HAYEHHE HMCKOMOM
BEJINYUHBI

co0JIr0aTh MpaBUja TEXHUKHA 0€30MacHOCTH MpU padoTe ¢ 1abopaTOPHBIM
o0opynoBaHrEeM

YKa3bIBaTh TPHHIIMIIEI JIEHCTBUS TPHOOPOB U TEXHUYCCKUX YCTPOWCTB,
XapaKkTepu30BaTh MPHHIMUIBl  JIGUCTBUS  M3YYEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOIIBIO UX OIKMCAHUS, MCIOJb3Ysl 3HAHUS O
CBOMCTBaX ()M3MYECCKHUX SIBICHUH M HEOOXOAMMBIC (DU3MYCCKHE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOJIUTH  TpuUMEphl  (HaxoaWTh  WHOpPMANMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (DU3MYECKHX 3HAHUH B IMOBCETHEBHOM
JKU3HHU I oOecrieueHusi 0€30MacHOCTH MpU oOpamieHuu ¢ mpudopamMu 1
TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAaHEHHSI 3I0POBbS U COOJIFOJCHUST HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOLICH cpelie

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HWH(popmanuu B cetm HHTEpHET B
COOTBETCTBUH C 3a/IaHHBIM IOHMCKOBBIM 3aIlPOCOM, Ha OCHOBE MMEIOIIMXCS
3HAHMM W TYyTEM CpaBHEHHUS PA3IUYHBIX HCTOYHHKOB  BBIJCIATH
uH(popMaIo, KOTOpas SBISICTCS IPOTHBOPECYMBOHMUIN MOXKET OBITh
HEJIOCTOBEPHOM

UCIOJIb30BaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHUM HAYYHONOMYJISIPHYIO
auTepaTypy (pusudeckoro coaepikaHusi, CIipaBOYHbIE MaTEPHUAIIbl, PECYPCHI
cetu HMHrepHer, BiageTh NpUEMAMU  KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpazoBanusa HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3/aBaTb COOCTBEHHbIE KpPAaTKHUE NMUCHbMEHHBbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMAIMK (HU3NIECKOTO COACPIKAHUSA, B TOM




yucie myOoJuyHO AeNiaTh KpaTKHe COOOIIEHUS O pe3yibTaTaX IMPOESKTOB WUIIN
yueOHBIX HCCIEAOBAaHUM, MPU STOM TI'PaMOTHO HCIOJIb30BaTh HM3yYEHHBIN
NOHATUMHBIN ammapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIICHUE
npe3eHTaluen

1.19

8 KVIACC

IpU BBIIOJHEHUU YYEOHBIX IPOEKTOB M MCCIEJOBAHUN paclpeiesiTh
00s3aHHOCTU B TpYIIE B COOTBETCTBUU C IIOCTABJIEHHBIMM 3aJadyaMu,
CIEIUTh 3a BBIIOJIHEHUEM IIIaHA JIEUCTBUM, aJCKBAaTHO OLIEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTh  TIPYNIbI,  BBICTPAUBaTh
KOMMYHHUKAaTUBHOE B3aMMOJCHCTBHE, yUNTBIBasi MHEHHE OKPYXKAIOLINX

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIEC PE3YJILTATBI OCBOCHUA OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmsbl OCHOBHOI'O 06]1161"0 06pa30BaHI/Iﬂ

1.1

1.2

HCIIOJB30BaTh IOHATHA

pas3iinuaTth ABJICHHA 110 OIMMCAHHWIO MX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCK06 SABJICHUC

1.3

pacrio3HaBaTh  NPOSIBICHHWE  W3YYEHHBIX  (U3WYECKUX  SIBJICHUH B
OKpYXarollleM MHpE, B TOM 4ucie (U3HUECKUEe SBJICHHUS B IPUpOJE, TpU
TOM TMEpPEBOJAUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) PU3UUECKUX SBICHUN

1.4

OTMCHIBATh M3y4YCHHBIC CBOWCTBA TeI W (DU3WYECKHE SBICHUS, HCIOIB3YS
¢u3uveckne  BEIMYMHBI, NpPHU  ONHCAHWU  MPABUIBHO  TPAKTOBATh
(GU3NUECKUH CMBICT HCIIOJIB3YEMbIX BEIMYMH, OOO3HAYCHHS W CIUHHIIBI
(GU3NUECKUX BENWYHMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JTAHHYIO
¢u3nuecKyr0 BEIMYUHY C JPYTMMH BeJIMYUMHAMHU, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYECKHE SBJICHHUS U IPOIECCHI,
WCIOJb3ysl  HM3YYEHHBIE 3aKOHbBI, TIPH OSTOM JaBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €TI0 MATEMATHYECKOE BBIPAKCHIEC

1.6

OOBSCHATh (PU3NYCCKUE MPOIECCHl W CBOWCTBA TEJI, B TOM YHCIC U B
KOHTEKCTE CUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICJACTBEHHBIC CBS3HU, CTPOUTH O0BsICHEHHE U3 | — 2 JIOTHYEeCKUX
[IaroB ¢ TOMOIIBIO | — 2 HM3ydYeHHBIX CBOWCTBA (PU3WUYCCKUX SIBIICHUH,
(GU3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemarth pacu€THble 3aaud B 2 — 3 JAEWCTBUS, MCIONb3ys 3aKOHBl U
dbopMyIibl, CBs3BIBatONME (PU3UYECKUEC BEIMYMHBI: Ha OCHOBE aHAIHM3a
YCIIOBHS 3aJa4d 3alMCBIBATH KPATKOE YCIOBHE, BBIABIATH HENOCTATOK
JAHHBIX IS peIleHWs 3aJadd, BBHIOMpATh 3aKOHBI MU (POPMYIIBL,
HeoOXoauMble i €€ pelleHUs, IPOBOAUTH pPACYETHI M CpPAaBHUBATH




IMMOJIYYCHHOC 3HAUCHUC (1)I/ISI/ILI€CKOI\/JI BCJIMYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

1.9

1.10

1.12

1.13

paciio3HaBaThb HpO6J’I€MBI, KOTOPBIC MOXHO PCHIMTb IIPpU IMOMOLIIH
(1)I/I3I/I‘I€CKI/IX MCTOHOB, HCIIOJB3Yysd OINHUCAHUC HUCCICAOBAHUA, BBIACIIATH
IMPOBEPACMOC IMPCAIOJIOXKCHHUC, OLICHUBATh IMMPaBUJIBHOCTDH nopsiaka
IMMPOBCACHUA UCCIICAO0OBaHMA, ACJIaTh BBIBOAbI

IPOBOJIUTH OTBITHI 10 HAOTIOCHUIO (HU3MUCCKUX SIBICHUIN WM QUIUUECKIX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEINOIOKEHHS, COOUPAThH
YCTAHOBKY W3 MPEIJIOKEHHOTO 00OpYJIOBaHHUs, OMHMCHIBATH XOJ OIbITA U
(GopMyITUPOBATH BBIBOIBI

BBITIOJIHSITh MPSMbIC U3MEPEHHUSI C UCITOIh30BAHHEM aHAJIOTOBBIX MPUOOPOB
U JIaTYNKOB (PM3NYECKUX BEJIMYMH, CPABHUBATH PE3yJIbTaThl U3MEPEHHU C
yu€TOM 33/JaHHOM a0COJIFOTHOM MOTPETHOCTH

IIPOBOJIMTH MCCIICOBAHUE 3aBUCUMOCTH OJHOM (PMU3UYCCKOM BEIMYHHBI OT
JIpYyroi ¢  HWCHOJBb30BAHHMEM  TPSMBIX  W3MEPEHH:  IUIAHUPOBAThH
UCCIIC/IOBAaHHE, COOMpATh YCTAHOBKY M BBINOJHATH W3MEPCHUS, CICIys
NpPEUVIOKEHHOMY  TUTaHy,  (UKCHUPOBaTh  pe3yJabTaThl  MOJYyYECHHOUN
3aBHCUMOCTH B BHUJIC TaOJIUI U TPAQUKOB, JIEJIaTh BBIBOJBI IO PE3yabTaTaM
HCCIIEIOBAHUS

IIPOBOJIMTh KOCBEHHBIC HM3MEpPEHHUs (U3MUECKHX BCIMYUH: IUIAHHPOBATH
U3MEpeHusi, coOupaTh  SKCIEPHUMEHTAIbHYIHO  YCTAHOBKY,  CIemys
NPEIOKEHHONW HHCTPYKIIUH, U BBIYUCIISATh 3HAYCHUE BEJIMYHHBI

co0roaaTh MpaBujia TEXHUKHA OS30MACHOCTH MpU paboTe ¢ 1abopaTopHBIM
o0opynoBaHruEeM

1.14

XapakTepu30oBaTh MPHHLUUIBl  JCHCTBUS  M3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOH Ha MX OMUCAHHUSA, UCIOJB3YsS 3HAHHS O
CBOWCTBaX  (U3MYECKHUX SBICHMA ¥  HEOOXOAUMBIE  (PHU3UYECKHE
3aKOHOMEPHOCTH

1.15

pacno3HaBaTb IPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEpPUTEIbHBIE
HpI/I60pI)I Imo cxeéMaM H CXCMATHUYHBIM pPUCYHKaM, COCTaBJIATL CXCMbI
ANEKTPUYECKUX  LENed ¢  MOCHEAOBAaTEIbHBIM W IapauIebHBIM
COCIMHEHUEM DIIEMEHTOB, DPa3lidyas YCIOBHBIE OO0O3HAUYEHUS SIIEMEHTOB
ANEKTPUUECKUX LETIECH

1.16

OPUBOANUTH  NpUMEpbl  (HAXOAUTh  HMH(OpPMaUIl O  [puMepax)
NPAaKTUYECKOTO HCIOJIb30BaHUS (DU3UYECKHX 3HAHUH B IOBCETHEBHOM
KHU3HU JUIs oOecriedyeHns Oe30MacHOCTH MpH oOpamieHnu ¢ npudopamu u
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAaHEHHSI 3/I0POBbS U COOJIOACHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKpPY’KaloLlel cpee

1.17

1.18

OCYIIECTBIISITh TMOMCK HWH(pOpMAMK (UIUIECKOTO COJACPKAHUA B CETH
HHTepHeT, Ha OCHOBE UMEKIIHUXCA 3HAHHUW M IIYTEM CpPaBHEHHMS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIIENATH WH(POPMALIUIO, KOTOPAsk SBISETCS
IPOTHBOPEYMBON HIIM MOXKET OBITh HEJIOCTOBEPHOM

HCIIOJIb30BaTh IIPpU BBIITOJHCHHHU y‘le6HHX SaI[aHI/Iﬁ HAaYYHO-IIOIIYJIIPHYIO




TUTEepaTypy (pU3UUIECKOro CoAep KaHMsl, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu HMHurepHer, Biagerb NpuéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanrs HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CcO31aBaThb COOCTBEHHBIE ITMCHMEHHBIE U KpaTKUC YCTHBIC COO6HIGHI/I$[,
0000mas WHPOPMAIMIO W3 HECKOJbKUX HCTOYHUKOB (DU3HUECKOTO
COJIepKaHMs, B TOM YHCJIE IMyOJIMYHO MPECTABIATE PE3YIbTAThl IPOSKTHOM
W HUCCIICIOBATEIIBLCKOM JEATEIbHOCTH, ITPU 3TOM IPAMOTHO HCIIOJIb30BATh
U3yYCHHBIH MOHATHHHBIN ammapar Kypca (U3HMKH, COIMPOBOXKIATH
BBICTYIUICHHE TPE3CHTAIMEH

1.20

OpY  BBHIMOJIHEHNH YYEOHBIX MPOEKTOB W HCCIENOBAaHUN (U3NYECKHUX
IPOIIECCOB PACHPENENsATh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
IIOCTABJIECHHBIMU 3aJla4aMM, CJIEIUTH 3a BBIIOJIHEHHWEM IUIaHA JCHCTBUM U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIH BKJIAJ B
JEATEIIBHOCTh I'PYIIIBI, BBICTPaUBaTh KOMMYHMKAaTUBHOE B3aUMOJCICTBHE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTh KOH(IUKTHI

9 KIIACC

Kon
NpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

1.4

1.5

1.6

pas3nuyaTh SBJICHHUS MO ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PUINICCKOE SIBIICHUE

pacrio3HaBaTh  IMPOSIBIIEHHME  M3YyYCHHbIX  (U3MUECKUX  SBIECHUI B
OKpY’KalollleM MHUpE, B TOM uuciie (GU3NYECKUE SBICHUS B MPUPOAE, NPU
TOM MEpPEBOJAUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBLACIATH
CyIIECTBEHHBIC CBOMCTBA (IPU3HAKK) (PU3UUECKUX SIBICHUN

OIKCBIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3NYECKHUE SBJICHUS, MCIIOJB3YS
¢u3nyeckue  BEIMYMHBI, HPU  ONHCAHUM  MPABUIBHO  TPAKTOBATh
(Gu3nUecKuil CMBICT MCIIOJIB3YEMbIX BEJIMYMH, OOO3HAYEHHUS U EIUHMILIBI
(GU3NUECKUX BENWYHMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JTAHHYIO
¢u3nvecKyr0 BEIMYMHY C JPYTMMH BEIMYUHAMH, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINIHH

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UUECKHE SBJICHHUS U IPOLECCHI,
UCIIONb3ysl  WU3YYEHHBIC 3aKOHBI, IIPU O3TOM JaBaTh CIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA U 3alUCHIBATh €TI0 MATEMATHICCKOE BBIPAKCHIEC

00BACHATH (1)H31/IIIGCKI/I6 IpouecCol U CBOMCTBa T¢I, B TOM 4YHUCIC H B

KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpPa: BbIABIIATH
MMPUYIUHHO-CJICACTBCHHLIC CBA3H, CTPOUTDH 00BsaAcHeHHE U3 2 — 3 JOrHYECKUX




[IaroB C TOMOIIBI0 2 — 3 W3YYEHHBIX CBOMCTBAa (PU3MUECKUX SIBICHHHU,
(U3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemarhs pacu€THble 3ajauyd (omuparomMecs Ha cuctemy w3z 2 — 3
YpaBHEHHMIA), MCIIONB3YSI 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE (DU3NIECKHE
BCJIMYMHBI: Ha OCHOBC aHA/JIM3a YCJIOBHUA 3aJadd 3alliMCbIBATb KpPATKOC
YCJI0OBUC, BBIABIATH HEAOCTAIOIINC WA M30BITOYHEIE JaHHBIC, BI)I6I/IpaTI)
3aKOHBI U (hopMyIbl, HEOOXOAUMBIE ISl PELICHUS, TPOBOANUTH PACUYETHI U
OLICHUBATh  PEAIUCTUYHOCTh TOJIYYCHHOTO 3HA4YCHUS  (UIUUECKON
BEJINYMHBI

1.8

pacno3HaBaThb NPOOJIEMBbl, KOTOpPbIE MOXHO pEIIUTh [pPU HOMOIIU
(U3NUIECKUX METOJIOB, HWCIOJIB3Yys OINHCAHUE WCCICIOBAHUS, BBLICIATH
[IPOBEPSIEMOE  IPEAINOIOKEHHE, OLICHUBAaTh IPABWIBHOCTb  IOpsAJKA
IIPOBEICHUS  UCCICNOBAaHMs,  J€lIaTb  BBIBOJABL,  HMHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUTDH OIIBITEHI 11O Ha6JIIOI[€HI/IIO (1)I/I3I/I'~I€CKI/IX SIBJICHUM WIIN (1)I/I3I/I‘-I€CKI/IX
CBOWCTB TENI: CaMOCTOATENBHO COOHMpaTh YCTaHOBKY W3 HM30BITOYHOTO
HaOopa 00OpyJIOBaHMs, ONMCHIBATH XOJ ONBITAa W €ro pe3yJbTaThl,
(GOpMyIHPOBATH BHIBOMBI

1.10

IPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX H3MEPEHHH, OMpeaesss
cpeaHee 3HAYeHHWE W3MepseMOoll BenuyuHBl ((POKYCHOE paccTOsHUE
coOuparonield JTUH3BI), OOOCHOBBIBATH BBIOOpP crHoco0a HU3MEpEeHUs
(u3MepuTeITHLHOTO pHbOOpa)

NPOBOIUTH  HCCIENOBAHWE 3aBHCUMOCTEH (M3WYECKHX BEIMYUH C
HCIIOJIb30BAHHUEM  IIPSAMBIX I/IBMepeHI/II;'II IUIaHUPOBATL  UCCJICAOBAHUC,
CaMOCTOSITENIFHO ~ COOMpaTh  YCTAHOBKY, (PHKCHpPOBATh  pPe3yJbTaThl
HOJ'IyT-IeHHOI\/JI 3aBUCHUMOCTH q)HSH‘IeCKI/IX BCJINYHMH B BHUIAC Ta6J'II/IIII/I
rpaduKoB, JeaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIEeI0BAHHS

1.12

POBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEJIHYMH: IUIAHUPOBATH
U3MEpEHUs, COOUpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBIIOJHSATH
U3MEPEHHUs, CleNys NPEIJIOKEHHOW HWHCTPYKIMH, BBIYMCIIATH 3HAYCHHE
BEJIMYMHBI U aHAJIU3UPOBATH IMOJIyYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOU
NOTPEIIHOCTH U3MEPEHUN

1.13

1.14

coOIIIOIaTh MpaBUIia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ J1abopaTOpHBIM
00opyI0BaHEM

pasinyaTh OCHOBHBIE IPU3HAKUM M3YYEHHBIX (U3UYECKUX MOJENCH:
MaTepHajgbHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYEUHBIH HMCTOYHHMK
CBETa, JIy4, TOHKas JIHMH3a, [JJaHEeTapHas MOJENb aTOMa, HyKJIOHHAs. MOJEIb
aTOMHOTO sipa

XapakTepu3oBaTb MPUHLUIOBl  JEHCTBUS ~ HM3YYEHHBIX IMpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha MX ONHUCAHUSA, UCHOJb3Ysd 3HAHUS O
cBOWcTBaX  (U3MYECKUX SABJICHMH M  HeoOXoauMmble  (puU3HMUEcKue
3aKOHOMEPHOCTH




1.16

WCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBbIC PUCYHKU HM3YUYECHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTETHHBIX IPHUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MpHU
pelieHnn  y4eOHO-MPAaKTUYECKUX  3a/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHUS U300paKEHUH B IIIOCKOM 3epKalie M COOMparoIei INH3e

NPUBOJIUTH  TpuUMephl  (HaxoaWTh  WHMOpPMANMIO O  TpHMEpax)
MPAKTUYECKOTO HWCIIOIb30BaHMS (DU3MYECKUX 3HAHWA B ITOBCEAHCBHOMN
JKU3HHU I oOecrieueHusi 0€30MacHOCTH MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAaHEHHSI 3I0POBbS U COOJIFOJICHUST HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPY)KAIOIICH cpelie

1.18

OCYIIECTBIISITh TMOMCK HWH(pOpMAMK (UIUIECKOTO COJACPKAHUA B CETH
WuTepHeT, caMOCTOATENBHO (GOPMYIUPYST TOUCKOBBIA 3alpOC, HAXOIHUTH
IYTU ONpEeNeHUs] TOCTOBEPHOCTH MOJIy4Y€HHOH MH(pOpPMALUU Ha OCHOBE
UMEIOLIUXCS 3HAHUN U IOIIOJHUTEIIBHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPU BBIIIOJHEHUU YYE€OHBIX 33JaHUNM HAyYHO-IOIYJISIPHYIO
aUTEepaTypy (pU3MUECKOTO CONEpKaHMs, CIPABOUYHBIC MaTEPHAIIbI, PECypCHI
cetu HMHrepHer; Biagerb NpuéMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBaHrsa HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE IMHUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAalMM W3 HECKOJIbKUX HWCTOYHUKOB (PUIUUYCCKOTO COJICPIKAHUSA,
nyOJIUYHO TIPEACTABIIATh PE3yJAbTaThl MPOCKTHON HIIM MCCIEI0BATEIbCKOM
JIEATEIIbHOCTH, TIPY 3TOM I'PaMOTHO UCMOJIb30BATh NU3YyYEHHBI OHATUNHBINA
anmapar Hu3ydaemMoro pasaena (U3MKH U COMNPOBOXKIATh BBICTYIICHUE
npe3eHTalnel ¢ y4éToM 0COOCHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

IOpYA BBHIMOJIHEHHUH YYEOHBIX MPOEKTOB W MCCIENOBAaHUN (U3NYECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3aJa4aMM, CJICIUThH 32 BBIIIOJIHEHUEM IUIAHA JEWCTBUM U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIH BKJIAJ B
JEATEIIBHOCTh T'PYIIIBI, BBICTPaUBaTh KOMMYHMKAaTUBHOE B3aUMOJCICTBHE,
IPOSIBIISAS TOTOBHOCTD Pa3peliaTh KOH(IMKTHI




HPOBEPAEMBIE JIEMEHTBI COAEP KXAHUSA
7 KIIACC

Kon Kon

HpOBepﬂeMble IJIEMEHTHBI COAEPKAHUSA
pasaejia 3JIEMEHTA

®U3UKA U EE POJIb B ITIO3HAHMU OKPYXAIOIIEIO MHUPA

®uznka — Hayka o mpupoje. SBneHus npupoasl. Ouznueckue
1.1 SIBIICHUSI: MEXaHWYeCKHUe,  TEIJIOBbIE,  AJIEKTPUUYECKUE,
MarHUTHBIE, CBETOBBIC, 3BYKOBbIE

Ousnueckne BENUYMHBEL V3MmepeHune (U3HUYECKNX BEIWYHH.
1.2 dusnueckue puOOpHI. [TorpemnocTs U3MEPECHUM.
MexyHapoaHas cucTeMa eIMHHIL

EcrecTBeHHOHAay4HBI ~ METOJ  TIO3HAHUS:  HAONIOJICHHE,
IIOCTAHOBKAa HAY4YHOTO BOIIPOCA, BBIIABM)KCHUE THIIOTES,

1 1.3 HKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, 00BsICHEHHE
HA0JII0TaeMOT0 SIBJICHUS
1.4 Onwucanne GU3NUECKUX SBJICHUN C IIOMOIIBIO MOJIEIIEH
[IpakTraeckue pabOTHI:
H3mepenue paccTosiHUM.
15 H3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TEIl.
W3mepenue Ttemmneparypel INpU IOMOIIHA KUIKOCTHOTO
TEPMOMETPA U JAaTYMKA TEMIIEpaTypbl

INEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNUN BEIIECTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pPa3MeEphI.

21 OnbITHL, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA

27 JiBmxkenune yactull BemecTBa. CBA3b CKOPOCTU JIBUIKEHUS
' 4acTuIl ¢ Temreparypoil. bBpoynosckoe nemxenue, muddy3us

23 B3aumMopeiicTBre 4acTul] BelIECTBA: IPUTSKEHUE U
' OTTAIKHBaHUE

2 ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B,

24 KUAKOCTEH U TBEPABIX (KpUCTAUIMYECKUX) Teld. B3aumocBsasb

' MEX/y CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSX
U X aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTrdeckue pabOTHI:
2.6 OneHka auamMeTpa aroMa  MeToAoM  psamoB  (c
ucIonb30BanueM pororpaduii).




OMBITHI 110 HAOJIOACHHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.
OnbITHl 10 OOHAPY)KEHHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSHKEHUS

JABWOKEHUE U

3.1

B3AUMOJIEMCTBUE TEJI

Mexanuueckoe JIBHKCHHE. PaBHOMepHoe H HCEPABHOMCPHOC
JABUXXCHUC

3.2

Ckopoctb. CpenHsii CKOPOCTb IIpU  HEPABHOMEPHOM
IBIDKeHUU. Pacuér myTH u BpeMeHU JIBUYKECHUS

3.3

34

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUH. B3anMopelicTBrue Ten Kak
IIPUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUS Tell. Macca Kak mepa
WHEPTHOCTH TeJla
[InotHOCT, BemiectBa. CBA3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €JUHHIIE 00bEMA BEIECTBA

Cuita Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cuia ynpyroctu u 3akoH ['yka. Mi3MepeHne CHiibl ¢ TOMOIIBIO
JTUHAMOMETpa

SIBIeHne TATOTEHHS M cuia TshokecTu. CHia TSOHKECTH Ha
APYIrux IJIaHETax. Bec tena. HeBecoMmocTh

3.8

Cuna tpenus. TpeHue ckoibXKeHUsI U TpeHUE MOKosl. TpeHue B
IIPUPOJIE U TEXHHUKE

3.9

3.10

Cio)keHWe CuJjl, HampaBJICHHBIX 110 OJHOM MPSMOM.
PaBHOElicTBYIOIIASA CHIT

[IpakTuueckue paboOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO NBIKEHUs (IIapuKa B
KUAKOCTH, MOJIENIH AIIEKTPUUIECKOr0 aBTOMOOWIIA U TaK Jaiee).
OnpeneneHne cpemHel CKOPOCTH CKOJBKCHUS OpycKa WA
HIapuKa MO HAKJIOHHOW miockocTH. OmpeneneHue IUIOTHOCTH
TBEpAOro Ttena. ONBITH, JACMOHCTPHPYIOIINE 3aBUCHMOCTH
pacTsbkeHus (nedopMaIiui) MPYKUHBI OT MPHIOKCHHON CHIIBL.
OnBITH, JEMOHCTPHPYIONIMNE 3aBHCHUMOCTh CHJIBI  TPEHUS
CKOJIbKEHHUSI OT Beca Tela M XapaKTepa CONPHUKACAIOUINXCS
MOBEPXHOCTEH

3.11

®usnyeckue SBICHUS B IPUPOJEC: IPUMEPHI JABUXKCHUSA C
Pa3JIMYHBIMU CKOPOCTSIMM B JKMBOM M HEXHUBOH IpUPOJIE,
JICHCTBHE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckre yCTpoucTBa: TMHAMOMETP, MOJIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

JaBnenue TBEpmoro Tema. CnocoObl yMEHBUIEHUS W
YBCIUUYCHUA OABJICHUSA

JlaBneHue Tra3za. 3aBHCHUMOCTh JaBIE€HHS raza oOT 00BEMa,
TEeMIEPATypPbl




4.3

Hepenaqa JaBJICHHUA TBépIH)IMI/I TCJI1aMH, XXUJKOCTAMHU U ra3aMu.
3akoH Ilackang. IITHeBMaTHUeCKHEe MAITUHEI

4.4

4.5

4.6

3aBUCUMOCTEH JdaBJICHUA KUAKOCTU oT FJ'IY6I/IHI>I.
I'mapocraTtuyeckuii  mapagokc. CooOmiaroniuecss  COCY/bl.
FI/II[paBJ'II/ILIGCKI/IG MEXaHU3MBbI

Atmocdepa 3emnum u armochepHoe pgasieHue. I[IpuumHbl
CYLIECTBOBaHMsS  BO3JYyIIHON  oOomouku  3emiau.  OnbIT
Toppuuemun.  3aBUCHUMOCTh  aTMOC(EpPHOrO  JaBIEHHUS OT
BBICOTBI HaJl YPOBHEM MOPS

WN3mepenue  armocdepHoro  gaBnenusa. llpuGoper s
U3MepeHus aTMOC(HEPHOro AaBJICHUS

4.7

JlelicTBME MKUIKOCTM M Ta3a Ha IMOrPYKEHHOE B HHUX TEJO.
BrrTankuBaromias (apxumeoBa) cuia. 3aKkoH Apxumesa

4.8

4.9

[InaBanue ten. BozayxornaBanue

[IpakTrdeckue pabOTHI:

HccnenoBanre 3aBHCHMOCTH Beca Tella B BOAC OT 00OBEMa
NOTPYKEHHOW B  KUAKOCTh 4acTu Tena. OmnpeneneHue
BBITAJIKMBAIOIICH CUJIbI, ACHCTBYIOUIEH Ha TENO, MOrPYKEHHOE
B KUJKOCTh. [IpoBepKka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI,
JIEUCTBYIOIIEH HA TEJO B KHUIKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPHUPYIOIIME 3aBUCHMOCTh  BBITAJIKUBAIOIIEH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B XKHUAKOCTH, OT 00bEMa MOTPYKEHHON B
JKHAKOCTh YacTH Telda ©M  OT IUIOTHOCTH  KHUAKOCTH.
KonctpynpoBanue apeomerpa WM KOHCTPYHUPOBAHUE JIOJKH U
onpenenaeHue e€ rpy30no1bEMHOCTU

4.10

dwusnueckue SBICHUS B MPHUPOJE: BIHMSIHUE aTMoc(epHOro
JIaBJICHUS HA )KMBON OpraHu3M, IIaBaHUE PBIO

4.11

TexHuueckue yCTpOWCTBA: COOO0IIAI0ITHECS COCY/IbI,
YCTPOMCTBO BOJIOIPOBOJIA, TUAPABINYECKUN MPEecC, MAHOMETP,
OGapoMeTp, BRICOTOMED, MOPIIHEBOM HACOC, apEOMETP

PABOTA, MOIIIHOCTD, SHEPI'A

5.1 Mexanunueckas pabota

5.2 Mexannueckas MOITHOCTE

53 [IpocThie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTD.

' IMpaBusio paBHOBECHS phIYara

54 [Ipumenenue mpaBuia paBHOBECHs phlyara K OJI0Ky
«3omotoe mpaBwio» MexaHuku. KoadduuueHnt mnone3Horo

5.5 neiictBus MexaHu3MoB. IIpocTeie MexaHu3Mbl B OBITY H
TEXHUKE

5.6 [ToTenuuanpHas SHEPTUH TeJa, MOIHATOr0 HaJl 3eMIIEH

5.7 Kunernueckas aHeprus




53 [Tonnass MexaHuyeckas SHEpPrusi. 3aKOH MW3MEHEHHS U
' COXpaHEHMSI MEXaHNYECKON IHEPTHH
[IpakTuyeckue paboOTHI:
Omnpenenenne pabOTHl CUJIBI TPEHUS NP PABHOMEPHOM
59 JIBIDKEHUM ~ Tela MO0  TOPU3OHTAIBHONW  TMOBEPXHOCTH.
' HccnenoBanue ycnoBuil paBHoBecust peruara. M3mepenue KII/]
HAKJIOHHOM  IUIOCKOCTH. M3yueHMe 3akoHa  COXpaHEHHUS
MEXaHUYECKOM SHEepPrun
5.10 ®dusnydeckue SBJICHU B IPUPOJIC: PhIUard B TEJIEC YEIOBEKa
TexHuueckue  yCTpOMCTBa: phIyar, MNOJBIKHBIA U
5.11 HEMOJIBIKHBIA ~ OJIOKM, HAKJIOHHAs IUIOCKOCTb, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pa3aeia | 3JieMeHTa
TETUJIOBBIE ABJIEHU A
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON TeopHuu
6.1 CTpoeHHs BemiecTBa. Macca u pasmepbl MousieKyid. OTBITHI,
' MOJITBEP K IAIOIIHE OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHOKUHETUYECKON TEOPUH
62 Mopnenu TBEPAOrO, KUAKOTO M Ta3000pa3HOrO COCTOSHUI
' BeniectBa. Kpucrannuueckue u amopdueie Tena
63 OObsicHEHHE CBOMCTB ra3oB, XHJAKOCTEH U TBEPABIX TEJI Ha
' OCHOBE MOJIOKEHHUI MOJIEKYISIPHOKUHETHYECKON TEOpUHU
6.4 CmaunBaHue U KallWUISIPHBIE SIBJICHUS
6.5 TenioBoe paciiupeHue u cxarue
6 6.6 Temnepatypa. CBsi3p TeMIiepaTypbl CO CKOPOCTBIO TEILJIOBOTO
) JIBUKEHUS YaCTHI]
6.7 Buytpennsst osHeprus. CrnocoObl HU3MEHEHUS BHYTpEHHEH
' SHEPruu: Temionepeaada u CoBepIieHne padoThl
6.8 Buasl  Termuonepenaun:  TEMJIONMPOBOAHOCTb,  KOHBEKIIHUA,
' U3JTyueHHE
6.9 KonudectBo TemnoTel. YaenbHas TEINIOEMKOCTh BEIIECTBA
6.10 TernnooOMeH W TemIoBOe paBHOBECHE. YpPaBHEHHE TEILUIOBOTO
' Oananca
6.11 [InaBnenue © OTBEpAEBaHHE KPUCTAUIMYECKUX BEIECTB.
' V 1enpHas TEmIoTa IIaBIeHus
6.12 [TapooOpa3zoBanne u koHaeHcanus. Mcmapenue. Kurenwue.




VY nenbHas TEIoTa napooOpa3oBaHusl. 3aBUCHUMOCTH
TEMIEPaTyphbl KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS

6.13
6.14

BitaxxHOoCTh BO311YXa

:‘)HCpFI/IH TOILIMBA. Y JieIbHas TEIIOTa CropaHus

6.15

[Ipunnunsr padotsl TemnoBeix asurarenei KIIJ[ TemmoBoro
asurarens. TemnoBple JBHTATENM M 3alUTa OKpPYXkKarolen
Cpelbl

6.16

6.17

6.18

6.19

3aKOH COXpaHCHHsS W MPEBpAICHUS JHEPTUU B TEILIOBBIX
nporeccax

[IpakTuueckue paboOTHI:

OnbIThl MO OOHAPYKEHUIO JEUCTBUS CHUJI MOJIEKYJISIPHOTO
MPUTSKEHUS.

OnbITel IO BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHON COJIHU
WJIM caxapa.

OnpITel IO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B,
KUJKOCTEN U TBEPABIX TEIIL.

OmnpenencHue aBICHAS BO3IyXa B OAJUIOHE MIMPHUIIA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTbH  JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS WM OXJIKICHUS.

[IpoBepka rumore3sl JHUHEHMHOW 3aBUCUMOCTH JJIMHBI
CTONOWKA JKUIKOCTH B  TEPMOMETPUUYECKOH TpyOkKe OT
TEeMIIepaTyphl.

HaGmonenvne wu3MeHeHUsT BHYTPEHHEW SHEpPruM Tela B
pe3yJbTaTe Terionepeaayu U padoThl BHEITHUX CHJL.

UccnenoBanue siBlieHUs] TETIOOOMEHA MPU CMEIIMBAHUU
XOJIOAHOU M ropsiuei BOABI.

OrnpeznenieHne KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOI'O BOJOM
pH TEII000MEeHe C HarpeThIM METaUNIMYECKUM IIUIHHIPOM.

Onpenenenne yaenbHOW TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca ucnapeHus.

Ornpezenienre OTHOCUTEIBHOM BIIaKHOCTH BO3/TyXa.

Ornpenenenne yAeIbHON TEIJIOTH TJIaBICHUS JIb/IA.

dusuyeckue SBICHUS B IPUPO/IC: TTOBEPXHOCTHOE HATSHKCHHUE U
KallWUISIPHBIC SIBJICHUS B TMPHUPOJC, KPHCTALIBI B MPHPOJIE,
uznydenue CoJHIIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI;
o0pa3oBaHue POCHI, TyMaHa, HHEsl, CHeTa.

TexHuueckue yCTpOIiCTBA: KaIUJUISIPBI, MIPUMEPBI
UCIIOJIb30BaHUsl KPUCTAIJIOB, KUIKOCTHBIA TEPMOMETp, AATUUK
TEMIEpaTypbl, TEPMOC, CHUCTEMa  OTOIUICHHS  JOMOB,
TUTPOMETPHI, TCUXPOMETp, TMapoBas TypOWHa, JBUTATEIb
BHYTPEHHET0 CrOpaHusl.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHWA




7.1

Onextpuzanus Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

B3aumonelictBue 3apsHKEHHBIX TEI. 3akoH Kynona

7.2 (3aBUCUMOCTh CHWJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TET OT
BEJIMYMHBI 3aPSJIOB ¥ PACCTOSHUS MEXKTY TEIIaMH )
DnekTpuueckoe mojie. Hanpspk€HHOCTh SJEKTPUYECKOTO MOJIs.

7.3 [IpyHnMn  cymepmno3umMM  JJIEKTPUYECKMX  mojed  (Ha
KauyeCTBEHHOM YpPOBHE)

Hocurenu ANEKTPUUECKUX 3apsIoB. DneMeHTapHBIH
7.4 anekTpuueckuit 3apsa. Crpoenuwe aroma. [IpoBogHuKu U
TUDIIEKTPUKH
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTo 3apsiaa
76 DNEKTPUYECKHA TOK. Ycnous CYLIECTBOBAHHS
' ANEKTPUYECKOTO TOKA. VICTOYHMKN OCTOSTHHOTO TOKA

77 JleficTBUSI AJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax

7.8 Onektpuueckas 1emnb. Cuia Toka. IIeKTPUIECKOE HAMPSKEHHE

79 ConpoTuBieHre TMPOBOJHUKA. YJEIbHOE COMPOTUBICHHE
' BEILECTBA

7.10 3akon OMa a1 yyacTKa Lenu

7.11 [TocnenoBarenbHOE U apalieIbHOE COSTUHEHUE MPOBOIHUKOB

712 PaGora u MOUIHOCTH 3NIEKTpUUYECKOro Toka. 3akoH Jlxoyns —

) Jlenna

713 DNEKTPUYECKHE IETH U MOTPEOUTEIIH ICKTPHUSCKON IHEPTHH

' B ObITy. KOopoTKoe 3aMbIkaHue

714 [ToctosiHHble ~ MarHuTHL. ~ B3aumoneicTBHE  MOCTOSHHBIX

' MarHuTOB

715 MarunuTtHoe nosie. MarauTHoe 1moJie 3eMJId U €ro 3HaYeHue s

' JKH3HHU Ha 3emiie

716 Oneir Opcrena. MarHuTHoe 10Jie  3JIEKTPUYECKOIO  TOKa.

' [IpuMeHeHHE PIEKTPOMArHUTOB B TEXHUKE
JleiicTBie MarHUTHOTO TIOJII Ha TMPOBOAHHK C TOKOM.

717 DNeKTpOoJABUTaTeNh  MOCTOSHHOTO  TOKa. lcmonb3oBaHue

’ JNIEKTPOABUTATENe B TEXHMYECKHUX YCTPOMCTBAX W Ha
TPaAHCIIOPTE

718 Oneitel Dapanes. SIBneHue SIEKTPOMArHUTHON HMHIYKIUH.

’ Ipasuiio Jlenna
Onektporereparop. CrnocoObl MOMY4EHHUS]  AICKTPUUYECKOM

7.19 SHEPruH. DJICKTPOCTAHIIMH HA BO30OHOBISIEMBIX HCTOYHHKAX
SHEPrUu

790 [IpakTuyeckue paboOTHI:

OnbITH IO HAOTIOACHUIO DJIEKTPU3ALUHU TET UHAYKIUEH U TpU




7.21

7.22

CONPUKOCHOBEHUH.

HccnenoBanue neicTBUS 3JIEKTPUUECKOTO MOJIsl HAa IPOBOJIHUKHU
U JUDJIEKTPUKHU.

COopka u mpoBepka pabOoThI ANEKTPUUECKON LIEMU MTOCTOSHHOTO
TOKA.

W3mepenue u perynupoBaHUe CUJIbI TOKA.

W3mepenue u perynupoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTM CHUJIBI TOKAa, WAYIIETO 4Yepes
pe3UCTOp, OT CONPOTHUBIIEHUS PE3UCTOpPAa MU HANpPSDKEHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH 3JIEKTPUYECKOTO
CONPOTHUBIICHUS TMPOBOAHUKA OT €ro JJIMHBI, IUIOLIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

[IpoBepka npaBuia CJI0KEHUS HaIpsKEHU N npu
[IOCJIEZIOBATEIbHOM COEJUHEHUH ABYX pe3uctopoB. [IpoBepka
OpaBwia JUisi CWJIbl TOKAa IpU MapajUIeIbHOM COEIUHEHHUU
pesuctopoB. OmnpeneneHue padbOTHI DIEKTPUUECKOTO TOKa,
uaymero  yepe3  pesuctop.  OmpeneneHue  MOILIHOCTH
3JIEKTPUYECKOTO  TOKA,  BBIACISIEMOM  Ha  PE3UCTODE.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HUAYLIErOo 4Yepe3
JaMIIOYKy, OT HamnpsbkeHus Ha Hei. Onpepenenue KIIJ|
HarpeBarend. lcciaenoBaHME MArHUTHOTO — B3aUMOJEHCTBHS
MOCTOSIHHBIX ~ MAarHuToB.  M3ydeHue  MarHUTHOrO  TOJIS
MOCTOSTHHBIX MAarHUTOB NPH UX OOBEAMHEHUU W Pa3ICICHUU.
HccnenoBanue NeNCTBUS 3JIEKTPUYECKOrO0 TOKAa HA MAarHUTHYIO
cTpenky. OIbITbl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI
B3aUMOJICHCTBUS KATYIIKA C TOKOM U MarHuTa OT CUJIbl TOKa U
HalpaBJ€HUsT ToKa B Karymke. V3ydenue nelctBus
MarHuTHOTO I0JIs1 Ha MPOBOAHUK ¢ TOKOM. KoHCcTpynpoBanue u
uzydeHue paborel anekrtponBuratens. Msmepenue  KII
3JIEKTPOJIBUTATENbHON YCTaHOBKU. OMBITHI MO HCCIEI0BAHUIO
ABJICHUS ~ JJIEKTPOMAarHUTHOM  MHAYKUMHU:  HCCIIEJOBaHUE
M3MEHEHUH 3HAYCHHUS U HaNPABJICHUS UHIYKIIMOHHOTO TOKA

Ou3nyeckue SBICHUS B MPUPOJE: SJICKTPUUECKUE SBICHUS B
atMocepe, SJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
noje 3emiH, Iped( IMONIOCOB, POJNb MAarHUTHOTO MOJS JUIs
JKU3HH Ha 3eMJie, MOJISPHOE CUSTHUE

TexHudeckue  yCTpOHCTBAa:  3JIEKTPOCKON,  amIlepMeTp,
BOJIBTMETP, pPEOCTaT, CUETYUK HIIEKTPUUECKOW SHEpruw,
3JIEKTPOOCBETUTEIIbHBIE npubopBl, HarpeBaTrelbHbIe
AIIEKTPOIPUOOPHI (mpumepsl), JJIIEKTPUYECKUE
pelOXpaHUTENH, AJIEKTPOMAarHur, AJIEKTPOJIBUrATEINb
IIOCTOSIHHOT'O TOKa, T€HEPaTop MOCTOSHHOIO TOKA




9 KVIACC

Kox Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszena
MEXAHUWYECKUE SABJIEHUA
21 Mexannueckoe paBuxkeHue. MarepuanbHas Touka. Cucrema
’ oTcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE
2.4 HepaBHoMepHOe mnpsiMonnHelHOe ABMxeHue. CpenHss U
' MI'HOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHUU
8.5 VYckopenue. PaBHOYCKOpEHHOE MPSMOIMHENHOE IBUKEHHE
8.6 CBoboxnoe nagenue. OnbiTel ["anmnes
PaBHOMepHOE nBHKEHME TI0 OKpyxXHOCTH. llepmox wu
8.7 yactora oOpamienus. JIuHeliHas ©  yrioBas  CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [TepBrIii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akoH HetoToHa
8.11 [IpuHIMI cynepno3unuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHus: cujga TPEHUS CKOJBXEHMs, CHUJa TpPEHUs
' MOKOs1, APYTHe BUABI TPEHUS
214 Cuna TsH>KECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpPEHUE
' CBOGOJIHOTO TIaJICHUS
215 JlBuxenune tutaner Bokpyr Connma. IlepBas kocmuyeckas
' ckopocTb. HeBecoMocTh 1 neperpy3ku
8.16 PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEIO
217 PaBHoBecue TBEpHOro TeEna C 3aKPEIUIEHHOM  OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshKkecTn
8.18 Nmnynse Tena. U3menenue nmmnynbca. IMnynbe cuibl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexanundeckasi paboTa U MOITHOCTb
297 PaGora cun Tskectd, ynpyroct, TpeHusi. CBsi3b SHEpPruu u
' paboThI
223 [loreHunanbHas 3HEprus Tejia, MOAHITOrO HaJ MOBEPXHOCTHIO
' 3emiu
8.24 [ToTeHunanpHas 3HEPTUs CKATON HPYKUHbI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPTUU

8.26

8.27

3akoH COXpAaHCHHA MEXaHUYeCKOMN OHCPIUH

[IpakTuueckue padbOTHI:

Omnpenenenue cpeaHed CKOPOCTH CKOJBXEHUs Opycka WM
JBIDKEHUS IIapHKa O HAKJIOHHOW miockocTH. OrmpeneneHue
YCKOpEHHsI Tella IpU PAaBHOYCKOPEHHOM JBIDKEHHH TIO
HAKJIOHHOMW TIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IyTH OT  BPEMEHH  IPH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaualbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIAM MpPU PAaBHOYCKOPEHHOM JBM)KCHUH
0e3 HayaJIbHOW CKOPOCTH IYTH OTHOCSTCS KakK DSl HEYETHBIX
YHCell, TO  COOTBETCTBYIOIIME  TPOMEKYTKH  BpPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CHJIBI
HopMalibHOTO AaBieHus. Omnpexaenenue kod3hduiueHTa TpeHus
CKOJIb)KCHUS. Onpenenenne KECTKOCTH NPYKUHBL.
Onpenenenne paboThl CWJIBI TPEHHUST NPU PABHOMEPHOM
IBIDKEHUH  Tela MO  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Onpenenenne paboTbl CHIIBI YIIPYIOCTH IPHU MOABEME Ipy3a C
UCIIOJIF30BAHUEM HETIOIBH)KHOTO M TIOJIBIYKHOTO OJIOKOB

8.28

8.29

duznyecke SIBICHUS B npupoac: IpUIMBbBI HW  OTJIMBBI,
JABHKCHUC IIJIAHET ConneuHon CHUCTCMbI, pCAKTHUBHOC ABUXXCHUC
JKHMBBIX OpPTraHHU3MOB

Texauyeckue YCTpOﬁCTBaZ CIIUAOMCTP, AATYUMKH IIOJIOKCHHUA,
pacCTosAHuA U YCKOPCHUS, pAKCThI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenbHoe  nBukeHue. OCHOBHBIE — XapaKTEPUCTHKHU

o1 KOJe0aHuii: IEPHOJI, YacTOTa, aMILIUTYIa
9.2 MaremaTnueckuii M NpyKUHHBIA MasTHUKU. [IpeBpaieHue
' SHEPIUu Npu KojaeOaTeIbHOM ABHKEHUH
9.3 3aryxatomme Konebanus. Bernyxnenusie konebanus. Pesonanc
Mexannueckue BoaHbl. CBOMCTBA MEXaHMYECKUX  BOJIH.
9.4 IIpononbHbIe U NONIEpeYHbIE BOJHBI. /[MHA BOJIHBI M CKOPOCTb
' e pacmpocTpaHeHUs. MexaHW4ecKre BOJIHBI B TBEPAOM TeJe,
CEHCMUYECKHE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Wudpa3Byk u yapTpa3ByK
IIpakTuyeckue paboTHI:
Onpenenenue 4acTOThI U epHojia KoineOaHUi MaTeMaTHYECKOTo
9.7 MasiTHUKA.

Omnpenenenyre 4acTOThbl W Iepuoja KoJeOaHWW HPYKUHHOTO
MasiTHHKA




HccnenoBanue 3aBUCHMOCTH neprozaa KoseOaHui
IIOJIBEIIEHHOI0 K HUTH Ipy3a OT JUIMHBI HUTH. VccienoBanue
3aBUCUMOCTH TE€pPHOAA KOJICOAHUH MPYKUHHOTO MasTHHKA OT
Mmacchl rpysa. [IpoBepka He3aBUCHMMOCTH Iepuoja KojeOaHMi
rpy3a, MOJABELUICHHOTO K HHUTH, OT MAacChl Ipy3a U XKECTKOCTH
npyXuHbl. MI3Mepenne yckopeHus CBOOOTHOTO MaieHUs

®duznyeckue SIBICHUS B npupoae: BOCHPUATHE  3BYKOB

9.8 KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKUE BOJIHBI, LyHaMH,
9X0
9.9 TexHuuecKkue yCTpoMCTBa: 3X0JIOT, UCIOJIb30BaHHUE YIbTPa3ByKa
' B OBITY M TEXHHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI
10.1 OJNEeKTPOMarHUTHOE  MoJie.  DJEKTPOMAarHUTHBIE  BOJIHBI.
' CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH
10.2 [IIkaJa 351eKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja ceeta. CKopocTb cBeta. BoiaHOBbIe
' CBOICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWMCTB JJIEKTPOMArHUTHBIX BOJH C IIOMOLIBIO
MOOWIBHOTO TeleoHa
10.5 @usnueckue SBICHUS B TNPHUPOJAE: OHMOIOTHYECKOE JCHCTBHE
' BUMIMOTO, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3TYYCHUI
10.6 TexHuyeckrue yCTpoMcTBa: MCIOJIB30BaHUE 3JIEKTPOMArHUTHBIX
' BOJIH /1151 COTOBOM CBA3U
CBETOBBIE SABJIEHU A

11

11.1
11.2

JIyquaﬁ MOJIedb cBeTa. MICTOUHUKH CBeTa

[IpssmonuHeitHOE pacpocTpaHeHHe CBeTa

11.3

11.4

OTtpaxenue ceta. [Lmockoe 3epkano. 3aK0H OTpaKeHUs CBETa

HpeJIOMJ'IeHI/Ie cBeTa. 3aKoH IpCIIOMJICHHUA CBCTA. ITonnoe
BHYTPCHHCEC OTPAKCHUC CBCTA

11.5
11.6

JInnza. Xop nyden B JIMH3€E

OnTHyeckas cucremMa (bOToarmapaTa, MHUKPOCKOIIa U TCICCKOIIa

11.7

I'maz  kak  onTuyeckas  cucrema.  bimszopykocte U
JAIbHO30PKOCTh

11.8

11.9

Pasnoxxenne Oemoro cBera B cmekTp. Onbitel HproToHa.
CrnoxxeHue CeKTpabHBIX IIBETOB. Jlucnepcus cBeTa

[TpakTuueckue paboOTHI:
HccnepoBanue 3aBUCMMOCTH yIJla OTPaKEHHSI CBETOBOI'O
Jy4a OT yIJia MaJIeHus..
N3yuenne xapakTepUCTUK H300paKeHUsS TMpeaMeTa B
IIJIOCKOM 3€pKalle.




11.10

11.11

HccnenoBanue 3aBUCMMOCTH yIJia TPEIIOMIICHHUS] CBETOBOT'O
Jy4a OT yIjia HaJeHUs Ha TPAHHUIIC «BO3AYX — CTEKIIO».

[TonyueHre u300paKeHUH C MOMOIIBIO COOMparoIei
JIMH3BI.

Onpenenenre GOKYCHOTO PACCTOSIHUS U ONTHYECKOW CHITBI
coOMparoIIeH JIMH3HI.

OMBITHI IO Pa3JI0KEHHUIO OEJIOr0 CBETa B CIICKTP.

OIbBITEL 110 BOCIIpHUATUIO LBCTa MNOPCIMETOB IIpHU HUX
HAOJIIOICHUH Yepe3 BETOBbBIC (PHIIBTPBI

dusnueckue siBieHust B npupoje: 3arMenuss Connma u JIyHsi,
I[BeTa TEJ, ONTHUYECKHE sBICHHS B aTMmochepe (mBeT Heoba,
pedpakius, pagyra, MUPax)

TexHUUYeCKHE YCTPOWCTBA: OYKH, TMEpUCKoI, (HoToarmapar,
OINTHYECKHE CBETOBO/IBI

12

KBAHTOBBIE ABJIEHUA

12.1

12.2

OmnpwiTel Pesepdpopaa u mmanerapHas Mojaens aTtoma. Mojenb
aroma bopa

Hcnyckanne W  morjiomieHue cBera aroMoM. KBaHTHL
Jluneituateie CrIeKTPHI

12.3

12.4

PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITydeHHs

Crpoenue atomHoro siapa. HykiaoHHass MoJiesib aTOMHOTO SIpA.
M30TONEI

12.5

PanuoaktuBHbIe npeBpanieHus. [lepron momypacmnamaa aTOMHBIX
sanep

12.6

12.7

SAnepHble peakiuu. 3aKOHBl COXpaHEHMsI 3apsJOBOIO U
MacCOBOI0 YHCEI

9Hepr1/1;1 CBA3U aTOMHBIX SAOCP. CBs13b MacChHl U OHCPIUH

12.8

12.9

12.10

12.11

12.12

Peakiuu cunresa u nenenus snaep. Mcrounuku sneprun ColtHiia
" 3BE3]

ﬂz[epHaﬂ OHCPI'CTHKA. HeﬁCTBHG PaaruOaKTHBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha
JKHMBBIC OpraHnU3MbI

[IpakTryeckue pabOTHI:

HaOnroieHne CIjIoNIHBIX ¥ IMHEWYAThIX CIICKTPOB U3ITyYCHHUS.
HccnenoBanre TPEKOB: HW3MEPEHHUE OHEPIMU  YACTHUIIBINO
TOpMO3HOMY TTyTH (TI0 hoTOrpadusim).

N3mepenue pagunoakTuBHOTO (hoHA

dusnueckue SIBIICHHS B pUpoe: €CTEeCTBCHHBIH
palMOAKTUBHBIA (OH, KOCMHYCCKHE Jy4H, PaJTHOAKTHBHOE
W3IyYCHUE TPUPOJHBIX MHUHEPAJIOB, JICHCTBHE PAaTUOAKTUBHBIX
U3IyYCHUN Ha OPTaHU3M YeJI0BEKa

TexHudeckue YCTpPOWCTBA: CIIEKTPOCKOI, HWHIMBUIYAJIBbHBIN




NO3UMETp, KaMepa Bunbscona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOGoBaHUSA

IIpoBepsiemble TpeOOBaHUSA K NMPeAMETHBIM pe3y/jbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIQ
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

[Tonnmanue ponu GU3MKK B HAYYHOH KapTUHE MHpPA; cHOpMHPOBAHHOCTH
0a30BBIX TMPEACTABICHUN O 3aKOHOMEpPHOW CBA3M U [O3HABAEMOCTHU
SBIIGHUW  TPUPOJB, O  POJIM  OKCIepuMeHTa B  (usuke, o0
cuctemooOpasyromnie ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HaYK,
TEXHUKA M TEXHOJOTHH, 00 SBOMIOUMU (PU3MUYECKUX 3HAHWHA U WX POJIH B
LIEJIOCTHOM €CTECTBEHHOHAY4YHOW KapTHHE MMPA, O BKJIAJAE POCCUHUCKUX H
3apyOeKHBIX yUEHBIX-QU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE TPOIIECCOB
OKpPY’KaroIllero Mupa, pa3BUTHE TEXHUKHU U TEXHOJIOTHH

3HaHUs O BHJAAX MaTepuH (BELIECTBO U IOJE), O ABMKEHHM KaK crocole
CYyILIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJICKYJSPHONH TEOpPUH CTPOCHUS
BEIECTBA, O (PM3MYECKOH CYIIHOCTH SIBIICHUW TPUPOIBI (MEXaHUYICCKUX,
TEIJIOBBIX, JIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHHUE PA3INYATh SIBICHHS
[0 OINHUCAHUIO UX XapaKTEpHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOEe SIBICHUE; YMEHHE DPacliO3HaBaTh
NPOSIBIICHUE H3YYCHHBIX (DU3MUECKUX SBICHHA B OKPYKAIOIIEM MHpE,
BBIJIETISISL MX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJIaI[GHI/IG OCHOBaMH IIOHSTHHHOTO amnrmapara M CHMBOJHMYCCKOI'O sA3bIKA
(1)I/I3I/IKI/I U HCIOJIb30BAHHUEC HX I PCIICHUA yT-I€6HI)IX 3a1a4; YMCHHUC
XapaKTCpUu30BaATb CBOMCTBa TCI, (bHSI/I‘leCKI/Ie ABJICHUA M IIPOLCCCHI,
HCIIOJIb3Ys Q)YHﬂaMeHTaHBHBIe H SMITUPHUICCKUC 3aKOHBI

YMeHue OmnuchIBaTh M3y4eHHBIC CBOWCTBA TeN M (DU3MYCCKHE SBICHHS,
UCTIONB3YS (PU3NUYECKUE BEITMUUHBI

Bnanenue ocHOBaMU METOZOB HAyYHOI'O MO3HAHUA C YYETOM COOJIOACHUSA
npaBui1 6€30MacHOro Tpyaa: HalmoieH!e (PrU3NYECKUX SBICHUI:

YMEHHME CAMOCTOATEIbHO COOMpATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U3
JAHHOTO Habopa 00OpYAOBaHUS 1O MHCTPYKIIMH, OMUCHIBATH XOJ OTBITA U
3aIMCBIBATH €TO PE3YIbTATHI, (POPMYIUPOBATH BHIBOJIBI,

NPOBEICHUE NPSMBIX W KOCBEHHBIX HM3MEPCHHMH (PU3MUYECKUX BEITMYMH:
YMEHME  IUIAHUPOBAaThb  W3MEPEHMUS, CaMOCTOSITENILHO  cOOMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY I10 HHCTPYKLUHU, BBIUUCIISATH 3HA4YCHHE
BEJIMYMHBI U aHAJIU3UPOBATH MOJIyYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOU
IOTPELIHOCTH PE3YJIbTaTOB H3MEPEHNUI;

IIPOBEJICHHE HECJIOKHBIX AKCIEPUMEHTATbHBIX HCCIIEIOBaHMI;
CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M IPOBOJUTH
WCCJIEIOBAHUE 110 MHCTPYKLUHU, MPEICTABIATh IOJYYCHHBIE 3aBUCHUMOCTH




¢u3nveckux BETMYMH B BUAEC TaOMMI W TpauKOB, YYHUTHIBATH
MOTPELIHOCTH, [€1aTh BBIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHNS

[lonnMaHme XapaKkTEepPHBIX CBOWCTB (hPU3MUYECKHX Mojenel (MarepuanbHas
TOYKa, a0COJTIOTHO TBEPAOE TEIO, MOJEIH CTPOCHHS Ta30B, KUIKOCTCH U
TBEPABIX TeJ, IUIAHETapHAs MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
Apa) U yMEHUE IPUMEHSATH UX JJIs1 00bACHEHHS (PU3NIECKHUX TPOILIECCOB

YMenue oObACHATh PU3NYECKUE MPOLECCH U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTCKCTC CI/ITyaIII/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTEpa, B
HYaCTHOCTH, BBISBIIATD IMPUIUHHO-CJICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C OMOpOW HAa M3yYEHHBIE CBOWCTBAa (PM3UYECKUX SIBJICHUH,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOZEITH

YMenue pemars pacu€THble 3a1a4M (Ha 6a3e 2 — 3 ypaBHEHHIA), UCIIONIb3YS
3aKOHBI M (POPMYIIBI, CBA3BIBAIONINE (PU3MUECKUE BETMYMHBI, B YACTHOCTH,
3alMChIBaTh KPATKOE YCJIOBUE 3aJjaud, BBIABIATH HEIOCTAIOIIME JIaHHBIE,
BBIOMPATh 3aKOHBI W (QOPMYNBI, HEOOXOAMMBIE sl €€ pelICHus,
UCIOJIb30BaTh CIPABOYHBIE JaHHbIE, IPOBOAUTH pacdy€Tbl M OLIEHUBATH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYeHHs (DU3MUECKON BEIMYMHBI; YMEHUE
OTpeAeNiATh Pa3MEpPHOCTh (DU3MUECKON BEIMYMHBI, IOJYYEHHOH mpu
peIIeHUH 3aa4n

YMeHne XxapakTepu30BaTh MPUHIMIIBI JEUCTBUS TEXHUUECKUX YCTPOUCTB, B
TOM 4YHCJIe OBITOBBIX MPUOOPOB, W TPOMBIIUICHHBIX TEXHOJIOTHYECKHX
IPOILIECCOB 10 UX ONMCAHUIO, UCIOJIB3Ysl 3HAHUS O CBOWCTBAX (PM3NYECKUX
SBJICHUH U HEOOXO0MMble (PU3NUECKUE 3aKOHOMEPHOCTH

10

YMeHHne UCTONb30BaTh 3HAHUSA O (U3WYECKHUX SIBICHHUSIX B IOBCEIHEBHOU
KU3HU i1 oOecnieyeHHs O€30MacHOCTH IMpU OOpalleHUH € OBITOBBIMU
npuOopaMd M TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHHUS 3J0pPOBbsl U
COOJIIOJICHHs] HOPM HKOJIOTUYECKOTO0 MOBEICHHMsI B OKpYXarolled cpene;
[OHUMaHUE HEOOXOAUMOCTH TPUMEHEHUs JOCTWXKEHMH (U3MKU U
TEXHOJIOTUH JUIsl pallMOHAIBHOIO MPUPOI0NOIb30BAHUS

11

OneIT mOWCKa, TpeoOpa3oBaHHWsl W MPEICTaBICHHS  WHPOpPMALUU
(Gu3MYEeCKOro  comepXaHus C  HCIOJb30BaHMEM  HMH(OpMalMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTWH; YMEHHE OIIEHUBATh JIOCTOBEPHOCTH
NOJTYYeHHOH WHQPOpPMAlMM HAa OCHOBE HWMCIOUIMXCS 3HAHUH U
JONOJTHUTEIBHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BaTh MPU BBHINOJIHEHHH
y4eOHBIX ~ 3aJaHuil  HAYYHO-TIOMYJSIPHYIO JINTEparypy (U3UYECKOro
COJIepKaHus, CIIPABOYHbIE MaTepHalbl, pecypchl cetn MHTepHeT; BiageHne
0a30BbBIMH HaBBIKAMH TNpeoOpa3zoBaHus WHOOpMAIMHM W3 OIHON 3HAKOBOM
CHCTEMBI B JpPYIylI0; YMEHHE CO37aBaTb COOCTBEHHBIC IHCHMEHHBIE U
YCTHBIE COOOIICHUS HAa OCHOBE HH(OPMAITUH U3 HECKOJIBKUX UCTOYHHKOB




HEPEYEHD 3JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

IIpoBepsieMbIii 3JIeMEHT COAEePKAHUS

Kon
1 MEXAHUWYECKUE SABJIEHUA
L1 Mexanunueckoe nBmwxkenue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
' JIBUKEHUS
PaBHOoMepHOe u HepaBHOMepHOe [BuKeHHE. Cpennsisi ckopocts. Dopmyna Ui
1.2 BblUMCIIEHUS CpeHEl CKOpoCcTH: V = S/t
PaBHOMepHOE PSIMONIHHEWHOE IBH)KEHUE. 3aBUCUMOCTh KOOPIMHATHI T€JIa OT BpEMEHU
B CJIy4ae paBHOMEPHOTO MPSMOJIUHEHHOTO JIBHXKEHUS:
L3 x()=x,+vf
I'padmkm 3aBUCMMOCTH OT BpPEMEHH IS TPOCKIUU CKOPOCTH, IPOCKIIUU
NIepPEeMEIICHHS, ITyTH, KOOPIUHATHI IPH PABHOMEPHOM MPSMOJIUHEHHOM JBUKCHUH
3aBUCMMOCTh KOOpPJIMHATHI Tella OT BPEMEHH B CiIydyae pPaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHUS:
-
S} =Yy, ity =
@opMmymbl U MPOEKIMH MEPEMEIIEHUs, MPOSKIIUU CKOPOCTU U MPOEKIUU YCKOPEHUS
MIPU PaBHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUYKEHUU
£
1.4 Sy () =0y, t+a,—,
U.\'(r) =Upy T -1,
a,(f)=canst,
Uy, =, =2a,.s,
I'padukm 3aBUCUMOCTH OT BpEMEHU IJIsl MPOEKIMH YCKOPEHUS, MPOEKIUN CKOPOCTH,
OPOEKIIMU TEpPEMEIEeHUs], KOOPAUHATHl MPH PABHOYCKOPEHHOM MPSAMOJMHEHHOM
JBUKEHUHT
CBoOognoe mnaaeHue. PopMyibl, ONUCHIBAIOIIMNE CBOOOAHOE TAJCHUE TeIa IO
| | BepTHKam: (IBM>KEHWE Tella BHU3 WM BBEPX OTHOCHTEIIBHO IMOBEPXHOCTU 3EMIIM).
' I'paduky 3aBUCMMOCTH OT BPEMEHHU IS MPOSKIMH YCKOPEHUS, MPOESKIIUN CKOPOCTU U
KOOPJMHATHI MPU CBOOOIHOM MaJICHUHU Tella IO BEPTUKATIU
CxopocTh paBHOMEPHOTO JIBHXKEHHS Tella 10 OKpYXKHOCTH. HampapiieHre ckopocTH.
1.6  ®opmyna myis BBIUYMCICHUS CKOPOCTH Yepe3 paauyC OKPYKHOCTH U TEPHOJ

oOpareHus:




27R
T

LenTpoctpemurenbHoe yckopenue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHUSI.

=

CDOpMYJIa AJI BBIYHUCICHUA YCKOPCHUA:

2
_ U
“=R

CDOpMy.TIa, CBA3bIBarOMIasA NEpuoa U 4aCToTy O6paH_[eHI/I$IZ

V=

N| -

Macca. IInotnocts Bemecta. @opmyia i BBIYUCICHUS IIIOTHOCTH:

m

17 P77
1.8 = Cwuna — BekTopHas ¢puznueckas BenuanHa. CI0KEHUE CHIT
1.9  SBnenue unepuuu. Ilepsoiit 3akon HeroToHa
Bropoii 3akon HeroTona:
110 F=m-a
CoHarnpaBieHHOCTh BEKTOpPa YCKOPEHHUsI TeJla U BEKTOpa CUJIbI, ACHUCTBYIOIIEH Ha TEJIO
BzaumopeiictBue Ten. Tperuit 3akon HproToHa:
F, ,=-F
1.11 21 1-2
Tpenue Mmokost U TpeHHE CKOJbXKeHus. DopMynia JUisl BBIYUCICHUS MOIYJSI CHIIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 wp =}
Jedopmarus tena. Yopyrue u Heynpyrue aedopMaiii. 3aKoH yrpyrou aeopmaruu
(3axon I'yka):
1.13 F=k-Al
1.14  BcemupHoe TsAroTeHue. 3aKOH BCEMUPHOI'O TATOTEHHUS:




1.16

1.18

1.19

FoG. m, -:n:
'L
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
dopmyiia s BBIYUCICHUS CHIIBI TSKECTH BOIM3H oBepxHocTH 3emin: F = mg.
JBuxenue maner Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTs u

Heperpy3Ku

Nmmynbe Tena — BekTopHas pu3nyecKas BeInurHa.

p=mo

HNmnynbe cucremsl Ten. U3MeHenne nmnyinbca. MMITynbe cuiibl

3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEII:
D=myU, +m,0, =const

PeakTuBHOE NBUXKEHUE

Mexanunueckasi pabora. @opmyria s BBIYUCICHUS PaOOThI CUJIIBI:

A=Fscoso

Mexanuueckass MOIITHOCTb:

Kunernueckas u IMOTCHIHUAJIbHAA S9HCPI'U. (DOpMy.TIa JJIA BBIYUCIICHUA KUHETHYCCKOM
OHCPIUm:

)
nmv-
E. = S
TeopeMa o kuHeTHYeCcKOU d3Heprun. Popmyra 1 BHIYUCICHUS TOTCHIMAIBHON
SHEPruy Tela, OJHATOrO
HaJ 3eMIIEH:

E,=mgh

Mexanuueckasa OHCPIUs:
E=E,+E,

3aKOH COXpaHEHHs] MEXaHN4ECKOU sHepruu. Popmyiia s 3aKOHA COXPAHEHUs
MEXaHUYECKOM IHEPTUU B OTCYTCTBUE CWII TpeHUs: £ = const.
[IpeBpanieHne MexaHU4ECKON SHEPTUU IIPU HAIMYUU CUJIbI TPEHUS.

1.20

IIpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Prruar. Moment cuiisl: M - Fl.
VYciioBre paBHOBECHS pbluara:




M +M, +..=0
[ToasrkHbIH 1 HenoaBKHBIN Os1oku. KIT/I mpocThix MexaHU3MOB,

n= Anonesnas
Aaarpaqeaaaa

1.21

JlaBiienue TBEpIOTO TENA.
@opmyia 1 BBIYMCIICHUS TABJICHUS TBEPIOIO Tena:
F
pP==-
JlaBnenue ra3a. ATMocdepHOe JaBleHHE.
I'mapocraTnyeckoe naBilIeHUE BHYTPU KUAKOCTH.
@opMyia 11 BBIYMCIICHHS 1aBJICHHS BHYTPU KUIAKOCTH:

P=pgh+p,

1.22

1.23

3axoH [lackans. I'mapaBnuueckuii npecc

3akoH Apxumena. @opmyiia uisl ONPEAEIICHUs BBITAIKUBAIOLIEH CUIIbL, AEHCTBYIOLIECH
HAa TeJo, MOTPYKEHHOE B KUAKOCTb WM ra3:

Fan =P8V

Ycnosue ninaBanus Tena. [InaBanue CYZAOB 1 BO3AYXOILIABAHUEC

1.24

1.25

Mexannueckne KojeOaHus. AMIUIMTYIA, TIEPUOA M YacToTa KoyieOanwii. Dopmyia,
CBSI3BIBAOINAS YACTOTY U TIEPHO/] KOJIeOAHMIA:

v=it
T

Marematnueckuidi W TPYKUHHBIM — MasTHuUKWA. [lpeBpamieHue dHEpruv  IMpu
K0J1e0aTeIbHOM JABM)KEHUU

1.26

3aryxaroiue konebanus. Beinyx1eHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuueckue BOJHBL [IpoosibHbIC U TTOTIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI B CKOPOCTh
pacrpocTpaHeHUs BOJIHBI:

r=v-T

3Byk. I'poMkocTh U BbIcOTa 3BykKa. OTpa)keHHE 3BYKOBOUW BOJIHBI Ha T'paHHUIIE JIBYX
cpen. udpa3Byk u ynbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3mepenue cpenHeil IIIOTHOCTH BEUIECTBA; apXUMEIOBOM CUJIBL; )KECTKOCTH IPY>KUHBI;
Kod(duUIIMeHTa TPEHUs CKOJIBKEHUS;, pa0OThI CHIIbI TPEHUS, CUJIbl YIIPYTOCTH; CpeIHEH
CKOPOCTH JABW)XEHMsSI Opycka MO HAKJIOHHOW IUIOCKOCTH; YCKOpEeHHsI Opycka mpu
IBUKEHUH 10 HAKJIOHHOM  IUIOCKOCTH; 4YacTOThl M Mepuoja  KoseOaHuil
MaTeMaTHUYECKOTO MasTHUKA; YAaCTOThI U Mepruoa KoieOaHul Mpy>KUHHOTO MasTHUKA;




MOMEHTa CWJIBI, JEHCTBYIONIETO HA pbIYar; pabOThl CHIBI YIPYTOCTH TPU TMOIBEME
rpy3a ¢ MOMOIILIO HEMOABIKHOTO 0JIOKA; paOOThI CHIIBI YIIPYTOCTH MIPH MOIBEME Tpy3a
C TIOMOIIBIO MTOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOM CHJIBI OT 00bEMA MOTPY)KEHHON YacTH Tela
U OT IUIOTHOCTH XHJIKOCTH; HE3aBUCHMMOCTH BBITAIIKMBAIOIICH CHJIBI OT MAacChl Tela;
CUJIBI TPCHHUA CKOJIBXXCHHUA OT CHUJIBI HOPMAJIBHOI'O JABJICHHA W OT poOJa MOBCPXHOCTH,
CHJIBI YIIPYTOCTH, BO3HUKAIOUIEH B MPYXHHE, OT CTENEHH aedopMaluyd MPYKUHBL
YCKOpEHUsI OpyCKa OT yrja HakJOHA HaIPaBJISIONICH; mepruoia (4acToThl) KoeOaHui
HUTAHOI'O MassTHHUKa OT JJIMHBI HUTH; IICpHUOaa KoJIe0aHuit IMPY>XUHHOI'O MasATHUKA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3ABUCUMOCTH TIEpHOIA
KOJICOAHUH HUTSHOTO MasTHHKA OT Macchl rpy3a. [IpoBepka yciOBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupode. MPUMEPbI IBIKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B
JKUBOW U HEKUBOW NPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJAE U TEXHUKE, IPUIINBBI U
OTIUBBI, JBWKeHUE IUIaHET COJIHEYHOW CHUCTEMBI, PEAKTUBHOE [BUKEHUE >KHUBBIX

1.30 OpPraHU3MOB, PblYaru B TEJI€ YeJIOBEKa, BIMSHUE aTMOC(EpHOro JaBICHUS Ha JKUBOM
OpraHu3M, IUIaBaHUE pbIO, BOCIPHUSATHE 3BYKOB JKMBOTHBIMHU, 3EMIIETPSICEHUE,
ceiicMHYecKHe BOJHBI, IIyHaMH, 9X0
Texnuueckue ycmpoucmea: CIAJOMETpP, JAaTYUKH TIOJIOKEHUS, PpACCTOSIHUA U
YCKOpEHUSsl, IMHAMOMETD, MOAMIUITHUKY, PAKEThI, pblyar, MOJIBMKHBIM 1 HETIOABUKHbBII

1.31 | Oyoku, HAKJIOHHAS MJIOCKOCTh, POCTHIE MEXAHU3MBI B OBITY, COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOJOMPOBO/IA, THAPABIMYECKHM Mpecc, MAaHOMETP, OapoMeTp, BEICOTOMED,
MOPIIHEBOW HACOC, APEOMETP, IXO0JIOT, UCIIOJIb30BAHUE YIBTPAa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHbBIC TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUU CTPOCHHS BEIECTBA.

2.1 Mopnenn  TBEpAOro,  KHAKOTO U Ta3000pa3HOrO0  COCTOSIHMI  BEILECTBa.
Kpucrammyeckue u amopHbie Tena

27 JIBukenne dactull BemiecTBa. CBsi3b CKOPOCTU JIBMDKEHHUS YACTHI[ C TEMIEPaTypoil.

' BpoyHnoBckoe nBuxenue, nuddysus

2.3 CmauuBaHME U KaNWUISIPHbIE SBJICHUS

2.4 | TemnnoBoe pacIIMPEHUE U CKATHE

2.5 = TemnoBoe paBHOBECHE

26 Buyrpennss sHeprus. Pabora u Teronepenada Kak cnocoobl U3MEHEHHsI BHYTpEHHEH

' SHEPruu

2.7  Bwugsl Temonepeaaun: TEIIONPOBOAHOCTh, KOHBEKIUS, H3ITyYCHHE
HarpeBanue u oxnaxaenne Ten. KoaumuecTBo TemIoThL. Y IebHas TeI0EMKOCTS!

28 O=cm(t,—t,)
3aKOH COXpaHEeHHsI SHEPTUU B TEIIOBBIX Mpolleccax. Y paBHEHHUE TEIIOBOro OaaHca:

29 0,+0, +..=0

2.10  HUcnapenue u KoHAeHcanus. MI3MeHeHUEe BHYTPEHHEH YHEPTUH B MPOLIECCe HCTIapEHUs




U KoHieHcanuu. Kumnenue sxuakocT. Y IeNbHas TerioTa napoodpasopanus: L = O/m

2.11  BmaxHocTb BO3ayXa
[InaBnenue u kpuctrammzanus. M3MeHeHre BHYTpEHHEW SHEPrUM MpU IUIABJICHUU U
KpUCTAJUIM3alUU. Y JeNIbHAs TEIUIOTA IUIaBICHUS:
2.12
7\.29
m
)13 BuyTpeHHss 3Heprus cropanusi TOIUIMBA. Y AeJIbHAsI TEIUIOTAa CTOPAaHUs TOIUIMBA: ¢ =
. O/m
2.14  Ilpunnumnel paboTsl TermaoBsix Asuratenei. KITJI TrermoBoro aurarens
Ipakxmuueckue pabomul
W3mepenue ynenpbHON TEIUVIOEMKOCTH METAUIMYECKOTO IUJIMHAPA; KOJWYECTBA
TEIUIOTHI, TOJYY€HHOTO BOJON KOMHATHOW TeMmmepaTypbl (PMKCHPOBAHHOH MacChl, B
215 KOTOPYIO OMYIIEH HarpeThlil HUIWHIP; KOJWYECTBA TEIUIOTHI, OTIAHHOTO HArpeThIM
' UUJIUHAPOM, MOCII€ ONYCKAaHUs €r0 B BOJAY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/yXa; YACJIbHOM TEIIOTHI IUIaBJIeHUs Jibjia. MccneqoBanue u3MeHeHUs
TEMIEPaTypbl BOJBI MpPH PA3IUYHBIX YCIOBUSX; SBIEHUS TEIIOOOMEHa MpHU
CMEUIMBAHUM XOJIOJHOM U ropsiueld BOJbI; MPOLECcca UCTIapEHUS
Qusuueckue a61eHuUss 8 npupooe. TOBEPXHOCTHOE HATSHKEHUE M KaWJUIAPHBIC SBJICHUS
2.16 B mpupone, KpuCTaUibl B mIpupoae, uznydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MopcKkue Opu3bl; 00pa3oBaHUe POCHI, TyMaHa, WHes, CHera
Texnuueckue ycmpoticmea: KanwuIApbl, TPUMEPHl HCIOJIb30BaHUS KPUCTAJUIOB,
2.17  XKUAKOCTHBIM TEPMOMETp, JAATUYHUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, TBUTATEIh BHYTPEHHETO CTOPaHUs
3 DJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onektpuszanus Ten. /[Ba BUia 31eKTpUUYECKUX 3apsiaoB
3.2 = BsaumopelicTBue 3apsKeHHbIX Tel. 3akoH Kynona
33 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa
34 OnekTpuueckoe  moje.  Hampsok€HHOCTH — anekTpudeckoro  moss.  [IpuHiun
' CYMEPIIO3UIUH JIEKTPUUECKHUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE)
15 Hocurenn »snekrpuueckux  3apsaoB. JlelicTBHE  3JEKTPUYECKOrO  IOJIA  Ha
' 3JeKTpUYeCcKue 3apsabl. [IpOBOIHUKY U TUANEKTPUKH
[TocTostHuBIN 2niekTpuueckuii Tok. JleWcTBusi anexTpudeckoro Toka. Cuiia Toka.
3.6  Hampspkenue.
I=q/t, U=A/4
37 DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUIECKOE COMTPOTUBIICHHE:
' R =pl/S
3.8 3akon OMa a1is yyacTka anekrpudeckoit uenu: I = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOAHUKOB:
3.9

I,=I,; U=U,+U,. R=R, +R,




Hapa.HJIGJII)HOG COCAMHCHUC ITPOBOAHUKOB PaBHOI'O COIMPOTUBIICHUA:

U=U;I=1,+I;R=2.
- - 2

CMelaHHbIe COCIUHCHUA IMTPOBOAHHUKOB

3.10  Paborta u MOITHOCTH 3JIeKTprudeckoro Toka. A = Ult, P = Ul
3akon Jlxoynsa — Jlenma:
3.11 0=1I 2 Rt
312 OneiT Dpcrena. MaraHuTHoOE moJie MPSIMOTO MPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHOM
' WHIYKIHN
3.13  MaraurHoe 110j€e IIOCTOSHHOr0 MarHuTa. B3anmoneiicTBrue NOCTOSHHBIX MArHUTOB
3.14 | JleiicTBMEe MarHUTHOI'O NOJISl HA IPOBOJIHUK C TOKOM
3.15  Omnsitsl ®apanes. SABieHue anieKTpoMariuTHOW nHAyKuuU. [Ipasuio Jlenna
Ipaxmuueckue pabomol
H3mepeHue 3JIeKTPUUEeCKOro CONMPOTHBIICHUS PE3UCTOPA; MOITHOCTH SJIEKTPUUYECKOTO
TOKa; pabOTHI DJIIEKTPUYECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HAMPSDKEHUS] Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH COIPOTUBIICHUS OT
' JUIMHBI ~ TIPOBOJIHMKA, IUJIOIIAJXA €ro  TOMEPEYHOTO CEUEeHHUs] U  YIETBHOTO
COTPOTHUBIICHUS.
[IpoBepka mpaBuia s DJIEKTPUUYECKOTO HAIPSDHKEHUS TIPH  IOCIEA0BATEIHHOM
COCIMHCHUU TMPOBOJAHUKOB;, TMpaBWia JUIsi CHJIBI DJIEKTPUUECKOrO0 TOKAa IpHU
napajuieIbHOM COCIMHEHUH IMPOBOJHUKOB (PE3UCTOPHI M JIAMITOYKA)
Qusuueckue s61eHUs 6 npupode. DICKTPUUYECKHWE SBJICHHWS B  arMocdepe,
3.17 | 2NEKTPUYECTBO JKUBBIX OPTaHM3MOB, MATHUTHOE TOJIE 3eMIIH, APEH(Q IOITFOCOB, POJIb
MarHUTHOTO TIOJIS JIs )KU3HU Ha 3eMiie, TIOJISIPHOE CUSTHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTaT, CUETUHK
318 QJIEKTPUYCCKOM  DHEPTUH, DJIEKTPOOCBETUTEIBHBIC IMPUOOPHI, HArpeBaTEIbHBIC
' IIEKTPOTIPUOOPEI  (IPUMEPBI), DIEKTPUYCCKHE MPEAOXPAHUTEIN, DIICKTPOMATHUT,
AJIEKTPOJIBUTATEIh TOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19  DnexkrpomaruuTHbie BoHBIL. [lIkana s3eKTpoMarHuTHBIX BOJTH
3.20  JlyueBas moxeinb cBeTa. [IpsmonuHeiiHOe pacipoOCTpaHEHUE CBETa
3.21 = 3akon oTpaxkeHus ceta. [lmockoe 3epkaino
3.22  IIpenomieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETa
3.23 | Jlucnepcus cBeTa
304 Jlunza. Xox myueit B nmuH3e. POKyCcHOE paccTOssHUE JTUH3BL. ONTHYECKas cuia JTUH3bI:
' D=1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTuueckue npudopbl
396 Ipaxmuueckue pabomol

N3mepenue onTuueckod cuibl coOuparoieil JUH3bI; (POKYCHOTO PacCTOSHUS




coOuparomiel JuH3bI (II0 CBOMCTBY paBEHCTBA pPa3MEpPOB IpeaMeTa U HU300pa’keHus,
KOTJ1a IpeIMET PacIioyio’kKeH B IBOMHOM (poKyce), oKazaTelis IpeloMIIEHHUs CTeKIa.
HccnenoBanue cBoiicTBa M300payKeHMsI, MMOJYYEHHOI'O C MOMOILBIO COOMparOLIEii
JMH3Bl; U3MEHEHUs1 (POKYCHOI'O PACCTOSHUS JABYX CIOXKEHHBIX JIMH3; 3aBUCUMOCTH yIja
IPEJIOMIIEHHUS] CBETOBOIO JIyda OT yIJla MaJeHHs Ha TPAHULE «BO3AYX — CTEKIO»

Dusuueckue sA61eHUS 8 npupode.‘ 3aTMCHUA COJIHIIa u .HYHI)I, OBETa TCJI, OIITHYCCKHUC

3.27
aBieHus B atMocepe (1BeT Heba, pedpakius, paayra, MUPaxK)
3.28  Texnuueckue ycmpouicmea. 0O9KH, IIEPUCKOT, (hOToAIapar, ONTHYECKUE CBETOBOIBI
4 KBAHTOBLBLIE SIBJIEHUA
4.1  PaamoakTWBHOCTH. Ab(ha-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u 6era-pacrana
4.2 OnbiTel Pezepdopna no paccesuuto anbda-dactuil. [LnanerapHas Mmoiennb aToma
4.3  CocraB aromMHOro siapa. M3oTtormnsl
4.4  Tlepuon moxypacnazaa aTOMHBIX SIEP
4.5 | Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3aPS0BOTO U MACCOBOT'O YUCEN
Qusuueckue s61eHUsE 8 NPUpooe: SCTECTBCHHBIM PaTUOAKTUBHBIA (POH, KOCMHUYECKUE
4.6  ny4d, paJHOAaKTUBHOE M3IyYCHHE MPHUPOTHBIX MHUHEPAJIOB, JACHCTBUE PAIHMOAKTUBHBIX
M3JIy4CHUI Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIH JO3MMETp, Kamepa

BI/IJ'IBCOHa, sAACpHad SOHCPreTuKka




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Ou3nka: HHXKEHepbl Oyayiero: 7-i kiacc: yriayOJeHHbIN YpOBEHb: YUCOHUK: B
2-x yacTax; 1-e uznanue benara B.B., Boponnosa H.W., JlomauenkoB . A. u ap.;
noxa penakuueit [lanedparueBa FO.A. AxunonepHoe oOmiectBo «M3maTenscTBoO
«IIpocBemenne»

» Ou3uKa: MHXKEHEpbl Oyayiiero: 9-i kiacc: yriyOJeHHbIH YPOBEHb: YUCOHUK: B
2-x yactax; 1-e uznanue benara B.B., Boponnosa H.U., JlomauenkoB U.A. u ap.;
noxa penakuueit [lanedparueBa FO.A. AxunonepHoe oOmiectBo «M3maTenbcTBoO
«IIpocBemenne»

» Ou3nKa: UHXKEHEphl Oyayiero: 8-i Kiacc: yriayOJeHHbIN ypOBEHb: yUeOHUK: B
2-x yacTax; 1-e uznanue benara B.B., Boponnosa H.W., JlomauenkoB . A. u ap.;
non penakuueit [laneOparueBa FO.A. AxuuonepHoe obmiectBo «M3aaTenbeTBoO
«IIpocBemieHue»

» dusuka: 7-if k1acc: 6a30BbIN YpPOBEHb: YUEOHUK; 3-€ U3AaHue, epepadoTaHHOe
[leppimkna .M., UBanoB A.W. AxumonepHoe oOmiectBo «M3aaTenbeTBo
«IIpocBemenue»

» Gusuka: 8-i kiacc: 0a30BbIN YPOBEHB: YUEOHUK; 3-€ U3IaHue, nepepaboTaHHOE
[leppiikna MI.M., UBanoB A.W. AxumonepHoe obuiectBo «M3aaTenbeTBo
«IIpocBemenune»

» Gusuka: 9-i kiacc: 0a30BbIN YPOBEHB: YUEOHUK; 3-€ U3IaHue, nepepaboTaHHOE
[leppiikua MU.M., I'ythuk E.M., UBanoB A.M. u np. AKunoHEepHOE OOIIECTBO
«M3marensctBo «IIpocBemenue

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

dusnka : WHXKEHEpHl Oyaymiero : 7—9 knacchl : yriIyOJEHHBIA ypOBEHB :
METOIMYECKOE IMOocoOHe K Y4eOHO-METOAMYECKOMY KOMIUIeKTy «®Dusuka.
Wnxenepsl Oyaymero» / B. B. benara, H. . Boponuosa, 1. A. JlomaueHKOB,
FO. A. IlaneoparueB ; mnoa pen. 0. A. IlaneGparmeBa. — MockBa
[Ipocsemenne, 2024.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru
https://resh.edu.ru/

https://edu.ismart.org/






