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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMkKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUW M TPEOOBAaHUU K pe3yJibTaTaM OCBOCHHS Ha
yriyOonéHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl, MPECTaBIECHHBIX
B ®I'OC OO0, a Takxke ¢ yuétoM (penepanbHOl paboueid mporpaMMbl BOCITUTAHUS
u KoHueniuu npenogaBanus yueOHoro npeamera « Dusukay.

Copepxanne mnporpamMmbl 1Mo (U3MKE HANPABIEHO Ha YJIOBIETBOPEHUE
HOBBIIIEHHBIX 3alpOCOB O0yYaromMXCs, CTpeMsIIMXci K Oonee riaybokomy
OCBOCHHIO (DU3MYECKUX 3HAHWW, W Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYUYHOU
rpaMOTHOCTH oOydawmomuxcia. B nporpamme mno (u3uke  y4UTHIBAIOTCSA
BO3MOXHOCTH y4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOI'0 00111eT0 00pa30BaHus.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), npejjaraeT IpUMEpPHYIO MOCIE0BATEIbHOCTD
U3YUYEHUS] T€M, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOITNXCS.

[Iporpamma mno ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHHs METOJUYECKOU
MOMOILM YYUTENIO B CO3/IaHNU paboYeil MporpaMMbl IO YYEOHOMY IIPEIMETY .

dusnka SABIAETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUYHBIX YYeOHBIX
IPEIMETOB, IMOCKOJBbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (U3UYECKOU
reorpaguei, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
pEeNOoCTaBIseT HaumOoJee SCHble O00pa3lbl NPUMEHEHHS HAyYHOIO METoJa
MO3HAaHMsI, TO €CTh CII0C00A MOJIy4YEeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTOo OOpa3oBaHUS B CTPYKType 0oOIIero
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOH TPaMOTHOCTHU U
UHTEpEca K HayKe y 00yJaroluxcsl.

N3ydyenne ¢usuku Ha YyrayOJIEHHOM YypOBHE IMPEAINONAracT YyBEPEHHOE
BJIJICHUE CIEeAYIOIIUMU KOMIETEHTHOCTSIMH, XapaKkTepUu3yIUMH
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

HAy4YHO OOBSICHSTH SIBJICHUSI;

OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'0 UCCIIEIOBaHUS;

WHTEPIPETUPOBATh JIAHHBIE M HUCIOJIb30BaTh HAyYHBIE JOKa3aTEIbCTBA JJIS
MOJIYYEHHUS BBIBOJIOB.

Henu wuzydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenoaaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3zanusx Poccuiickoir @eaepauuu, peaTn3yrOMIMX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelICHUEM
Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzydyenus: Gpu3NKu Ha yriiyOlIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECa W CTPEeMJICHUS OOYyYaronIuXcsi K HAYYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUC
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

dbopMHUpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3ydeHHs] OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHupoBaHUE yMEHUW NTPUMEHATh (U3MUYECKUE 3HAHUS U Hay4yHBIE
JI0KA3aTeNIbCTBA ISl OOBICHEHUS OKPY KAIOIINX SBIICHHIA,

dbopMHupOBaHWE TIPEACTABICHUA O pONMM (PU3WKU M7 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeccoHanbHON  JEesATEeNBHOCTH, CBSI3aHHOW C (DU3UKOM, MOATOTOBKAa K
TanbHEHIIIeMy 00yUSHHUIO B 3TOM HalpaBJICHHH,

dbopMHUpOBaHWE TOTOBHOCTH K JallbHCUIIEMY W3y4YCHHIO (U3NKU Ha
yrayOon€HHOM YpOBHE B paMKax COOTBETCTBYIONUX TMpoduieir oOydeHus Ha
YpOBHE CpeAHero oouiero oopa3oBaHus.

JlocTiwkeHrne 3THX Iejiel MmporpaMMbl MO ()U3UKE Ha YPOBHE OCHOBHOTO
o0111ero oOpazoBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a/1a4:

npUOOpETeHNE 3HAHUK O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHX,
TETJIOBBIX, JIEKTPOMArHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHNEe YMEHHUIM aHATM3UPOBATh U OOBICHIATH (U3HUECKHUE SIBJICHUS HA
OCHOBE M3yYCHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KaYECTBEHHBIX 3a71a4, TPEOYIOIHNX
CO37aHUSl W WCIONB30BaHUS (PU3MUECKUX MOJIENeH, BKIIOYas TBOPYECKUE U
MPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pPa3BUTHE HCCIIEOBATEIbCKUX YMEHMI: HAOIIONATh SIBICHUS W U3MEPATH
(Gbu3HYeCKUe BEIMYMHBI, BBIIBUTATh THIIOTE3bl U TPE/jIaratb SKCIIEPUMEHTAIbHEIC
CIOCOOBI UX TPOBEPKH, TUTAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTATBHBIC
WCCJIeIOBAHMUSI, AaHATTU3UPOBATH MOJIYYCHHBIC TAHHBIC U JIEJaTh BBIBOIBI;

OCBOCHHE NpUEMOB paboThl ¢ WHOpMaluel (HU3UIECKOTO COAEpKAHUS,
BKJIFOYasi MH(POPMAIIHIO O COBPEMEHHBIX JOCTHIKEHUAX (PU3UKH, HHTEPIPETALHS U
KPUTHYIECKOE OIICHUBaHUE MHPOPMAIIHIH;

3HAKOMCTBO €O chepamu mpodeCcCHOHATBHONU NEITeIbHOCTH, CBSI3aHHBIMU C
(Gbu3NKON, WU COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHMIKEHUSIX
(bu3HUecKoi HayKH.



Ha wusyuenue ¢usukn (yriayOnéHHBIM YpPOBEHb) Ha YPOBHE OCHOBHOIO
obmiero obpazoBanusi oTBoauTcs 340 wacoB: B 7 kijacce — 102 ygaca (3 vaca B
Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 136 yvacos (4
yaca B HEJIEIIIO).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

dusnka — Hayka O npupoje. SBieHUS TPUPOJIBI (JIEMEHTHI COJIEpIKaAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBA3M). DuU3NUeCKUEe SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuyuHBL. PasmepHocTh. Enunuibl (U3NUECKUX BEIWYUH.
WU3mepenue Quanyeckux BeaUUMH. OTaoHbl. Pusuueckue npubopsl. llena
nenenusd. [lorpemnocts usmepenuit. [lpaBuna Oe3onmacHoro Tpyjaa mpu padoTe ¢
nabopaTopHbIM o0OOpynoBaHuEM. MexayHaponHas cuctema eauHuIl. llepeBon
BHECUCTEMHBIX €AMHUI B euHUIBI CH.

Kak ¢usuka u japyrue eCTeCTBEHHbIE HAyKW M3y4aloT TPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ] TO3HaHMS: HAOIIOJCHUE, TMOCTAaHOBKAa HAYYHOIO
BOIIPOCA, BBIIBIDKCHHUE THIOTE3, SKCIIEPUMEHT TI0 TTPOBEPKE TUTIOTE3, OOBICHEHNE
HaOmoaemoro sieieHus. Onucanue GU3NUeCKUX SBJICHUH C TTIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

Mexanuueckre, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUA.

duznueckre NpUOOpPHI U MpPoleAypa MPSIMbIX HU3MEPEHUN aHAJIOTOBBIM H
U (POBBIM PUOOPOM.

Jlabopamopnuie pabomul u onvimol.

OnpenesneHue HEeHbl JeIEHUS MKaIbl U3MEPUTEILHOTO MpUoopa.

N3smepenne paccTosHui.

N3mepenwne miomanu u o6béMa. MeTon majaeTku.

N3MepeHue BpemeHu.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX Tel. MeTon psiaoB.

[IpoBeneHne wuccinemoBaHud MO MOPOBEPKE TUINOTE3BI: AATBHOCTH MOJETA
[IapuKa, MmyneHHOT0 TOPU30HTAIBHO, TEM OOJIBbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3sMepbl U mMacchbl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenne dacTtul BemlecTBa. CBSI3b CKOPOCTH JABUKEHUSI YACTHUI[ C
temrneparypoii. bpoyHoBckoe npwxkenue. Juddys3usa. BzaumopeiicTBue yacTil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEUIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPJIBIX
(kpucTamndeckux) Tela. B3auMocBsi3b MEXKIy CBOWCTBAMU BEHIECTB B Pa3HBIX



AI'pCraTHBIX COCTOAHHAX M UX dTOMHO-MOJICKYJIIPHBIM CTPOCHHCM. OcobeHHOCTH
dAI'pCraTHLIX COCTOSIHUU BOJBI.

Jemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHHUS.

Habmonenune nuddysun.

HaGnronenue siBineHuil, 00bSICHIIONUXCS MPUTSIKEHUEM WM OTTAJIKUBAHUEM
YaCTUI] BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

OreHka mraMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHneM (GoTorpadumii).

OnbITH 110 HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TPUTSHKCHUS.

Pa3nen 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe nBwxkeHue. I[lyte m  mnepemenienue. PaBHOMepHOE U
HEpaBHOMEpHOE nBIKeHHEe. CBOOOAHOE TaJCHHE KaK MPUMEpP HEPaBHOMEPHOTO
nBkeHust tes. CkopocTb. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM JBUKECHHH.
Pacuér nytu 1 BpeMEeHU JBUKCHUA.

['paduku 3aBUCMMOCTENM BEIWYMH, OMUCHIBAIOMIMX JABWXkeHue. OOmue
MOHATUS 00 OTHOCHTENBHOCTH JABMXKeHUS. CIOXKEHHE CKOPOCTEH Ui Tel,
JBIKYILIUXCS MapajuiesibHO.

SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3amMoaeicTBHe Tesl KaKk NpUYMHA
U3MEHEHHUS] CKOPOCTH [BIKEHHsA Tel. Macca Kak Mepa WHEpPTHOCTH Tella B
NOCTyNaTreabHOM JBWXeHuW. [lmotHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eAuHuLEe o00béma BemecTtBa. CMECM M CIUIABBL
[ToBepxHOCTHAs M JTUHEWHAS IUNIOTHOCTD.

Cuita Kak xapakTepucThkKa B3auMoAeucTBHs Tesl. Cuila ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO AMHAMOMETpA. SIBJIEHUE TATOTEHUS M CHUJia
TskecTH. CHila TSDKECTH Ha IpYyrux manerax. Bec tena. HeecomocTs. Crioxenune
CUJI, HAPABJIEHHBIX O OJIHOW TpsiMod. PaBHoneicTBytomas cuil. Cuiia TpeHwusl.

TpeHue CKONbXKEHUS W TPEHHE IOKOs, BSI3KOE€ TpeHue. TpeHue B Npupoae u
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOro ABMXKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
Habmronenue siBeHUs] HHEPIUU.

Habnronenue usmMeHeHust CKOpOCTH MPU B3aUMOJICHCTBUM TEJ.
CpaBHeHUE Macc 10 B3aUMOJACHCTBUIO TEI.

CrnoxxeHue CuJl, HAalPABJICHHBIX 10 OJHOU MPSIMOIA.
Jlabopamopnuie pabomul u onvimol.



Ornpenenenre CKOPOCTH PaBHOMEPHOIO JBMXKEHHS (IIapuKa B >KUIKOCTH,
MOJIEIU AJIEKTPUUECKOT0 aBTOMOOWIIS M TaK J1ajee).

OnpeneneHue cpelHeld CKOPOCTH CKOJNBXKEHHS Opycka WM IapuKa I10
HAKJIOHHOU IIJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOIO TENA.

OnbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsikeHus (nedopmaiun)
NPY>KUHBI OT MPUIIOKEHHOMW CHIIBI.

OnbIThI, NEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
CWJIBI JJaBJIEHUS U XapaKTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKHAKOCTEN M ra3oB.

Hasnenue. Cuna nasneHusi. CniocoObl yMEHBIICHUS U YBEJIUYEHUS TABJICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJIEHHS ra3za OT O00bEMAa W TEeMIEPATYPHI.
[lepenaua naBneHust TBEPABIMU TEJIAMU, KUAKOCTSIMU U razamu. 3akoH [lackass.
[THeBMaTHUeCKHE MAIIKHBI.

3aBUCUMOCTh  JIaBJICHUSI  JKUJKOCTH  OT  DUIYyOMHBI  TOTPYKEHUS.
I'uppocratnueckuit  mapagokc. CooOmaromuecss cocynbl. [uapaBnuyeckue
MexaHU3Mbl. Vcronb30BaHuEe BBICOKMX JIaBJICHUI B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiCTBO BOIONPOBOIA.

AtMocdepa 3emmm u atmocdepHoe naBieHue. [IpuduHBI CyIIeCTBOBAHUS
BO3yIIHONH 00onouku 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Ipubops! 17151 n3MepeHus: aTMOc(HEepHOro IaBJICHHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumMenoBa) cuia. 3aKkoH ApxuMesia. Y clIoBHE€ BOSHUKHOBEHUS BBITAIKUBAIOLIEH
(apxumenoBoii) cuibl, moarekanue. [lnaBanue ten. BozayxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIEPATYPBHI.

[lepenaua naBineHuUst )KUAKOCTHIO U Ta30M.

Coobmatomuecst Cocyabl.

['mppaBnuueckui npecc.

[IposiBneHue necTBUA aTMOCHEPHOTO JaBICHUS.

Cudomn.

3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHOU B KUIAKOCTh
YacTH TeJa U IIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHCHHOM JKUJIKOCTH.

VYcnoBre maBaHus TEJ: IUIABAaHUE WIM NOTPYKEHUE TENI B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnuie pabomul u onvimol.



WccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00BbEMa MOTPYKEHHOW B
XKUJKOCTh YaCTH TEJA.

Onpenenenne BBITATIKUBAIONICH CUIIbI, IEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKHBAIOIIECH CHJIBI, JICHCTBYIOIIECH HA TEJIO B
XKUJKOCTH, OT Macchl TeNa.

OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  BBITAIKHABAIOMIEH  CHUJIBI,
JNENUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KoncrpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEIACICHUE
€€ rpy30n0AbEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas padoTa JjIsl CUJI, HaMPABJICHHBIX BIOJIb JIMHUU MTEPEMEILICHHUS.
MoniHoCTb.

[IpocThie MexaHWU3MBI: pbIYAr, BOPOT, OJIOK, TIOJMCIACT, HAKJIOHHAs
IJIOCKOCTh, HOXKHUYHBIA MeXaHn3M. MoMeHT cuibl. PaBHOBecue prruara. [IpaBuio
MomeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHsS pbluara K OJOKy. «30J0TOe
npasmwio» Mexanuku. KIIJ[ mpocTeix MexanuzMoB. [IpocTeie MexaHu3MbI B OBITY,
TEXHHKE, )KUBBIX OpraHU3Max.

Mexannueckass dHeprus. KuHernueckas W TNOTEHUHAbHAS HDHEPTHS.
[IpeBpalnieHre 0JHOrO BUIa MEXAHUUYECKON SHEPTUM B APYTroi. 3aKOH COXPAHEHUS
Y TIPEBPALIEHUS SHEPTUU B MEXAHHKE.

Jemoncmpayuu.

[Iprmepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanue ycioBUM paBHOBECUS pblyara.

Nsmepenne KII/[ HakIOHHON INTOCKOCTH.

N3yuenune mpaBuia peraara AJis MOABUKHOTO ¥ HETIOIBUYKHOTO OJIOKOB.

Onpenenenne KII/ moaBHKHOTO U HETIOABMKHOTO OJIOKA.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH IPHU MOABEME TPY30B MPU MOMOLIU
MMOABMKHOTO OJIOKA.

N3ydenue 3aKkoHa COXpaHEHUS MEXaHUYECKON YJHEPTHH.

8 KUIACC

Pa3nen 6. TenioBble siBJICHUS.

OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KMHETUUECKOW TEOPUU  CTPOCHUS
BemecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAKOLINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Mopenu TBEPAOTO, SKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucramnuueckue u amopdubie Tena. ['padeH — HOBBI MaTepuan ajisi HOBBIX
TEXHOJIOTUHA. TEXHOJIOTUM TMOJYyYEeHHUS HUCKYCCTBEHHBIX anmaszoB. OObsiCHEHUE
CBOWCTB ra30B, )KUJIKOCTEW M TBEPHABIX TEJI HA OCHOBE IMOJIOKECHUN MOJIEKYJISIPHO-
KUHETHYECKOW Teopuu. [I0OBEpXHOCTHOE HATSKEHUE, CMAaUMBAHUE, KAlWJLUIPHBIC
ABJEHUSA. TemIoBOE pacHIMpPeHUE W C)KaThe. 3aBUCUMOCTh [IaBJICHUSI raza oOT
00bEMa, TeMIiepaTyphl.

Temnepatypa. CBsi3p TeMmepaTypbl CO CpPEIHEN KUHETUUYECKOM HSHEprueu
TEIUIOBOTO JIBUKEHHUS YacCTHUILl. TeMIIepaTypHbI€ IIKAJIbI.

Buayrtpennsis  sHeprus. CnocoObl W3MEHEHUST BHYTPEHHEH DHEpruu:
Terionepeaaya u COBEpUICHUE paboTHI. Buasi TeIUIoNnepeaayu:
TETUIONPOBOIHOCTh, KOHBEKIMS, U3ydeHUue. Buapl Teronepenaun B mpupoae u
TexHuke. HeoOpaTuMoCTh TEIMIOBBIX MPOIECCOB.

KonudecTBo TemioTel. YenpHas TEMIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TersI0Boe paBHOBecue. 3akoH HrioToHa-PuxmaHna. YpaBHEeHHE TEIUIOBOTO OaaHca.

[InaBieHre U OTBEPAECBAHUE KPUCTAJUIMYECKHUX BEIIECTB. Y AE€JbHAS TEILIOTA
naBnenus. [lapooOpazoBanue u koHaencanus. Mcnapenue. Kunenue. Y aenbHas
TErIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEpPATyphl  KWIMICHHUS  OT
atMocdepHoro maBieHUs. HachlllieHHBI W HEHACHIEHHBIN mmap. BiaxkHOCTH
BO3/1yXa.

DHeprus TOINIUBA. Y IeJIbHAsk TEIIOTa CTOPAHUSL.

[Ipunuunel padotel TemnoBbix nsurateneil. KIIJ[ TemmoBoro asurarens.
TerioBele OBUTATENM M 3alATA OKpPYXKarollen cpenpl. TemnoBble IMOTEpU B
TEIUIOCETSX.

3aKOH COXpaHEHHUS W NPEBPAIICHUS PHEPTHMM B MEXAHUYECKUX U TEIJIOBBIX
nporeccax.

Jemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Habmonenune nuddysun.

HaGnronenue siBIeHUN MOBEPXHOCTHOTO HATSKEHUS, CMadyUBaHUsA U
KaNWJUISIPHBIX SIBJICHUM.

Habnronenue TenioBoro pacuiupeHus Ted.

WN3menenne maBieHuWs ra3a mnpu W3MEHEHUHM OOBEMA W HATPEBAHUM WIIU
OXJIaXKJICHUH.

[IpaBuna usmMepeHus TEMIEPATYPHI.

Bunsl Teronepenayu.

OxJtakaeHue npyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepIiieHUN padOThl BHEITHUMU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.



HaGnronenue xumnenus.

HaGnronenue noctosiHCTBa TeMIepaTypbl IPH TUIABJICHUU.

Mojenu TeIIoOBBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

OMnBITHI 10 OOHAPYIKEHUIO IEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WIIM caxapa.

N3mepenne TemnepaTtypbl MNpU TMOMOIIM KUIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATypHI.

OnbITel MO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUJKOCTEH H
TBEPIBIX TEIL.

Omnpenenenre qaBjaeHUs BO3yXa B Oa/IOHE HIMPHUIIA.

HccnenoBanre 3aBUCMMOCTH JIaBJICHUS BO3JyXa OT €ro oo0béMa u
TEMIIEPaTypHI.

IIpoBepka rUMOTE3bl TUHEHHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >KMIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHMsT BHYTpPEHHEH DSHEpruu Tejla B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

WccnenoBanme sBIEHUS TEIIOOOMEHA TPU CMEIIUBAHUM XOJOMHOW U
ropstuer BOJIBL.

Omnpenenenre KOJUYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPHU TEII00OMEHE
C HAarpeThIM METAJTIMYECKUM ITUITUH]IPOM.

Omnpenenenre MOIIHOCTHU TEIJIOBBIX NOTEPh (3akoH HproToHa-Puxmana).

Onpenenenue yAaenbHON TEMIOEMKOCTH BEIIECTRA.

HccnenoBanue mponecca UCIapeHusl.

OnpeneneHrne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yaeabHOW TEMIOTHI IIABICHUS JIbIA.

Paznen 7. JiaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzauus Teil. J[Ba poaa sneKkTpuueckux 3apsiaoB. BzaumopeiicTBue
3apspKeHHBIX Tell. 3akoH KyioHa.

OnekTpudeckoe mnoje. Hanpssk€HHOCTH 3iekTpudeckoro noiist. IlpuHnun
CYyNEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snektpuyuecknx 3apsiaoB. DJIEMEHTAPHBIA DJIEKTPUYECKAN 3apsll.
Crpoenue aroma. I[IpoBOAHMKH, HAMAJIEKTPUKH M TMOJYNPOBOJHUKHU. 3aKOH
COXpaHEHMS ANEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUSA CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
HNctounuku mocTOssHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DNEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Dnektpuueckas memnb. Cua Toka. DJIEKTPUUECKOE HaMpsHKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSIHHOTO TOKa. CONpPOTUBIIEHUE MPOBOAHUKA. Y IETbHOE



COnpoTHUBJIEHUE BemecTBa. 3akoH Oma Ji1s yyactka nenu. [locnenoBarenbHoe u
napajielIbHOe coeAMHEHNE TPOBOAHUKOB. D/IC B leNM MOCTOSHHOTO TOKA. 3aKOH
Oma mna nonnod nenu. IlpaBuia Kupxroda. Pacu€r mpocThIX 37I€KTpUYECKHX
uenei. HenmnHenHbIE SJIEMEHTHL.

Pabora u MOIIHOCTH JJIEKTpUYECKOro ToKa. 3akoH JDxoyns-Jlenna.
DNeKTpUYEeCKUe 1Eenu U MoTpeOUTenu dMeKTpuIeckor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHble  MarHuThl.  B3aumopeiicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosne. MarHuTHoe 1ojie 3eMIId U €ro 3Ha4eHue AJIs )KU3HU Ha 3emuie.
OnbiT Opcrena. MarHutHoe TMoJ€ 3JIEKTpudYeckoro Ttoka. OnbeiT  Amrepa.
[IpruMeHeHUE BIEKTPOMAarHUTOB B TEXHHUKE. JIeiCTBME MAarHUTHOIO IMOJs Ha
NpOBOJHUK ¢ TOoKOoM. Cuna Awmmepa U oOmnpelaeineHue e€ HampaBJICHUS.
OJIEKTPOJBUTATENb ITOCTOSSHHOIO TOKAa. lCronmbp30BaHWE >SIIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

OnbiTel @apanes. SBneHne 3MeKTpoMarHuTHOW UHAYKIuU. [TpaBuio Jlenna.
DIIEKTPOreHEepaTop. CrnocoObl MOJTyYEHHUS ANEKTPUYECKOM SHEPIUHu.
DJIEKTPOCTAHIIMM HA BO300HOBISEMBIX HCTOYHMKAX HHEPTUH. DKOJOTUUECKHUE
POOIEMBI SHEPTETUKH. TOTIITMBHBIC 3JIEMEHTHI M 3JIEKTPOMOOHIIH.

Hemoncmpayuu.

DIIeKTpU3aLMs TEN.

JIBa poJia 3JIEKTPUUYECKUX 3apsiJI0B U B3aUMOJICUCTBHUE 3aPSKEHHBIX TEIL.

Y CTpONCTBO U AENUCTBUE IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAs] MHAYKIIUS.

3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPsJIOB.

MopaenupoBaHue CHUJIOBBIX JIMHUM DJIEKTPUYECKOTO TMOJS C I[OMOULIBIO
OyMaKHBIX CYJITAHOB.

[TpoBOIHUKY U TUDIICKTPUKH.

HcTouHMKM OCTOSSHHOTO TOKA.

JIeCTBHS ANEKTPUIECKOTO TOKA.

DIIEKTPUYECKUN TOK B KUIKOCTH.

["a30BbI pa3psia.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3mepenune 3eKTpuuecKoro HanpsKeHUsT BOJIbTMETPOM.

Peocrtar u Mara3uH cOnpoTHUBIICHU.

B3auMopelicTBrE MOCTOSSHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXKHOCTH Pa3ICICHUS MTOJTIOCOB MarHuTa.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

OnbIT Dpcrena.

MarHuTtHoe€ noje Toka. DJIEKTPOMarHur.



JlercTBME MarHUTHOIO TIOJI HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

Onbitel Dapapes.

DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnpITel 1O HAONIOJEHUIO AJICKTPU3AIMKA TEJ TPU CONPUKOCHOBEHUU H
VHAYKIUEH.

Uccnenoanne ACMCTBUS DJIEKTPUYECKOTO TMOJs HAa MNPOBOJHUKU U
JUAJIEKTPUKHU.

COopka 1 UCTIBITAHHUE DIECKTPUIECKOM IIETTH MOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIpPsDKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh DJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €0 JIJIMHBI, IUIOIIAM MTONEPEYHOr0 CEYEHUs U MaTepHaa.

Ornpenenenue yAaenbHOTO CONPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSXKEHUW TMPU  TOCIEI0BATEIBHOM
COCMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia sl CUJIBI TOKA NpPU MAPAJICTBHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenne 3/IC 1 BHYTPEHHETO COIPOTUBIIEHUSI UCTOYHUKA TOKA.

[IpoBepka npasun Kupxroda.

[IpoBepka BbInOJIHEHUS 3aKOHA OMa 1715 MOJTHOM 1IeMH.

N3ydenune BONbTAMIIEPHBIX XapAKTEPUCTUK HEIMHEHUHBIX JIEMEHTOB (J1aMIIbl
HaKaJIMBaHUSI WIH MOJTyITPOBOJIHUKOBOIO JIUOJA).

Onpenenenre padOThI IJECKTPUUECKOTO TOKA, UYIIETO YePe3 PE3UCTOP.

Onpenenenre MOIUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpeBarens.

UccnenoBanre MarHuTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yueHnrne MarHuTHOTO TOJISE TIOCTOSIHHBIX MAarHUTOB MPU UX O0BEAMHEHUH U
pa3aeiacHuM.

HccnenoBanne nelcTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI B3aUMOICUCTBUS KaTYIIKH C
TOKOM W MarHuta OT CHJIbl M HampaBJ€HUsS TOKAa B KAaTyIIKe W OT HAJIUYUA
(OTCYTCTBHS) CEpACUHUKA B KATYIIIKE.

N3ydenue neiicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue padoThl 3J1€KTPOIBUTATEIIS.

Nsmepenne KII/] anexrpoaBuraTeabHON yCTaHOBKH.

OnpITBl 1O  HWCCIACAOBAHHUIO  SIBJICHHS  DJICKTPOMAarHUTHOW  WHAYKIUH:
UCCJIC/IOBAaHNE N3MCHCHUN 3HAYCHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexanudeckoe JaBwKeHue. MarepuanpHas Touyka. CrocoObl OmucaHus
MEXaHUYECKOTO JBW)XCHUS: TaOIWYHBIN, rpaguueckuit, aHanutudeckuii. Cucrema
otcu€ra. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHKCHUSI.

BekTopHbie BEMYUHBI, ONEpAIMU C BEKTOpAMU, IPOCKIIMU BeKTOpa. Paauyc-
BEKTOpP MAaTEpHAIbHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
IPSMOJIMHEWHOE  JBHM)KEHHE. HepaBHOMEpHOE MNPSIMOIMHEWNHOE  JIBUKEHHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh Teja IPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOYCKOPEHHOE MNPSIMOJIMHEMHOE JIBMKEHUE. Y CKOpPEHHUE
cB0OOHOTrO nageHus. OnbITel ['anues.

I'paduaeckas mHTEpHpeTannsi YCKOPEHUs, CKOPOCTH, MPONJACHHOTO MYyTH U
IIEpEMELIEHHUS IS IPSMOJIMHEMHOTO JBUXKEHUS.

JIBuKeHue Tena, OpoIeHHOTO MO/l YTIIOM K TOPU30HTY.

JIBrkeHue 110 OKpYKHOCTHU. JIMHENHAs CKOPOCTh, YIIIOBAsi CKOPOCTh, MIEPUOT
Y 4acTOTa 0OpallleHus MpyU paBHOMEPHOM JBHKEHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPU IBUKECHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAS CHJIA.

[Tepseiit 3axkoH HeroroHa. Bropoy 3akoH Herorona. Tperunii 3akoH Herotona.
[IprHIMD CynepnO3ULIANA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIBbXKEHHUSI, CHUla
TPEHUS TIOKOsI, Ipyrue Bubl Tpenus. KoadduimeHT tpenus.

JIBU>KEHME TEJN MO OKPYKHOCTHU MOJ IEUCTBUEM HECKOIBKHUX CHIL.

3akoH bepnymnum m noawbéMHas cuna Kpbuida. COBpEMEHHBIE JIETATEIIbHBIC
anmaparbl, CyJa Ha TOABOJHBIX KpbUIbSIX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISAX. J[BIDKEHHE 1MOe3/1a Ha MAarHUTHOM MOYTIIKE.

Cuia TSDKECTM M 3aKOH BCEMHPHOIO TSITOTEHHs. J[BUKEHUE Tel BOKPYT
IPaBUTAIIMOHHOTO IIeHTpa (B ToMm uwucie miaHer Bokpyr Comuua). [lepBas
KOCMHMYECKasi CKOPOCThb. HeEBECOMOCTD M meperpy3Ku.

PaBHoBecue marepuanbHON TOUKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaieHusi. MoMeHT cuibl. LIeHTp TsxecTH.

NUmnynec tena. M3menenue wummyinbca. HMmnynse cuibl. YOpyroe u
HEYINPYroe B3aUMOJCHCTBUE. 3aKOHbI M3MEHEHUS M COXPAHEHUSI MMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexannueckass paboTta W MOIIHOCTh. PaboTa cui TsSKecTH, yHpyrocT,
TpeHusi. CBs3b SHEprun U paboThl. [loTeHIInanpHass YHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTUs CxKATON NpyKkuHbl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW SHEPruM. 3aKOH M3MEHEHUS U COXPAHEHHUS
MEXaHUYECKON JHEPTHH.



Hemoncmpayuu.

Halnronenue MexaHWYecKOTO JBUXKEHHUS Tejla OTHOCHTENIbHO pa3HbIX Tell
OTCYETA.

CpaBHeHHE NyTeM W TPACKTOPHUM JBWKEHHsS OJHOTO M TOTrO JKE€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBHXKECHUSL.

UccnenoBanue npu3HaKoB PpaBHOYCKOPEHHOTO JIBUKEHUS.

Habnronenue ABMKEHUs Tejla MO OKPYKHOCTH.

HaOnronenne MexaHM4eCKHUX SIBICHUM, MPOUCXOJSIIMX B CHUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCHUTEIIBHO
KaOuHeTa QU3UKH.

Habnronenue paBHOBecus TeJ, CBOOOIHOTO MaJeHNUs, KOJIeOaHusI MasTHUKA B
MHEPIUATIbHBIX CUCTEMAaX KaK MOJATBEPKICHUE MPUHIIUIIA OTHOCUTEIHLHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€a OT €r0 MacChl U JEUCTBYIONIEH HA HETO CHUJIBI.

HaGnronenue paBeHCTBA CUIT TPU B3aUMOJICUCTBUU TEIL.

N3MeHeHue Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

Ilepenaua umityabca Ipu B3aUMOJECHCTBUU TEIL.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa TP a0COIIOTHO HEYIIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHre UMITyJibca P YIIPYTOM B3aUMOJICHCTBUH.

Habnronenue peakTMBHOTO JBUXKCHHUS.

CoxpaHeHHe SHEepPTruM NMpu CBOOOTHOM MaJCHHH.

CoxpaHeHue SHEepruu MpHu ABUKEHUU TeJla MOoJT JEUCTBUEM MIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoncTpynpoBanue TpakTa s pa3roHa M JAIBHEHIIETO0 PaBHOMEPHOTO
JBIDKCHUS IIapUKA WA TEJIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJbXKEHUS OpycKa WIM JIBUKEHUS
HIapyKa 1o HaKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tela NPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTessl: €Ciiv NPy PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaJIbHOU
CKOPOCTH ITyTH OTHOCSITCSL KaK PsiJl HEYETHBIX YHUCEII, TO BPEMEHA OJIUHAKOBBI.

UccnenoBanue aBu)eHUs Tejia, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

UccnenoBanne 3aBUCMMOCTA CHUJIBI  TPEHUS CKOJBXKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kKodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH MPYKUHBI.



Uccnenoanmne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
CTeneHu JAepopMaliy MpYy>KUHBI.

Onpenenenue pabOTHl CHIBI TPEHUSI MPU PABHOMEPHOM JBIKCHUH TeJa IO
TOPHU30HTAIBHON TOBEPXHOCTH.

Ompenenenne paboThl CHUIIBI  YNPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABMKHOTO U MOABUKHOTO OJIOKOB.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/I,
4acToTa, aMIuiuTyda. l'apMoHuueckue KkoyieOaHus. 3aTyXawlue KoJeOaHus.
Brinyxnennsie konebanus. Pezonanc.

MaremaTn4yeckuii M NPYKMHHBIA MasTHUKU. lIpeBpaieHne 3Hepruv mnpu
K0JI€0aTEIHLHOM JIBUKEHUH.

Mexannueckne BoaHBL. [IpomonbHble M monepedyHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJH: HHTEpepeHus u nudpakius. [[jimHa BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MeXaHU4eCcKHUe BOJIHBI B TBEPJIOM TeJI€, CEHCMHYECKHE BOJHBI.

3Byk. PacnpocTpaHeHne u OTpa)k€HHE 3ByKa. ' pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynpTpasByk. HMcmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHUSX.

Hemoncmpayuu.

HaGnronenue konebaHuii Tenm moj ACHCTBUEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

Habmoienne BeIHYKI€HHBIX KOJI€OaHUI U pe30HaHCA.

Pacnpoctpanenue npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).

Ha6nronenue nntepdepennnu u qudpakiiii BOJH Ha TOBEPXHOCTH BO/IBI.

Habnronenue 3aBUCHMMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKYCTUYECKHM PE30HAHC.

Jlabopamopnuie pabomul u onvimol.

Ompesenenre 4acTOThI ¥ Mepuojia KoJieOaHU MaTeMaTUYECKOT0 MasSTHHUKA.

Omnpenenenre 4acTOThI M Miepruoja KoyieOaHui MPY>KUHHOTO MasATHHUKA.

HccnenoBanne 3aBUCUMOCTH TIEpUOIa KOJeOaHUN Tpy3a HA HUTH OT JJIUHBI
HUTHU.

HccnenoBanue 3aBUCUMOCTH TIepHOia KOJI€OAaHUN TPYKUHHOTO MAsITHHKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCHMMOCTH Tepuoja KojieOaHUM Tpy3a, MOJABEIICHHOTO K
JIEHTE, OT MacChl Ipy3a.

OMNBITHL, IEMOHCTPHUPYIONTUE 3aBUCUMOCTD MEPHOIa KOJIeOaHU TPy KUHHOTO
MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MafeHUSI.



Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
AJeKTpoMarHuTHbIX BOJH. Illkana snekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJH JUIsi COTOBOM CBsi3u. Pammonokanms. Kocmuueckas
CBSI3b.

DneKTpoMarauTHas npupona cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
cBera: uHTephepeHus U AUPPaKIKs.

Jemoncmpayuu.

CBoiicTBa PNEKTPOMATHUTHBIX BOJIH.

Nurepdepennus u audpakuus cBeTa.

Jlabopamopnsie pabomul u onvimol.

N3yueHre CBOWCTB JJICKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO
TenedoHa.

[TpoBeneHME OMBITOB MO HAOMIOACHUIO HHTEPHEPESHITNHN U TU(PPaKITIU CBETA.

Pa3znesn 11. CBeToBbBIE AABJICHHS.

JlyyeBass MOJEnb CBETA W TEOMETPUYECKAs] ONTHKA. VICTOUHHMKM CBETa.
[IpsmonuueliHOe pacnpocTpaHeHue cBeta. 3atMeHus ConHna u o JIyHBL
Otpaxenue cBera. I[lnockoe 3epkano. 3akoH oTpaxkeHus cBeta. llocTtpoeHue
U300pakeHuid, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npeiaomiieHus: cera. [lonHoe oTpakeHue cBeTa.
Hcnonb3oBaHue MOTHOTO OTPAKEHUS B ONITUYECKUX CBETOBOAX, ONTOBOJIOKOHHAS
CBSI3b.

JImn3za, xox usyuern B JuH3e. Popmysa TOHKOM JmH3BL. IlocTpoenue
n3o0paxkeHn, CcOOPMUPOBAHHBIX TOHKOW JMH30H. OmnTHyeckas cucTeMa
doToamnmapaTa, MHUKpOCKONa M Tejeckona. [71a3, kak omnTuyeckas CUCTEMA.
bin30pyKOCTh M JAITBHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. OnbiTel Hbiotona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Hemoncmpayuu.

[IpssmomnrHEtHOE pacpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[TonyueHnue n300pakeHUi B MJIOCKOM 3€pKaje.

[Ipenomiienue cpera.

Onruueckuii CBETOBOI.

Xox nydeil B coOuparonieit JinHse.

XoJ 1y4yeln B pacCenBaIOIIEH JINH3E.

[Tonyuyenue n300pakeHN ¢ TOMOILBIO JINH3.

[Tpuntun aeiicTBus hoToanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

Monens rinasa.



Paznoxenue 6enoro cBera B CIEKTP.

[Tomyuyenue 6eoro cBera Mpu CII0KEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamopnuie pabomul u onvimol.

Uccnenoanue 3aBUCUMOCTH Yrja OTpPa)XEHUs CBETOBOTO Jiyya OT Yria
NaJICHUS.

N3yuenune cBONCTB N300pakeHUsI B TNIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTJIa IPEJIOMJICHUsSI OT yTIJia MaJeHUs CBETOBOTO
Jy4a Ha TPaHUIIE «BO3AYX—CTEKIIO».

[Tonydenne nzo0paxeHu ¢ MOMONILI0 COOUPAIOIICH JIMH3HI.

Onpenencarue (OKYCHOTO PACCTOSHUS W ONTHYCCKON CHIIBI COOMparoIie
JIVH3BL.

OMnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITEl 1O BOCHIPUSITUIO I[BETa MNPEAMETOB MPU HX HAOIIOJAECHUU uepe3
I[BETOBbIC (DUITHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna u manerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue v noronieHue ceeta atoMmoM. KBauTel. JInHeiuaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHHEe aTOMHOTO
saapa. Hyknonnas wMoxens aromHoro sngpa. HM3zoromsl.  PamnoakTuBHBIE
npeBpauieHus. [lepuon nmomypacnana aroMHbIX saep. [elicTBue paanoakTUBHBIX
W3JIyYEHUN Ha )KUBBIC OPraHU3MBI. 3aluTa OT PaJMOAKTUBHOTO U3TyYCHUS.

SAnepHbie peakiuu. 3aKOHbI COXpPAHEHHUs 3apsiIOBOIO M MacCOBOI'O YHUCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBs3bp Macchl W SHepruu. Peaknuu cuHTe3a U
nenenus spep. Mcrounuku sHepruu CoiiHIa W 3BE37. flnepHas sHEpreTuka.
DKOJIOTHUYECKHE MPOOIJIEMBI SITICPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U TTOTJIONICHUS.

CrekTpsbl pa3IuvyHbIX ra30B.

CnekTp Bogopo/a.

HaGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3ZHPYIOLUIUX U3ITYUEHUH.

Perucrpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaGnroenue CruioniHbiX U JIMHEWYATHIX CIIEKTPOB U3ITYUYCHHS.

HccnenoBanue TpekoB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY TyTH
(mo pororpadusam).

N3mepenne paanoakTHBHOTO (hoHA.

IHoBTOPHUTEIBLHO-00001IAO NI MOTYJIb.



[ToBTOpUTENBHO-00001IAIOIINN MOYJIb MIPEAHA3HAUEH JJIi CUCTEMaTHU3allu
U 0000mIeHHs  MPEAMETHOTO  COAEpX aHUs M ONbITa  JAESITEIbHOCTH,
OpPUOOPETEHHOTO NPH M3YYEHHH BCEro Kypca (U3HKW YIiIyOJIEHHOTO YpPOBHS, a
TaK)K€ JUIsl IOJrOTOBKH K OCHOBHOMY T'OCY/JIapCTBEHHOMY 3K3aMEHY IO (PU3HKE.

B nponecce wu3yuyeHus JAHHOTO MOAYJIS pPEAIM3YIOTCS W IOJIyYaroT
JalbHelIee pa3BUTHE ydeOHble JEHCTBHUS, OOECHeunBarolue JOCTHXKEHUE
OpPEeIMETHBIX U METalpeAMETHBIX pE3yibTaToB OOydeHHs, (OpMHpPOBaHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: OOBSICHEHHE U ONKUCAHUE SIBJIEHUI HA OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHUU, MCCIEIOBATENbCKUE NEHCTBUS (BBIABH)KEHUE
TUIIOTE3, MMOCTAHOBKA LENM W IUIAHMPOBAHUE HCCIIEIOBAaHUS, aHAIW3 JaHHBIX U
IIOJTyYEHUE BBIBOJIOB).

[IpeanoututenbHol  (GopMOl  OCBOEHHS MOIYJA SABISIETCS MPAKTUKYM,
nporpamMma KOTOpOro BKIIFOUYAET:

pelieHre 3aad, OTHOCSIIMXCA K Pa3IMYHbIM pas3fellaM M TeMaM Kypca
($U3MKH, B TOM YHUCIIE 33]]a4, UHTETPUPYIOLINX COJIEpKaHUE Pa3HbIX Pa3/IeNoB;

BBINOJIHEHHE JIAOOPATOPHBIX PabOT U ONBITOB (BKJIIOYask pabOThI U ONBITHI U3
NepeyHe K paszjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IJIAaHUPOBAHUS
IPOBEJICHUS UCCIIEOBaHMs, BEIOOpa 1 000CHOBAaHUS METOAA U3MEPEHHs BEJIHUNH,
COOPKU SKCIIEPUMEHTAIbHON YCTaHOBKU;

BBINOJIHEHHUE MTPOOJIEMHBIX 3a/laHUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3agaHusl MO EeCTECTBEHHO-HAYYHOH TIpamMOTHOCTH), B TOM YMCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HajJ rpyNIoBbIMU WM UHAUBUIYAJIBHBIMU IPOEKTaMU, CBA3aHHBIMHU C
coJiepKaHUEM Kypca (PU3UKH.

N3ydyeHne nOBTOPUTENBHO-0000UIAIOIIETO MOJYJS MOXKET 3aKaHYMBAThCS
IPOBEICHUEM JMATHOCTUYECKON padoThl 3a Kypc (DU3UKU YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3aJlaHus Pa3sHOrO YPOBHS CIIOXHOCTH. Pe3yiabTaThl BBHINOJHEHUS
JIMarHOCTUYECKOI pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYaIOUINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3MkKe, a  TaKkke
CBUJIETENBCTBOBATh O JJOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA YTI'UIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHNMA

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare u3ydenust GU3NKMA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuaromerocsi 0yayT cOpMHUpPOBaHbI CIEAYIOLINE JTUUYHOCTHBIE PE3YyJIbTaThl B
YacTu:

o I)nampuomuueckozo 60CRUmMAaHUA:

IIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
duznyecKoil HayKu;

LEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;

o 2)2parxcoanckozo u 0yx08HO-HpPAEGCHMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKJIE€HHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX NPOOJEM, CBSI3aHHBIX C NMPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN
busuKy;

OCO3HaHUE BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUYEHOT0;

e 3)IcmemuuecKozo 60CHUMAHUA:

BOCTIPUSTUE ICTETHUECKUX KauyecTB (pU3MUecKkor Hayku: €€ TapMOHUYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uyennocmu HAyuHO20 NO3ZHAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKd KakK MOIIHOTO HMHCTPYMEHTa
NIO3HAHUS MHUPA, OCHOBBI DPa3BUTUS TEXHOJIOTMHM, BAXKHEWILIEW COCTABIIAIOLIECH
KYJBTYPBIL;

OpUEHTallsd B JICATEIIbBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
Ipe/ICTaBlIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJIBL;

pa3BUTHE HAY4YHOW JIOO03HATEIBHOCTH, HHTEpPEca K HCCIEeI0BaTEIbCKON
NEeSATENbHOCTH;

e 5)dhopmuposanusn Kyaremyput 300p06bsa u IMOUUOHATILHO20 DJ1A20N0AYYUA:

OCO3HAaHWE LIEHHOCTH O€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TpaBWil O€30MacHOr0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JA0pOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM OOOpYJOBAHHEM B
JOMAIIIHUX yCIIOBUSX;

c(OpPMUPOBAHHOCTh HAaBbIKA pEQIIEKCHH, MpPU3HAHUE CBOEro IIpaBa Ha
OIIKOKY U TAaKOT'O ke MpaBa y APYyroro 4yejJoBeKa;



*  6)mpyooeozo eocnumanus:

AKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ay (B paMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3alluM, ropojia, Kpas) TEXHOJOTHYECKOU U COIMaIbHON
HAIPaBICHHOCTH, TPEOYIOIIKUX B TOM YUCIE U (U3UUECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPOodecCuid, CBI3aHHBIX C (U3UKOI;

o 7)IK0S102UYECKO20 60CRUMAHUSA:

OpUEHTAIlMs Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelieHusl 3ajiad B
00JIacTH  OKpYXarolleil cpenpl, IUIAHUPOBAHUS TOCTYNIKOB M OIICHKH HX
BO3MO’KHBIX ITOCIEACTBUAN I OKPY KAIOIIEH CPEJIbI;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTel uxX

pelieHus;
o §)adanmayuu K U3SMEHAINOUWUMCA YCAOBUAM COUUANBHOU U RPUPOOHOU
cpeowl:

HOTPEOHOCTh BO B3aUMOJICHCTBUU TPHU BBIMIOJHEHUU MCCIEIOBAHUNA U
IPOEKTOB (PU3NYECKON HAIIPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTUX;

IOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3  IPAKTHYECKYIO
NEATEIbHOCTD;

noTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHUHM, yMEHHMH (OPMYIHPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

OCO3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B o0nacTu
busuKy;

IUTAHUPOBAHUE CBOEr0 pAa3BUTHUA B NPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHUM;

CTpEMJICHHE aHAJU3UPOBAThH U BBISBIATH B3aUMOCBSI3U MIPUPOAbI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PUBNUYECKUX 3HAHUM;

OLICHKAa CBOMX JCHUCTBUU C Y4YE€TOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpexy,
BO3MOYHBIX TJI0OQJIBHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTre ocBoeHHS TporpaMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaromierocs: 0yayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YICOHbIE TCUCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aAeiicTBUs:
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BIIEHUI ), KJIaCCU(MUIIMPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUsl B paccMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBJISITh NPUYUHHO-CIICJCTBEHHbIE CBA3M IMPU H3YYEHUU (PU3MYECKUX
SABJICHUM W TMPOLIECCOB, JEJaTh BBIBOJbI C HCIOJIb30BAHMEM JEAYKTHBHBIX H
UHAYKTUBHBIX  YMO3aKJIFOUEHHMH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SX
(bu3HUeCKNX BEJINYUH;

CaMOCTOSATENIbHO BhIOUpaATh CHOCOO pelieHus yueOHOM (pu3nueckol 3anayu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB PEILIEHHUSA, BHIOOpP Haubosee MOAXOSAIIETO C
Y4ETOM CaMOCTOSITEJIBHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0OBATEIBCKUI HHCTPYMEHT TO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJBIIIOE UCCIEA0BAHNE (PU3UUECKOTO SBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(POPMAIIUIO, MTOTYUCHHYIO
B XO/JI€ UCCJIEIOBAHUSI WJI DKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO HAOIIOAEHUS, OTbITa, HCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JlajbHeIIee pa3BuTue (HGU3NIECKUX MpOIECCOB,
a TaKKe BBIIBUTATh MPEANOJIOKEHUs 00 MX Pa3BUTHUM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pa6ora ¢ undopmaumeii:

OPUMEHSTh PA3JMYHBIE METOJbl, MHCTPYMEHTBl M 3alpoChl MpU MOHUCKE U
otOope nHbOpMaIlMU WIN JAaHHBIX C YUYETOM MPEIIoKEHHONW yueOHOM Pu3ndeckon
3a/1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

OLICHUBATh HAAEKHOCTh HMHPOPMALMM 1O KPUTEPUSM, MNPEII0KEHHBIM
YUUTEJIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHpoOpMaIlMM U WIUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
quarpaMMaMu, MHOM TrpauKoil 1 ©X KOMOMHALUAMH.

KoMMyHUKATHBHbIE YHHBePCAJbHbIE YUeOHbIe 1eliCTBUS:

B XOJe OOCyXJeHus ydeOHOro MmaTepualia, pe3yJbTaToB J1abOpaTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEeMbI H
BBICKA3bIBaTh UJEW, HALCJCHHbIE Ha pEIIEHHE 3aJaud U MOAJAEpKaHHe
Oaro>keaTeIbHOCTH OOIIEHUS;

COIOCTABJISITh CBOM CYXKICHHS C CYXACHUSMHU JIPYTHX YYaCTHUKOB JHAJIOTa,
OOHaApYXUBATh Pa3IUINE U CXOACTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTaBIATh PE3YJbTaThl BBIMOIHEHHOTO (U3UYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI IPU PELLIEHUH KOHKPETHOU (PU3NYECKON IPOOIEMBI;

OPUHUMATh LEIH COBMECTHOU JESATENIbHOCTH, OpPraHU30BBIBATh JIEHCTBUS IO
e€ JOCTWKEHHUIO: pacHpelesiaTh pojid, OOCYXKIaThb MPOLECCHl U Pe3yJbTaTbl
COBMECTHOI paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBINIOJIHATH CBOKO YacTh padOThI, JOCTUrasg KaueCTBEHHOI'O pe3ysbTara o
CBOEMY HAIIPaBJICHUIO M KOOPAMHHUPYS CBOM JACUCTBHUS C JAPYTMMHU YJICHAMHU
KOMaH/Ibl;

OLICHHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMM MPOIYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSI.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE NeHCTBUSA
Camoopranusanus:

BBISIBJISIT TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYyalUsAX, TPEOYIOMUX IS
pemieHust GU3NYECKUX 3HAHU;

OPUEHTHPOBATbCS B  PA3IMYHbIX  MOAXOJAaX  NPUHATUA  pEHICHUU
(MHIUBUYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN IPyIION);

CaMOCTOSATENIbHO COCTAaBJISATh AJTOPUTM pelieHus (GU3HUEeCKOW 3aJadyul WU
IUIaH  WCCIEAOBaHUS C YYETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh NIPEIJaraéMble BAPUAHThI PELICHU;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBI HHTEJVIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh mjiaH e€ U3MEeHEHHUS;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HENOCTHMIKEHHUS)  pe3yJbTaTOB
JesITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YMCJIE B XOJ BBINOJHEHUS
(U3NYECKOr0 HCCIIEOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTYallui, yCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUTh ce0s1 HA MECTO APYTOoro 4eJoBeKa B XOJAE CIOpa WM JTUCKYCCHUH Ha
Hay4YHYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY IPYIoro.

IpU3HABATH CBOE MPABO HA OLIMOKY MpU pelIeHUH (PU3NYECKUX 3a7ad UiIU B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHIty 00yuenus ¢ 7 knacce npeIMeTHBIE pe3yJIbTaThl HA YIIIyOJICHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE M XMMHYECKHUE SIBIICHUS, HAOII0IeHNE,
AKCIIEPUMEHT, MOJieNlb, THUIOTEe3a, EAUHUIBI (U3UYECKUX BEJIMYUH, AaTOM,
MOJIEKYyJa, arperaTHble COCTOSHMS BellecTBa (TBEpHOE, JKUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE),
TpaeKTOpHsi, pPaBHOJACHCTBYIomas cui, nedopmarusa (ympyras, IUIacTUYEcKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyaTh sBJICHUS (IU(Qy3us, TEIIOBOE IBWKEHUE YaCTHI]
BEILIECTBA, PABHOMEPHOE [BI)KCHUE, HEPABHOMEPHOE JIBUKEHUE, WHEPIUs,
B3aUMOJICHCTBUE TEJI, PABHOBECHUE TBEP/IBIX TEJ C 3aKPEIIEHHON OChIO BpalleHUs,
nepenaya JaBlieHUs TBEPIBIMU TeJIaMU, KUIAKOCTSIMU U Tra3amu, aTMoc(epHOe
JaBJICHUE; TUTABAHUE TEJI, TPEBPAICHUS] MEXaHUYECKOW SHEPTUU) MO OMMCAHUIO HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(u3HUECKOe SABICHHUE;

pacmo3HaBaTh ~ NPOSBICHUE  WM3YYCHHBIX  (U3WYECKUX  SBJICHUH B
OKpy>KaromeM Mupe (B TOM uuciie (pU3MUecKHe SBICHUS B TPUPOJE: MPUMEPHI
JBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B KMBOM U HEXHBOUW MpUpPOJE, NEHCTBUE
CHUJI TSIKECTU, TPEHUS, YIIPYTOCTU B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOCHEPHOTO
JIABJICHUSI HA >KUBOW OpraHu3M, IJIaBaHUE PbIO, pblyaru B TEJE YE€JIOBEKa), MpH
TOM TEPEBOJUTH MPAKTUUECKYIO 3a/ady B y4eOHYIO, BBIJCISTH CYIIECTBCHHbBIC
cBOMCTBA (TIpU3HAKH) (PU3NYECKUX SIBJICHUM;

OTUCHIBATh M3yYCHHBIC CBONCTBA TeJl U (PU3MUECKUE SBJICHUS, UCIOIb3YS
dbuzuyeckre BenUYuHbI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IyTh,
CpedHsii CKOpOCTb, CHJIa YIPYTrOCTH, CHJa TSKECTHU, BEC Tella, CUJla TPEHUs,
JaBJeHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIOIIAS CHIIA,
MexaHudeckass paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIbI, KO3(PPUIIUEHT
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHYECKasl ¥ TIOTEHIIMAIbHAsI DHEPTHUs ), IPU
OMUCAaHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUIN CMBICT UCIIOIb3YEMbIX BEJIUYHWH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOIUTh (POPMYIIHI,
CBA3BIBAIONIUE TAHHYIO (DU3UYECKYIO BETUYUHY C APYTMMH BEIIMYMHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYHUH;

XapakTepu3oBaTh CBOMCTBA T, (U3UYECKUE SIBJICHUS U MPOIECCHI,
UCIIONb3Ys MpaBUja CIOXKEHUs Cuil (BIOJb OAHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMmena, MPaBWIO paBHOBeCHs phiuara (OJ0Ka), «30J0TOE
MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW HHEPruu, MpU 3TOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMChIBATh €r0 MAaTeMaTU4YeCKOe
BBIPKCHUC;

CTPOUTH MPOCTHhIC (U3HUECKUE MOJCIN pPeaJbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJCISATH MPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIC CBOMCTBA



00BEKTOB, MPOIECCOB, SIBJCHUN, MPUMEHATh (U3UIECKUE MOJICIIH JJII OOBICHCHUS
(bu3HUECKUX MPOIIECCOB U PEIIeHUs yUeOHBIX 3a]1ay;

OOBSCHATh (PU3NUYECKHE SIBICHHMS, MPOIECChI U CBOWCTBA TEJ, B TOM YHUCIIC B
KOHTEKCT€ CHUTyallliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 3a7a4d, B TOM 4YHCIE TPEOYIOIIHEe YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKUX BEJIMYUH, IPU 3TOM BBHIOMPATH aJI€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBIISATH MPUYUHHO-CIICICTBCHHBIC CBS3M U BHICTPAaWBATh
JOTUYECKYHK) LEMOYKY pPACCYyKIECHUM C ONOpOM HAa H3YYEHHbIE CBOMCTBA
bu3HUecKuX SIBICHUH, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

pemaTh pacy€THble 3a1auyu (B 2—3 ACCTBUS) MO M3y4yaeMbIM TeMaM Kypca
¢bu3uKu, BIOMpas aIeKBaTHYIO (U3MUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HopMyJ1, CBA3BIBAIONINX (PU3MUECKUE BEIUYHMHBI, 3aIMCHIBATh KPATKOE yCIIOBHE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATh HEAOCTAIOIINE WIA HW30BITOYHBIC
JaHHBIE, OOOCHOBBIBATH BBHIOOP METOJA PEIICHUS 3a/Jadd, HCIOIb30BaTh
CIIPaBOYHBIE JaHHBIC, MPOBOJIUTh MATEeMATHUYECKHE MPEOOpa3oBaHUs U PACUETHI,
OLICHUBATh PEATUCTHYHOCTH IMOJYYEHHOTO 3HAuYeHUs (U3MUYECKOW BEIMYMUHBI U
OTIpENIEATh Pa3MEPHOCTh (U3MUCCKOW BETUYHMHBI, TOJYYCHHOW NpU pPEIICHUN
3a/auu;

pacmo3HaBaTh TPOOJIEMBI, KOTOpPbIE MOXKHO PEHIUTh MPH  MTOMOIIU
bu3MUecKMX METOJ0B, M MpeajaraTb OPUEHTUPOBOYHBIM CHOCOO peIlIeHUs, B
OMMMCAaHWW  WCCJICNOBAaHUS  PACIO3HABATh  MPOBEPSIEMOE  MPEIIOJIOKECHHE
(TUTIOTE3Y), HHTEPIPETHUPOBATH MOTYUEHHBIN PE3yIbTaT;

IIPOBOJIUTH OTBITHI O HAOMIOACHUIO (PU3UYECKUX SIBJICHUHN W (PU3NIECKUX
cBocTB Ten (muddys3usi, TEMJIOBOE pACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH MPH B3aUMOJICUCTBUM TEJl, TIEpeiaya AaBICHUS KUIKOCTHIO
¥ Ta3oM, MPOSBICHUE IEHCTBHS aTMOCHEPHOTO IaBJICHUS, IEHCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATH MPEIANOIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ylibTaTax HaOII0IeHUH, CAMOCTOSTEILHO COOUPaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyoBaHus U HOPMYITUPOBATH BHIBOIBI,

IPOBOJUTH TMpPSMbIE U KOCBEHHbIE HW3MEpEHHs (DU3UUECKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BpEMEHHU, Macca Teja, 00bEM Tena, Chila, TeMIiepaTypa,
IUIOTHOCTh JKUJIKOCTH W TBEPAOTO Tea, CHIA TPEHHS CKOJBXKEHUS, aBIICHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JEUCTBYIOMIAs Ha MOTPYXEHHOE B KUIKOCTh
Ten0, KOA(DPUIMEHT TOJE3HOro  JIEWCTBHS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX M IHU(PPOBBIX MNPUOOPOB, OOOCHOBHIBATH BHIOOP
METO/Ma W3MepeHHus, (PUKCHpPOBATh IOKa3aHUS MPUOOPOB, HAXOAWTHh 3HAYCHUE
U3MEPSEMON BETMYUHBI C TIOMOIIBIO YCPETHEHUS PE3YIHTATOB CEPUU U3MEPECHUN U
OIICHUBATH MOTPEITHOCTh U3MEPECHHUI;



IIPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIBHBIE MCCIIEIOBAHMS 3aBUCUMOCTEMN
(GU3NYECKUX BETUYHMH (3aBUCHMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tejla, CHIbl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAaJbHOTO
JABJICHMS, KauecTBa OOpaOOTKM TMOBEPXHOCTEH TEl M HE3aBUCHUMOCTH CHJIBI
TPEHUSI OT IUIOMIAJAN CONMPUKOCHOBEHUS TeJ, CHJIbl YNPYTOCTH OT YIJIUHEHUS
NPYKWHBI, BBITAJKUBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH Tela M OT
IUTOTHOCTH KHUJAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEeJIO0, YCIOBHM IJIaBaHUS TeJ, YCIOBUN PaBHOBECHS phlyara
u OJOKOB): COBMECTHO C yuHTeleM (GOpMyIUpOBaTh 3aladyy W THUIIOTE3Y
WCCJIEIOBAHUSI, CAMOCTOSITEIPHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIIBHO
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJIb30BAHHEM HWHCTPYKIIUH,
IPEICTABIIATh MMOJYYEHHBIEC 3aBUCUMOCTH (PM3WYECKUX BEJIUYMH B BUJE TAOJHUIl U
rpauKoB, OIGHWBATh MOTPEITHOCTH, JENaTh BBIBOABI IO  pe3yJbTaTaM
WCCJICIOBAHMSI,;

coOmo/laTh TpaBWjla TEXHUKH Oe3omacHoro Tpyaa mnpu pabote cC
71a60paTOpPHBIM 000PYI0BAHUEM;

yKa3bIBaTh IPUHIIUIIBI TCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOIIaromMecs COCynbl, OapoMeTp, phlyar,
MOJIBVDKHBIN U HETIOJIBYKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUIECKUX
YCTPOHCTB M TEXHOJOTHYCCKUX TPOIECCOB C OMOPOH Ha WX OMHCaHUS (B TOM
YHUCJIe: TOIITUITHUKHA, YCTPOWCTBO BOJOMPOBOAA, THAPABIMYCCKUIN TIpecc, CH(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBONW HACOC, apeoMEeTp), HCHOIb3ys 3HAHUA O
CBOMCTBax (u3MYECKUX SBJICHUM W HEOO0XoauMble (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

UCIIOJIB30BaTh CXEMbI M CXEMATHYHBIE PUCYHKH H3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, HW3MEPUTEIBHBIX TMPUOOPOB ¥ TEXHOJOTHUYECKHX TIPOIECCOB TPHU
pereHn yueOHO-TPaKTUYECKHUX 3a/1a4;

MPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUsl (DM3MUECKUX 3HAHWU B TOBCEIHEBHOW JKWU3HU ISl OOSCTICUCHUs
0e30MacHOCTH MpH OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOMICTBaMH,
COXPAaHEHHUS 370POBbSI W COONIIOEHUS HOPM DKOJIOTUYECKOTO TMOBEACHHUS B
OKPYKarolen Cpee;

OCYIIECTBIISATH OTOOP MCTOYHUKOB HHQPOpPMAITH GU3NIECKOTO COJICPKAHUS B
WNuTepHere, caMoCTOSATENBHO (OpMyIHpys TMOWCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINXCS 3HAHUN W TMYyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMAIIO, KOTOpasi SBISETCS MPOTUBOPEYMBOM WU  MOXKET  OBITh
HEJI0CTOBEPHOM;



WCIIOIb30BaTh IIPU BBITIOJTHEHWHU YYEOHBIX 3aJaHUNi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (puznuecKoro cojep)kaHus, CIPaBOYHBIE MaTepHUAIIbl, PECYpPChl CETH
NutepHer, BiajeTh MNpuUEéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
uH(popMaIK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPATKHE IMCBMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHHUKOB HMH(pOpMAIuu (DU3NYECKOTO COACP)KAHHUSA, B TOM YHCIIC
nyOJIMYHO JIeJIaTh KPAaTKHWE COOOIIEHUSI O pe3yJibTaraXx MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPaMOTHO MCIOIB30BAaTh W3YYCHHBIN MMOHATUWHBIN
amnrmnapar Kypca (pU3nKu, CONPOBOXK/IaTh BBICTYIUICHUE TTPE3CHTAIUEH;

IPU  BBIIOJHEHUH YUYEOHBIX IIPOCKTOB M HCCJIACAOBAHUM PACTIPEICIIAThH
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJIICHHBIMH 3aJlauaMH, CJICIUTh 32
BBLIITOJIHEHUEM IIJIaHA JEeHCTBUM, aJCKBaTHO OIICHUBAThL COOCTBEHHBIM BKJAJ B
JNEATENbHOCTh TPYIIbI, BBICTPANBATh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
YUYUTBIBAS MHEHUE OKPYKAIOIINX.

K koHuy oOydeHus ¢ 8 knacce npelMETHbIE pe3yJbTaThl Ha YIiIyOJIeHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIMIMXCS YMEHUM:

UCTIOJb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE ABM)KECHUE
aTOMOB M MOJIEKYJI, arperarHble COCTOSHHS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmop(Hble TeNa, HACBHIIIEHHBIH W HEHACBIUIEHHBIM Map, CrmocoObl HW3MEHEHUs
BHYTPEHHEW DHEPIUM, OJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsii, TPOBOJHUKH,
HOJTYTIPOBOIHUKHU, TUIIEKTPUKU, UCTOYHUKU MTOCTOSHHOTO TOKA, JIEKTPUIECKOE U
MarHUTHOE MOJs, ONTHUYECKas CUCTeMa) U CHUMBOJMYECKUH SI3bIK (U3UKH TpU
pelIeHNH YYeOHBIX U MPAKTUUYECKUX 3a7a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pacHIMpeHHE (CKaTue), TEII0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAYMBAaHUE, KalWJUISIPHBIC SBJICHMUS,
UCHapeHue, KOHJAEHCAIus, IUIaBJIEHUE, KpHUCTAUIM3alMsl, KHUIEHHE, CIOCOOBI
Teruionepeaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE), TEIUIOBbIE TOTEPH,
ANEKTpU3alus TeJ, B3aUMOJIEUCTBHE 3apsA0oB, JEUCTBHS DJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECICTBUE MATHUTOB, JE€HCTBUE MATHUTHOTO IMOJS Ha
IPOBOJHUK C TOKOM) IO ONHMCAHUID MX XapaKTEpHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacmo3HaBaTh ~ NPOSBICHUE  M3YYECHHBIX  (U3MYECKUX  SBJICHUU B
OKpyKaromeM wmupe (B TOM 4ucie (U3MYECKUE SBJICHUS B MPHUPOJE:
MOBEPXHOCTHBIC U KANMWUISIPHBIE SIBICHUS B TPUPOJE, KPHUCTAUIBI B TMPHUPOJE,
usnyyenue CouHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE Opu3bl, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTpUYECKUE SIBIIEHUS B aTtMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTraHW3MOB, MarHUTHOE TOJ€ 3eMJIH, Ipeiid MOI0COB, POJIb MArHUTHOTO
noyigs JUIs KU3HM Ha 3emiie, MOJSPHOE CHUSHUE), MPU 3TOM MEPEBOJIUTH



MPAKTUYECKYI0 3a/ladyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3UYECKUX SBICHUM;

OMKCHIBATh HM3yYCHHBIC CBOMCTBA TEN U (DU3UYCCKUEC SBICHUS, HCIOJB3YS
dusnuecknue BENMWYWHBI (TeMmIeparypa, BHYTPEHHSS DJHEpPrus, KOJWYECTBO
TEIJIOTHI, paboTa rasa, yenbHas TEIIOEMKOCTh BEIECTBA, YJENbHAas TEIJIoTa
IUTABJICHUS, YJIelbHas TEeIuloTa NmapooOpa3oBaHUs, yJeidbHash TEIUIOTAa CropaHus
TOTUTHBA, KOA(M(PUITUEHT MOIE3HOTO JICHCTBHS TEIJIOBOW MAaITUHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AyXa, DOJICKTPUUYSCKHHA 3apsij, CHJa TOKa, DJJICKTPUUYECKOe
HANPsDKCHUE, COMPOTHBICHHE NpoBoAHWKA, DJ[C B IemM MOCTOSHHOTO TOKA,
JIEKTPUUECKOE yJAEIbHOE COMPOTHBJICHUE BEIIECTBa, pabdoTa W MOIIHOCTh
ANEKTPUUECKOT0 TOKA), MPY OMUCAHUU MPABUIILHO TPAKTOBATh (PM3HUUECKUI CMBICI
WCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHUS M CIUHUIII (DU3UYCCKUX BEIIMYHH,
HAXOJUTh (OPMYJIBI, CBSA3BIBAIOIINE NAaHHYIO (DM3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJTUYMHAMH, CTPOUTH TPA(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIIHYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHE SBICHUS U IPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU CTPOEHUS
BELIECTBA, YpAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHUsS SJIEKTPUUYECKOTO
3apsna, 3akoH KynmoHa, MPUHITUIT CYTEPIIO3HUIMH SJCKTPUICCKUX TIOJEH, 3aKOH
Oma nmnst yuacTtka 1ienu, npaBuia Kupxroda, 3axkon OMa i1 oJTHOM 11end, 3aKOH
Jlxoyns-JleHna, 3aKOH COXpaHEHMsI DHEPTHH, MPU ITOM pasziudyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €T0 MAaTEMaTHICCKOE BhIPAKEHNUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIN peajbHbIX OOBEKTOB, MPOLIECCOB U
SIBJICHUM, BBIJCISITH TPU OTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIC CBOWCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (HU3UIECKUE MOJICIIH JJIT OOBICHCHUS
(bu3HUECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;

O0OBSCHATH (PU3HUYECKHE SIBJICHUS, TIPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCJIC H B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7a4d, B TOM 4YHCIE TPEOYIOIHE YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKHUX BEJHMYWH, IPU STOM BBHIOMPATH aJI€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATh MPUUUHHO-CIE/ICTBEHHBIE CBSI3M U BBICTPAaUBATh
JIOTUYECKYIO0 LEMOYKY pacCyKJIEHUM C OIIOPpOM Ha M3YYEHHBIE CBOMCTBA
(bu3HYeCcKuX SIBICHUH, (PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajayu (C Omopoil Ha 2—-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BbIOMpas aJieKBaTHYIO (U3UYECKYI0 MOJECIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HDOPMYJI, CBS3BIBAIONIUX (U3HUECKUEC BEIUYHHBI,
3aMUChIBaTh KPAaTKOE YCIOBHE U Pa3BEPHYTOE pEIICHHWE 3a7add, BBISBIATH
HEJI0CTAOIINE WM U30BITOYHBIC TaHHBIE, 0OOCHOBBIBATH BHIOOP METO/IAa PEIICHUS
3a/layd, WCIOJb30BaTh CIPABOYHBIC JAHHBIE, MPUMEHATh METOJbl aHaJIU3a
pa3MepHOCTEH, HUCMONIb30BaTh TpaduuecKkrue METOAbl PEIICHUs 3aj/lay, MPOBOJUTH



MaTeMaTUYeCKue MpeoOpa3oBaHus U pacu€Thl, OIEHMBATh PEATHCTUYHOCTH
MOJIYYEHHOTO0 3HA4YeHUs (PU3UYECKON BETUYMHBI U OMNPEAENATh Pa3MEPHOCTh
(¢u3nYeCKOi BETUYHHBI, MOTYYCHHON MPU PEIICHUH 3a/1a4H;

pacmo3HaBaTh MpOOJEMBbI, KOTOPHIE MOXHO PEHIUTh TMPU MOMOIIH
¢u3nyecKux METOAOB, W NpejiaraTh OPUEHTHPOBOYHBIA CIIOCOO pEeLICHUs, B
ONMHCAaHUM  HCCIEAOBAHUS  paAClo3HaBaTh  IPOBEPSIEMOE  MPEANOIOKEHUE
(rumoTe3y), MHTEPIPETUPOBATH TIOMYyUYEHHBINH PE3yIbTaT;

MPOBOJUTD OTBITHI N0 HAOMIOACHUIO (PU3MUECKHUX SBICHUM WM (PU3UIECKIX
CBOMCTB Ten (KamWwUISpHbIE SIBICHUS, 3aBUCMMOCTH JAaBJICHHS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH Ipollecca OCThIBAaHUS (HAarpeBaHus) Npu
U3ITy4eHUH OT IIBeTa H3JIydarouiedl (MOrJIomaroneil) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUs1 BOJBI OT TEMIIEPaTyphl J>KUAKOCTH W IUIOMAAN €€ MOBEPXHOCTH,
AIIEKTPU3ALNS TNl ¥ B3aUMOJCHCTBUE AIEKTPUUECKUX 3apsAI0B, B3aUMOJICHCTBHE
NOCTOSTHHBIX MAarHUTOB, BU3YyaJH3allisl MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JeHCTBUSI MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA 3JIEKTPOJBUTaTENsl MOCTOSIHHOTO TOKa): (hOPMYJIUPOBAaTh MPOBEPIEMOE
npeamnoyioxkenue  (TUMOTe3y) O  BO3MOXHBIX — pe3yjbTarax  HaOJIOJEHU,
CaMOCTOSITENIFHO COOMpaTh yCTAHOBKY M3 M30BITOYHOrO Habopa o0opymoBaHUS,
OIHCHIBATh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIBL;

POBOJUTH TMpPSMbIE U KOCBEHHBIE HW3MEPEHHS (DUIUYECKUX BEIUYUH
(TeMIiepatypa, OTHOCHUTENbHAs BIAXKHOCTH BO3/yXa, CHJa TOKa, HaIpsDKEHUE,
ylienbHas TeIUIOEMKOCTh BEIECTBA, COMPOTHBIICHHWE TPOBOJHUKA, paboTa u
MOIITHOCTD 3JEKTPUYECKOTO TOKA) C MCMIOJIH30BAHHUEM AHAJIOTOBBIX M IH(PPOBBIX
prubOpoB, 0OOCHOBBIBATH BHIOOP METOJla M3MEpeHHUs, (HUKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTh 3HAUCHHUE M3MEPSEMON BEJIMYUHBI C TTOMOIIBIO YCPETHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh ITOIPELIHOCTh U3MEPEHUM;

IPOBOJNUTH IKCIIEPUMEHTATIbHBIE MCCIEAOBAHNUS 3aBHCHUMOCTEH (PHU3UIECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT ero o0bémMa M HarpeBaHUs WU
OXJIKJICHUS, UCCIIEIOBAHUE SIBJICHUSI TETJIO0OMEHA MPU CMEIIMBAHNUN XOJIOJHOU U
ropsiyeil  BOJbI, 3aBUCHMOCTh COINPOTUBIICHUS TMPOBOJAHUKA OT €ro JUIMHBI,
IUIOIIAIA TONEPEYHOTO CEYCHHUS U YACTHHOTO COMPOTHUBIICHUS BEIIECTBa
IPOBOJIHMKA, CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAMpPSDKEHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IMOCIIEI0BATEIbHOTO U MApaJUIEIbHOIO COEAMHEHUN
IIPOBOJTHUKOB): COBMECTHO C YyuuTeJIeM (POPMYIHpPOBaTh 3ajadyy W THUIIOTE3Y
WCCIICJIOBAHMSI, CAMOCTOSITEIPHO TUIAHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPEICTABISITh MMOJYYSHHbIE 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH B BUJE TAOIHIl U
rpadUKoOB, OLEHUBATh MOTPEIIHOCTH, JeJaTb BBIBOJBI IO pe3yibTaTaM
UCCJIeIOBAHMUS;



coOmro/iaTh TpaBWwiia 0€30macHOro Tpyda npu padbore ¢ JabopaTOpHBIM
00opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIEI TEHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IPOLIECCOB C OMOPOM Ha WX OmUcaHus (B TOM
qyclie: CHUCTeMa OTOIUIEHHUS JOMOB, TMTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETP, CUETYMK DJIEKTPUUECKON DHEPTHH, IEKTPOOCBETUTEIBHBIE TTPUOOPHI,
HArpeBaTENIbHBIE  DJICKTPONPUOOPHI  (NMIPUMEPHI), MPEAOXPAHUTENIH H  HX
NpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AJIIEKTPOMArHUTOB, JJIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKA), UCHOJB3YS 3HAHUS O
CBOMCTBax (u3MYECKUX SBICHUH, HEOOXOoAMMBbIE (U3MYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTHIE TEXHMUYECKHE YCTPOHCTBA W HW3MEPHUTEIbHBIC
npuOoOphl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JBUTATellb  BHYTPEHHEr0  CrOpaHMus,
3JIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl OJJIEKTPUUYECKHX Lened ¢
MOCJIEIOBATEbHBIM W HapaJyIeIbHBIM  COCJMHEHHEM 3JIEMEHTOB, pa3iinyas
YCIOBHBIE 0003HAYEHUS AJIEMEHTOB AJIEKTPUUYECKUX IIETIeH, UCIOIB30BaTh CXEMBI
U CXEMaTHYHbIC PUCYHKH W3YYCHHBIX TEXHHMUYECKHUX YCTPOWCTB, U3MEPHUTEIbHBIX
npuOOpPOB U TEXHOJIOTUYECKUX IMPOILIECCOB MPHU PEHICHUH Y4eOHO-IIPaKTUYECKUX
3ajay;

PUBOJUTH MPUMEPHI (HAXOAUTh WH(DOPMAIIUIO O IPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW >KW3HU ISl OOECTIeUeHUs
0€30MacHOCTH NpH OOpallleHnH ¢ NpuOOpaMH U TEXHUYECKUMHU YCTpPOICTBaMH,
COXPAaHEHHUS 370pOBbsl U COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpY>Karolen cpeje;

OCYIIECTBIISATH MOUCK HHPOpMAIK (GU3HUECKOTO coaepkanus B MHTepHETE,
CaMOCTOSITENIbHO  (POPMYIUpPYST TIOMCKOBBIM 3ampoCc, Ha OCHOBE WMEIOIINXCS
3HAHUM W CPAaBHEHWs JIOMOJIHUTEIHHBIX WCTOYHHKOB BBIIEIATH WH(OpMAIuio,
KOTOpas sIBJISIETCS IPOTUBOPEUMBOI MITM MOXKET ObITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
auTepaTypy (pusmueckoro comepikaHus, CIpaBOYHBIE MaTepUaibl, PeCypChl CETH
WntepHer, BiameTe mnpuéMaMH KOHCIEKTUPOBAHMUA TEKCTa, MNpPeoOpa3oBaHus
nH(pOpMauu U3 0HOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIC ITMCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHUS,
0000111ast "HQOpPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COACpKaHUs, B
TOM  4YHClIe  MyOJUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM WU
UCCIIEIOBATENBCKOM N€ATEIbHOCTH, IPU 3TOM TPAMOTHO HCIIOIb30BaTh U3yUEHHBIN
NOHATUUHBIM ~ ammapar  Kypca  (U3UKH,  CONPOBOXKIATh  BBICTYIUICHUE
MPE3CHTALUEN;



IPU BBIMOJIHEHUH YUYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3NYECKUX MPOLECCOB
pacnpenensith OOS3aHHOCTHM B TpYIINE B COOTBETCTBUM C IOCTaBICHHBIMU
3alayaMu, CJIEAWTh 3a BBINOJIHEHUEM IUIaHa ACHCTBUH U KOPPEKTUPOBAThH €rO,
aJ€KBATHO OLIEHMBAaTh COOCTBEHHBI BKJIAJ B JI€ATEIbHOCTb TIPYIIIBI,
BBICTpaWBaTh KOMMYHHUKaTUBHOE B3aUMOJEHCTBUE, MPOSABISIL TOTOBHOCTH
paspemiaTh KOHGIUKTHI.

K xoniy oOyuenusi ¢ 9 knacce mpenMeTHbIE pPe3yJbTaTbl Ha YIIIyOJIIEHHOM
YPOBHE JIOJKHBI OTpaXxaTb CPOPMUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:

UCIIOJIb30BAaTh MOHATHUS (CHCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
JNBWKECHUSI, HEBECOMOCTb U TEPETPYy3KH, LUEHTP TKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, MH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, PEHTT€HOBCKOE
U3Ty4YeHHe, IIKaja JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CIEKTPbl MCIyCKaHUs U MOIJIOIIEHus, aibda-, Oeta- U ramma-
U3ITyYEHUsI, U30TOIbI, siIEpHAs U TEPMOSEpPHAs] PHEPreTUKA) U CUMBOJUYECKUN
A3bIK (PU3UKHU MIPU PELICHUHU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyarh  sBJICHUA (PaBHOMEPHOE M  HEPaBHOMEPHOE
IPSAMOJIMHENHOE JIBHKEHUE, PaBHOYCKOPEHHOE IIPSAMOJIMHEWHOE JIBUXKEHUE,
CBOOOJIHOE TMaJeHHE TeJ, ABWKEHHE IO OKPY>KHOCTH, B3aUMOJICUCTBHE Tel,
PAaBHOBECHME MATEPUAIIBHOM TOYKH, PEAaKTUBHOE [IBU)KEHUE, HEBECOMOCTb,
KojeOaTreNpHOe JABWKEHUE (TrapMOHMYECKHE, 3aTyXarollWe, BBbIHYXICHHbIC
KOJ€OaHMsI), PE30HAHC, BOJIHOBOE JABWKEHUE (paclpOCTPAaHEHHWE U OTpPaKEHUE
3ByKa, MHTep(hepeHIHst U Tudpakius BOJH), NPSIMOJIMHEHHOE paclpoCTpaHEHHE,
OTpPaXEHHE U IIPEIOMJICHUE CBETA, II0JJHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnokeHre Oenoro cBeTa B CIHEKTP U CJIOKEHHE CIEKTPAJIbHBIX IIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOIO  CIIEKTpa
U3JIy4YEeHHs) 1O OINHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh  NPOSBICHUE  M3YYEHHbIX  (U3UYECKUX  SBJICHUU B
OKpYy>KaroleM Mupe (B TOM uucie (pu3nyeckue SIBICHUS B MPUPOJE: MPUIUBBI U
OTJIUBBI, JBUXEHUE MIaHeT COJHEYHOW CHCTEMbI, PEAKTHUBHOE JIBM)KEHHE >KHBBIX
OPraHU3MOB, BOCIIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPACEHHUE, CECHCMHUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHUE SIBIICHUS B MIPUPOJIE, OMOIOTUYECKOE
NENUCTBUE BUIUMOTO, VYIbTPA(PHOJIETOBOTO W PEHTTEHOBCKOTO U3IyYEHHH,
€CTECTBEHHBI pPAaJMOAKTUBHBIA (POH, KOCMUYECKHE JIy4yd, pPAJUOAKTUBHOE
U3JIy4YEHUE NPUPOAHBIX MHUHEPAIOB JEUCTBHE PANMOAKTUBHBIX W3IyYCHMM Ha
OpraHM3M YeJOBeKa), MPU 3TOM MEPEeBOAUTH MPAKTHUUECKYIO 3ajady B Y4YEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (GU3HUUECKUX SBJICHHM;

ONMKCHIBATh M3yYEHHbIE CBOMCTBA TeN U (PU3UYECKUE SIBJICHHUSA, UCIOJb3YS
(¢u3nueckue BENMYMHBI (CpeHsii W MIHOBEHHAas CKOPOCTh Tela IMpHU



HEPAaBHOMEPHOM JBWIKEHHM, YCKOPEHHUE, MEPEMEIICHUE NPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JBH)KCHUM, YIJIOBasg  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHUE CBOOOIHOIO
NaJICHUs, BEC TENA, LEHTP TSKECTU TBEPIAOTO TEJIA, UMITYJIbC TEJA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbl, MEXaHHUYeCcKasi paboTa U MOUIHOCTh, MOTEHLIMAIbHAS YHEPTHs Tela,
MOAHATOTO HaJl TIOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTHUS CKATON MPYKUHBI,
KMHETUYECKAsT DHEPrus, IOJHAs MEXaHM4YeCKas DSHEPrus, MNEPUOJ MU YacToTa
KOJ1e0aHM, epUol MaTeMAaTUYECKOr0 U MPYKUHHOTO MAasATHUKOB, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEIOMIICHUS
cpelpl), TMpH ONHCAHMM TPABUIBHO  TPAaKTOBAaTh  (PU3WYECKUH  CMBICI
UCIOJIb3yeMbIX BEJIIMYMH, MX OOO3HAYCHUS M EIUHUIBI (DU3NYECKUX BEIIUYUH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTaHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKN U3yUEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEJIMYNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3HUECKHE SBJICHHS U IPOIECCHI,
UCIIOIb3Ysl 3aKOH COXPAaHEHUs YHEPIUM, 3aKOH BCEMHUPHOI'O TATOTEHUS, IPUHLMII
CyNEPHO3ULIMM CHJI, MPUHIMI OTHOCUTENbHOCTH ['anuies, 3akoHbl HbloTOHa,
3aKOH COXPAHEHHMsI WMIIYJIbCa, TEOPEMY O KMHETHYECKOW JHEpruu, 3akoH ['yka,
3aKOH bepHyiuin, 3aKOHBI OTpa)XEHUS U NPETOMIICHHS CBETa, (OPMYIy TOHKOU
JIMH3BL, INTAHETAPHYIO MOJEINb aTOMa, HYKJIIOHHYIO MOJI€JIb ATOMHOTO SIpa, 3aKOHBI
COXpaHEHMS 3apsAI0BOIO0 U MAaCcCOBOIO YHCEIN NPH SAEPHBIX PEaKUUAX, IPU STOM
pasnuyaTh CJIOBECHYIO (DOPMYIIUPOBKY 3aKOHA U €r0 MATEMATHYECKOE BhIPAXKECHHE;

CTPOUTH (PU3NYECKHE MOJENH peaTbHbIX OOBEKTOB, MPOLECCOB U SIBJICHUH,
BBIICJIATh MPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUN, MPUMEHATh (PUINYECKUE MOJAEIH s OObICHEHUs
(bu3HUECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;

OOBSACHATH (PU3UYECKUE SIBICHMS], MPOLECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE CUTyalluld IPAaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelarhb
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCIE TpeOylolliue YHCICHHOTO OLIEHWBaHUS
XapaKTEepHbIX 3HAYCHUN (U3NYECKUX BEIMYUH, IPU 3TOM BBIOMpATh a/IeKBaTHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATh MPUUUHHO-CIE/ICTBEHHBIE CBSI3M U BBICTPAaUBATh
JIOTUYECKYIO0 LEMOYKY PACCYKICHHM M3 2—3 MmaroB ¢ ONOPOM HA H3yYECHHBIE
CBOMCTBa (PU3MUECKUX SBICHUM, (PU3HUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH M MOJEIIH;

YBEPEHHO peliaTh pacyETHHIE 3aJjaud 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpAs aJeKBaTHYIO (PU3UYECKYI0O MOJIeJh, C HCIIOJIb30BAHUEM 3aKOHOB U
dbopmMyI1, CBA3BIBAIOMINX (PU3NYECKHUE BEJIMUYMHBI, 3aMMCHIBATh KPATKOE YCJIOBUE U
pa3BEPHYTOE pEIICHHE 3aJlayl, BBIABIATH HEAOCTAIOIINE WIH U30BITOYHBIE
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA PELIEHUS 3aJadyd, HCIOIb30BaTh
CIIPAaBOYHBIC JAHHBIE, IPUMEHATH METOABI AHAIN3a Pa3MEPHOCTEN, UCIOJIb30BAThH
rpadguueckue  METOAbl  pEIICHHS  3aj]ad, MPOBOJUTH  MaTeMaTHYECKHE



npeoOpazoBaHusl U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYUYEHHOTO 3HAUYEHUs
(¢u3nyecKkol BETUYMHBI U ONPEAENATh Pa3MEPHOCTh (HU3MUECKON BEJIUYHUHBI,
NIOJTyYEHHOW MPH PEIICHUN 33a9H;

pacmo3HaBaTh MpOOJEMBbI, KOTOPHIE MOXHO PEHIUTh TMPU MOMOIIH
¢u3nyecKux METOAOB, W NpejiaraTh OPUEHTHPOBOYHBIA CIIOCOO pEeLICHUs, B
ONHMCAaHUU  HCCJENOBAaHUS  pAclO3HaBaTh  IMPOBEPSIEMOE  IPENIOJIOKEHUE
(rumoTte3y), OILIGHWBATh TMPABWIBHOCTh TMOPSAJIKA TPOBEACHUS HCCICIOBaHUS,
UHTEPIIPETUPOBATH MOTYYCHHBIN pPe3yibTar;

IPOBOJUTD OMBITHI MO HAOMIOACHUIO (PU3MUECKHUX SBJICHUM WM (PU3UIECKUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HpioTOHA, 3aKOHA COXpaHEHUs SHEPTHUH,
3aKOHa COXpaHEHMsI MMITyJbca, NEHCTBUE 3aKOHAa bepHy/ulM M BO3HMKHOBEHHE
NOABEMHOM CHIJIBI KpbUIa, 3aBUCUMOCTb MepuoAa KoJieOaHUN MPYKUHHOTO
MasiTHUKAa OT MacChl Tpy3a U JKECTKOCTH TMPYXKUHBI M HE3aBHUCHUMOCTH OT
aMIUIUTYAbl MaJbIX KoJieOaHW, NPAMOJMHEWHOE pacHpOCTpaHEHHE CBETa,
paszioxeHue 0enoro cBeTa B CHEKTP, U3YYEHHE CBOICTB M300paKEHUS B IJIOCKOM
3epKaje U CBOMCTB M300paKeHUs MpeaMeTa B coOuparollel JInH3e, HaOlroaeHne
CIUIONIHBIX M JTUHEHYAThIX CIIEKTPOB M3IYy4eHHS): (OPMYyINPOBATH MPOBEPSIEMOE
npeanoyiokeHue  (TUMOTE3y) O  BO3MOXKHBIX — pe3ylbTaTaXx  HaONIOJCHUH,
CaMOCTOATENILHO COOMpPaTh YCTAHOBKY W3 H30BITOYHOrO Habopa 00OpyIOBaHUS,
OIHCHIBATh XOJ1 ONbITa U (POPMYIHUPOBATH BHIBOJBL;

NPOBOJNUTh TIPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX H3MEPEHHH, Ompeaesss
CpeqHee 3Ha4YeHHe M3MEpsieMOM BEIWYMHBI U OMNpENeNsis TMOTPElIHOCTh
pE3yNIbTaTOB NPAMBIX HM3MEpPEHUN, OOOCHOBBIBATH BBHIOOpP cIocoba H3MEpEeHHs
(M3MEpUTENBHOTO MPUOOpa);

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JIBUJKEHHH, YCKOPEHHE CBOOOJIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT  TPEHUS  CKOJIBKEHU,
MEXaHH4YecKas paboTa H  MOIIHOCTh, dYacToTa H IEpHOJ  KojcOaHUi
MaTEeMaTUYeCKOr0 W MNPYXUHHOIO  MAasTHHUKOB, (OKYCHOE  paccTOsHUE
coOuparomieid JIMH3BI M €€ ONTHYecKas Ccuja, paJAUuOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX M LU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METOJa W3MEpPEHHs, IUIAHUPOBATh H3MEPEHHS, CaMOCTOATEIBHO COOMpaTh
HKCHEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYHMCIATH  3HAYEHHE  BEJIMYUHBI U
aHAJIM3UPOBATh IOJIyYEHHBIE PE3YyJIbTaThl, OLEHUBAsI MOIPEUIHOCTh PE3yIbTATOB
KOCBEHHBIX U3MEPECHHUI;

POBOJNUTH IKCIEPUMEHTAIbHBIC MCCIEAOBAHNUS 3aBUCHUMOCTEH (PHU3UIECKIX
BEJIMYMH (3aBUCUMOCTH MyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JIBIKEHUU 0e€3
HAYaJbHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT CHJIbI
HOpPMAaJIbHOTO JIaBJICHUS, MEpUOoJia KoJIeOaHUM MaTeMaTHYeCKOro MasiTHUKa OT



JUIMHBl HUTH, OIpeNeJeHHE YCKOPEHUs CBOOOAHOrO NaJCHHUS, HUCCIIEJOBaHHE
U3MEHEHMS BEJIMUMHBI M HaIpaBJICHUS WHAYKIMOHHOIO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXX€HUsl CBeTa OT YyIJla MaJIeHUs, YyIjia MpeJoMJICHUS OT yria MaJaeHus
CBETOBOTO Jy4ya, HCCJIEAOBAHHE TPEKOB: H3MEPEHHE DSHEPrUU YaCTHUIIbl 110
TOPMO3HOMY MyTH (10 ¢doTorpadusiMm)): COBMECTHO C yuuTeneM (OpMyITHUpOBATH
3a/1ayy W TUIOTE3Y MCCIEIO0BAHMS, CAMOCTOSTEIBHO IUIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOATENIbHO COOMpPATh AKCIEPUMEHTAJIbHYI0 YCTAHOBKY, MPEJICTaBIATh
NOJIYYEHHbIE 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJE TaOIUL U TpaduKOB,
OLICHUBATh NOTPEIIHOCTH, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOmo/laTh TpaBWwiia 0O€30macHOro Tpyaa mpu padbore ¢ JabopaTOpHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HAa MX OMHCaHUs (B TOM
Yyyucle: CHUIOMETP, NAaTYMKU IIOJIOKEHMs, PACCTOSHMS W YCKOPEHUS, PaKeTa,
3XO0JIOT, OYKH, HEPUCKOI, (oToanmapar, MUKPOCKOI, TEIECKOI, ONTHYECKUE
CBETOBOJIbI, CIEKTPOCKOM, JTO3UMETP, Kamepa BuibcoHa), UCMONB3Ys 3HAHUS O
CBOMCTBax (DM3MYECKUX SIBJICHUNA M HEOOXOJMMbIe (pU3NUYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB MpHU
pelIeHNN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI ISl MOCTPOCHUS
U300paKEHUM B IJIOCKOM 3€pKajie U cOOMparouiei JIMH3E;

OPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW >KM3HU ISl OOECIeUeHus
0€30MacHOCTH TPH OOpaIllEeHUH C MPUOOpaMH U TEXHHUUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 370pOBbS W COONIOJCHUS HOPM DKOJIOTMUECKOTO TMOBEJICHUS B
OKpY’Karolen Cpee;

OCYLIECTBJIATh MOUCK MH(pOpMaLuu puznyueckoro coaepxanus B IHTepHere,
CaMOCTOSITENIbHO (HOPMYJIHPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH OMNPEICIICHUs
JOCTOBEPHOCTH IOJIy4EHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUN U
JOTIOJTHUTEIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPH BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpMaHUsS, CIPABOYHBIE MaTEpHabl, PECYPChl CETU
WnuTepHer, BnaneTre npuéMaMHU KOHCIEKTHPOBAHMUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAaIUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOUIECHUS HAa OCHOBE
uH(pOpMAaIMU U3 HECKOJIBKUX HMCTOYHMKOB (PU3MUYECKOrO COAEpPM aHUs, MyOIMYHO
IPEACTABIATh PE3YJIbTaThl NPOEKTHOM MJIN UCCIIEI0BATEIbCKON NEATENbHOCTH NPU
3TOM T'PaMOTHO MCIIOJb30BaTh W3YUYEHHBIM IMOHATUWHBIM ammapar M3y4aeMoro



paznena (U3MKM W CONMPOBOXKAATh BBICTYIUIGHUE TMpE3CHTAIMEN ¢ y4EToOM
0COOEHHOCTEH ayJMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo 9acoB DIeKTPOHHDIE
HaumenoBanue
Ne (uugposbIe)
pa3esioB U TeM Kontpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTsbl padoThI
pecypcbl
Paszpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY’KAIOLIEr0 MUpa
dusnka — HayKa o
1.1 Y 2 https://resh.edu.ru
pUpoJe
1.2 dusnyeckue BEIIMINHBI 4 3 https://resh.edu.ru
EcTtecTBeHHO-HAYUHBIHN
1.3 Y 2 1 https://resh.edu.ru
METO/]T HO3HAHUS
Nroro no pazaeny 8
Paznen 2. [lepBoHayaibHbIe CBeeHHs 0 CTPOCHHH BellleCTBA
2.1 CtpoeHue BelecTa 2 1 https://resh.edu.ru
JIBrxeHue u
2.2 B3aUMOECHCTBIE 4 2 https://resh.edu.ru
YaCTHI] BEIIECTBA
ArperatHelie
2.3 P 1 https://resh.edu.ru
COCTOSIHUS BellecTBa
Nroro no pazaeny 7
Paznen 3. /IBuskeHune u B3auMo/ieiicTBUE TeJl
MexaHandeckoe
3.1 10 2 https://resh.edu.ru
JIBIDKCHHE
32 Huepuus, macca, 9 1 1 https://resh.edu.ru



https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru

IIJIOTHOCTD

33

Cuia. Bune! cun

15

https://resh.edu.ru

Hroro no pazneny

34

Pasnen 4. /laBienue TBEpABIX

TeJ, JKHAKOCTEel U ra3oB

Hasnenue. [lepenaua
JaBJIeHUs TBEPABIMU

4.1 5 https://resh.edu.ru
TeJIaMU, )XUIKOCTSIMHU U
razamu

4.2 JlaBiieHME KUIKOCTH 6 https://resh.edu.ru

43 Ammocheproe 5 https://resh.edu.ru
JIaBJICHUC
JleicTBUE KUAKOCTH U

4.4 raza Ha nOTpy€HHOE B 12 https://resh.edu.ru
HUX TEJIO

Hroro no pazaeny 28

Paznen 5. Pabora u MOIIHOCTL. JHepPrus

5.1 Pabora u mouHOCTH 6 https://resh.edu.ru
5.2 [IpocThie MexaHU3MBbI 8 https://resh.edu.ru
M
53 exareckad 5 https://resh.edu.ru
SHEPTUs
Hroro no paszneny 19

Paspnen 6. IloBTopuTe1bHO-0000111a101IHI MOAYJIb

H -
6.1 OBTOpI/ITeJIBVHO 6 https://resh.edu.ru
00001aroIMii MOIYTh
Wtoro o paszaeny 6



https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

23




8 KVIACC

KoysmnuecTBO yacoB D1eKTPOHHBIE
0 HaumenoBanu B
N AuMEHoBAIHE pasaeno Kontpoasnbie | IlpakTtuuyeckue (wipposrie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoTsbI
pecypcbl
Paznen 1. TenioBble iBJIEHUA
CrpoeHie 1 croficrsa https://resh.edu.ru/
TPOEHHUE U CBOUCTB
1.1 p 6 http://www.school-
BeIecTBa .
collection.edu.ru/
https://resh.edu.ru/
1.2 TeroBbie MpoECcChl 33 1 6.5 http://www.school-
collection.edu.ru/
Nroro no pazaeny 39
Pa3nes 2. DiiekTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DIJIEKTPUUYECKUE 3apsIbl. https://resh.edu.ru/
2.1 3apsKeHHbIE Tella U UX 9 1 http://www.school-
B3aUMOJICUCTBUS collection.edu.ru/
I . https://resh.edu.ru/
OCTOSIHHBIN
2.2 . 31 1 10 http://www.school-
3JIEKTPUUYECKUN TOK .
collection.edu.ru/
https://resh.edu.ru/
2.3 MarnutHsle ABlICHUSA 11 2 4 http://www.school-
collection.edu.ru/
e . https://resh.edu.ru/
JIEKTpOMAarHUTHAas
2.4 P 7 1 | http://www.school-
WHIYKIUS

collection.edu.ru/



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

Hroro no pazaeny 58

Paspnen 3. IloBTopuTe1bHO-000011IaK0IIHIT MOAYJIb

n https://resh.edu.ru/
3.1 OBTOpHTeHBVH o 5 http://www.school-
00001aromii MOIyIh -
collection.edu.ru/
Hroro no pasneny 5
OBIIEE KOJIMYECTBO 102 5 s
YACOB I10O ITPOI'PAMME



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

9 KJIACC ¢ 2026 roaa

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
° Haumenosanun B " BbI
N AHMCHOBAHHE pA3ACLI0 Kontpoasnbie | IlpakTtuuyeckue (ungpossie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. Mexannuyeckue siBJeHUSA
M https://resh.edu.ru/
€XaHUYECKOE IBIKEHNE
1.1 s 30 1 4 http://www.school-
U CIIOCOOBI €0 OIMCAHNA .
collection.edu.ru/
1.2 BsaumonetictBue Ten 18 https://resh.edu.ru/
1.3 3aKOHbBI COXpaHEHUS 15 1 2 https://resh.edu.ru/
Hroro no pazaeny 63
Pa3pen 2. Mexann4deckue KoJ1e0aHUA U BOJHEI
2.1 MexaHuueckue KojIeOanus 8 3.5 https://resh.edu.ru/
MexaHuueckue BOJIHEL.
2.2 10 3 https://resh.edu.ru/
3ByK
Hroro no pazneny 18
Pa3neu 3. DjieKTpOMArHUTHOE T0JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMAarHUTHOE II0JIE€ U
3.1 p 6 https://resh.edu.ru/
3JICKTPOMATrHUTHBIC BOJTHBI
Hroro no paszneny 6
Pa3znea 4. CBeToBbIe IBJICHUSA
3aK0HEBI PacIIPOCTPAHEHUS
4.1 pactipoctp 8 2 https://resh.edu.ru/

CBE€Ta



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

JIMH3BI 1 OITHYECKHUE

4.2 6 https://resh.edu.ru/
pUOOPHI
P
4.3 asnoxkenne beroro ceera 2 https://resh.edu.ru/
B CIIEKTP
Uroro no pazaeny 16
Pazgen S. KBaHTOBBIC SIBJICHUA
Ucnyckanue u
5.1 MOTJIOIIIEHHE CBETA 4 https://resh.edu.ru/
aTOMOM
5.2 CtpoeHune aTOMHOTO sijipa https://resh.edu.ru/
53 SAnepHble peakuuu 7 https://resh.edu.ru/
Hroro no pazneny 16

Pa3nea 6. [loBTOpuTe1bHO-00001IAK0IM I MOYJT

6.1

MexaHnueckue ABJICHUS
(moBTOpPUTEIBHO-
0000IIArOIINIT MOJTYJTb)

https://resh.edu.ru/

6.2

TeruoBble ABIEHUSA
(moBTOPUTETHHO-
000010 MOJTYJIb)

https://resh.edu.ru/

6.3

ONeKTpOMarHUTHbIE
SBJICHHS (TOBTOPUTEIHHO-
000010 MOJTYJIB)

https://resh.edu.ru/

6.4

CBeTOBBIC SIBIICHHS
(TIOBTOPUTEIBHO-
0000MIAIOTNI MOJTYJIB)

https://resh.edu.ru/

6.5

IToBTOpUTENBHO-

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

00001aroINi MOIYIIh

Hroro no pasneny

17

OBILEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

136

26.5




9 KUIIACC

KoanuecTBo 4yacoB

DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3nesoB u TeM u¢poBsI
Ne n/m pasi Kourpoasnsie | IlpakTnyeckue (pposrie)
MPOrpamMMsl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Mexannveckue siBJIeHUs!
MexaHn4yeckoe IBUKEHHE U CITOCOOBI €ro
1.1 A 27 1 4 https://resh.edu.ru/
OnucaHus
1.2 B3anmoneiictBue Ten 15 https://resh.edu.ru/
1.3 3aKOHBI COXpaHEHUs 10 1 2 https://resh.edu.ru/
Nroro no pazaeny 52
Pa3nen 2. Mexanuveckne KoJjie0aHUSA U BOJTHBI
2.1 Mexanudeckue KoaeoaHus 8 3.5 https://resh.edu.ru/
2.2 MexaHnueckre BOJIHBL. 3BYK 3 https://resh.edu.ru/
Uroro no pazaeny 16
Pasnen 3. DieKTpoMarHuTHOE MoJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMArHuTHOE MOJE U
3.1 P 6 https://resh.edu.ru/
3JIEKTPOMArHUTHbIE BOJIHBI
Hroro no paszneny 6
Paspnen 4. CBeToBbIe SAIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 https://resh.edu.ru/
4.2 JIuH3bl 1 onTrUeckue pUOOPHI 1 https://resh.edu.ru/
4.3 Paznoxenne 6e10ro CBeTa B CIIEKTP 2 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Hroro no pazaeny 13
Pa3znea 5. KBanToBbBIE SIBJICHUA
5.1 Hcnyckanne 1 noriaonieHrne CBeTa aroMOM 4 1 https://resh.edu.ru/
52 CrtpoeHune aTOMHOTO s1pa https://resh.edu.ru/
53 SnepHble peakuun 6 https://resh.edu.ru/
Hroro no pazneny 15
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 21.5



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosan4yectBo 4yacos
Nenn/m | Tema ypoka Beero Konrpoisbnbie | IlpakTnyeckue
padoThI padoThI

®usnka — HayKa 0 IpUpoje. SBieHns npupoibl 1

2 Du3nYeCKUe ABICHUSA 1

3 dusnueckue BenMIUHbL. PazmepHocTs. dusnueckue mpuodopshl. 1
[TorpemHoCTH NpU NPSMBIX U3MEPEHUAX

4 VYpok-uccnenosanue "M3MmepeHne TMHENHBIX pa3MEpPOB TEI U IPOMEKYTKOB | |
BpeMeHH"
JlaGopaTopHas pabota "M3mepenne 00bEMa )KHIKOCTH U TBEPOTO Tea" 1 1
JlabopaTtopHas pabota "Ornpezaenenne pa3MepoB Majbix Tel1. Meton psiioB” 1 1

7 MeTtoasl HaydHOTO Mo3HaHUA. Onucanue PU3NIECKUX SBICHUH ¢ TOMOIIBIO 1
MoZeen

g Vpoxk-uccnenoanue "[IpoBepka rMnoTe3bl: JadbHOCTD MOJETA IAPUKA, | |
MyIIEHHOTO TOPU30HTAIBHO, TeM 0O0JIbIle, YeM OOJIbIIIe BHICOTA ITycKa"

9 Crpoenue BemiecTBa. ONBITHI, JOKa3bIBAIOLIUE TUCKPETHOE CTPOCHUE |
BELIECTBA

10 JlabopartopHas paboTa "OneHka AuaMeTpa aToMa METOA0M PSIOB (¢ 1 1
UCHOJb30BaHuEM (oTorpaduii)”

1 VYpok-uccnenoBanue "HabimtoieHue TemuoBoro pacmupenust razoB. OnbIThI | |
110 OOHAPYKEHHIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSKCHUS "

12 JBmwxenue yactur Bemectsa. Auddysus. bpoyHoBckoe nBuxenne 1

13 Ypok-uccnenosanue "HabmroaeHue u o0bsicCHeHHE OPOYHOBCKOTO JIBHYKCHHUS 1 1




u aupdpysun"

14 B3aumopeiicTBre yacTUIl BEUIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE 1

15 ArperaTHble cocTOsIHUS BemecTBa. OCOOEHHOCTH arperaTHbIX COCTOSIHUM 1
BOJIbI

16 Mexanunyeckoe asuxenue. IlyTs, TpaekTopus, nepeMeleHme 1

17 PaBHOMepHOE U HEpaBHOMEpHOE ABMKEeHUE. CKOPOCTh 1

13 HaxoxnaeHue ckopocTH, MyTH U BpEMEHH NIPU paBHOMEPHOM 1
MPSIMOJTMHEITHOM JIBHDKCHHUH

19 JlaGopartopHas pabota "OnpesnenaeHne CKOPOCTH paBHOMEPHOTO JBMXKEHUS " 1

20 ['paduku npsAMOTHMHEITHOTO paBHOMEPHOTO JBHUKEHUS 1

21 Pewenue 3amau no reme "Pacuer cpenneit ckopoctu" 1

” JlaGopaTtopHas pabota "OnpeneneHnue cpeaHeil CKOPOCTH CKOTbKEHUS |
OpycKa Wiy IapyuKa 10 HAKJIOHHOW TIOCKOCTH"

7 OTtHocuTenbHOCTD ABMKEHUA. Cl10XKEeHNEe CKOpOCTel IpU NapajuIeIbHOM |
JBI>KEHUU

24 [Tonyuenue u ananus rpaduKoB 3aBUCUMOCTHU MIYTH U CKOPOCTU JBUKCHHUS |
OT BpEMEHU

)5 Pemenue rpaduueckux 3agau no reme "Mexanuka. PaBHomepHoe |
NPAMOJIMHEHOE ABUKEHUE"

26 SIBneHue nHEpUUU. 3aKOH UHEPLIUU 1

7 B3aumoneiicTBue Ten Kak MpuurHa U3MEHEHUs1 CKOpocTH. Macca Tefna Kak 1
Mepa HHEPTHOCTH TeJia MPH MOCTYNaTeIbHOM JBUKCHUH

28 VYpok-uccnenosanue "CpaBHeHHE MacC MO B3aUMOCHCTBHUIO Te" 1

29 IImoTHOCTH BellecTBa 1

30 JlabopaTtopHas pabota "Ornpeaenenue mIoTHOCTH TBEPOTo Tena' 1

31 Pemenue 3amau no treme "Macca tena. ITnoTHOCTE BemrecTBa" 1

32 Cwmecu u cinaBbl. [loBepXHOCTHAs 1 TMHEWHAs IOTHOCTD 1




[ToaroroBka Kk KOHTPOILHOM paboTe Mo TeMe "du3nka — HayKa O MPUPO/IE.

33 [TepBoHauanbpHBIC CBEICHHSI 00 aTOMHO-MOJICKYJIIPHOM CTPOCHUH 1
BemrecTBa. MexaHuka'"
Kontponbnas padota no teme "®dusrnka — HayKa o MPUPOJIE.

34 [TepBoHauanbpHBIE CBEICHHS] 00 aTOMHO-MOJICKYJISIPHOM CTPOCHUH 1
BemecTBa. Mexanuka'"

35 Cua. SIBnenne taroreHusa. Cuia TSKECTH 1

36 N3obpaxenue cui. Pemenue 3amad mo reme "OnpeeneHne CHIbl TSHKECTH" 1

37 Cuna ynpyroctu. 3akoH ['yka 1

38 Bec Tena. U3mepenue cui. Junamomerp 1

19 VYpoxk-uccienoanue "HabmoaeHne H3MEHEHUS! CKOPOCTH TIPH 1
B3aMMOJICHCTBUH TEI"

40 Pewenue 3amau no reme "Cuia ynpyrocru. Bec tena" |

41 JlaboparopHas padota "OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh |
pactsbkeHus (nedopmarii) npy>KUHbI OT TPUII0KEHHOM CHUITBI"

42 Cuna TpeHus 1

43 Cnoxenue cui. PaBHoziecTBYOIIAs cuia 1

44 Pewenue 3amau no reme "Cnoxenue cui. PaBnoaeiictByromias cuna" 1

45 Pemenue 3agaud mo reMme "Bzaumonenctsue tei. Criibl B MexaHuke" 1

46 Pemenue 3anau no teme "Cuna tpeHus". Ypok-uccieroBaHue 110 TEME |
"UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT TUIOMIAAN CONPUKOCHOBEHHUS "
JlaGopaTtopHas padota "ONbIThI, JEMOHCTPUPYIOITUE 3aBUCUIMOCTh CHIIBI

47 TPEHUSI CKOJILKEHUS OT CUJIbI JABJICHUS U XapaKTepa COMPUKACAIOIINXCS 1
noBepxHocren"

48 Pemenne 3amad mo teme "B3ammoneiictBue Ten. Cuiabl B MeXaHuKe" 1

49 KonrtponbHas padora no teme "B3aumoneiictue ten" 1

50 JlaBiieHue TBEPBIX TEI 1




51 VYpoxk-akcniepuMeHT "CriocoObl onpeeneHus JaBieHus TBEpAoro tena' 1
52 Ypok-uccnenoBanue "3aBUCUMOCTD IaBJIEHUS Ta3a OT TEMIIEpaTyphl” 1
53 JlaBaenue xuaKocTer u ra3oB. 3akoH Ilackamns 1
54 [IneBMaTHu4eckue yCcTporucTBa 1
55 3aBUCHUMOCTH JaBJICHUS YKUIKOCTH OT TJITyOUHBI 1
56 I'mppocraTnyeckuil napamokc 1
57 Ypok-nipoekT "N3yueHne cooOmarmumxcs cocy10B" 1
58 VYpoxk-konpepenuus "[ mapaBnuueckue MeXaHU3MbI" 1
59 Hcnonp3oBanne BBICOKUX JABJIECHUN B COBPEMEHHBIX TEXHOJIOTHIX 1
60 Pemenue 3agaa mo teme "JlaBneHue KuaKkocTH" 1
61 ATMocdepa 3emiu ¥ IPUIHHBI €€ CYIIeCTBOBAHUS 1
62 VYpok-uccnenosanue "[IposBienue nelicTBrs aTMOC(HEpHOro aBaecHUs" 1
63 W3mepenune atmocdepHoro aasiaenus. OnbiT Toppudeniu 1
64 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HaJl yPOBHEM MOPSI. |
[Tpubops! asst u3MepeHust aTMOCPEPHOTO JTABIICHUS
65 Bapomertp-anepoua. ATMocdepHoe AaBIeHHE Ha pa3IMYHBIX BHICOTaX 1
66 BriTankuaromas cuia. 3aKkoH Apxumena 1
67 Pemienue 3amau no reme "3akon Apxumena" 1
68 Ypok-uccnenoBanue "IKCIEPUMEHTATHPHOE OOHAPYKEHUE ACHCTBUS 1
KUJKOCTHU U Tra3a Ha MOTPYKEHHOE B HUX Teso"
69 JlabopaTtopHas pabota "OrnpeaenieHne BbITATKUBAIONIEH CUITBI, |
JefCTBYIONIEH Ha TEJI0, HOTPYKEHHOE B )KUJIKOCTh"
70 [lnnaBanue ten 1
71 JlabGopaTtopHas pabota "VccienoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT |
o0beMa MorpyKEHHOM B )KHJIKOCTh YacTH Tena"
72 BosznyxomiaBanue. [inaBanue cy1oB 1




73 Pemenue 3amau mo teme "3akoH Apxumena. Y cinoBus miaBaHus Ten'" 1

74 Pemienue 3amau no reme "JleficTBHUE KUIKOCTH U T'a3a Ha MOTPY>KEHHOE B |
HUX Teno"

75 VYpoxk-npoekT "KoHcTpyupoBaHue apeoMeTpa WK JJOAKHU U ONIPEICTICHHUE 1
rpy3onoabéMHOCTH"

76 [ToaroroBka Kk KOHTpOJILHOU padoTe 1o Teme "JlaBneHue TBepbIX Tel, |
JKHIKOCTEN U Ta30B"

77 KonTponbHas pabora o teme "JlaBneHne TBEPAbIX TeI, )KUIKOCTEH U 1
razoB"

78 Mexanunyeckas pabota 1

79 Mo1HoCTb 1

80 Pemenue 3amau Ha onpeneneHue pabOThl U MOIITHOCTH 1

81 PaboTa cuiibl TSXKECTH U CHUJIBI TPEHHS 1

2 VYpok-uccienopanue "PacdyéT MOIIHOCTH, pa3BUBAEMOM MPH MOIBEME 11O 1
nectauie"

83 [IpocThie MexaHU3MBI 1

84 MowmeHT cuisl. [IpaBuno MOMEHTOB 1

25 JlabGopaTtopHas pabota "M3yueHnue npaBuia perdara yist lOJBUKHOTO U |
HEMOJIBUYKHOTO OJI0KOB"

86 "3os0TO€E NMpaBUIIO" MEXaHUKU 1

27 Pemenue 3amau mo reme "3omoToe npaBuiio MmexaHuku'" / Beepoccuiickas 1
npoBepoyHas paborta

28 Pemenwue 3amau o Teme "PaboTta CHITBI TSDKECTH M CHITBI TpeHUS " / |
Bcepoccuiickast npoBepouHas paboTa

89 Ypok-nipoekt "lIpoexkTupoBanne NoaMCHIacToB ¢ 3aJaHHBIMU ITapaMeTpaMu’” 1

90 VYpoxk-koupepennus "IIpocTrie MEXaHU3MBI B OBITY, TEXHHUKE, )KHBBIX |

opranusmax"




91 Koaddurment nosne3Horo n1ecTBUst MPOCTHIX MEXAHU3MOB

JlaGopatopHas pabota "Onpeaenenue KIIJI moBuKHOTO U HEMOABUKHOTO

92

0110K0B"
93 Mexanunyeckas sHeprusi. Kunetnueckas v MOTEHIIMAIbHAS SHEPT U
94 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

Ypok-3KcriepuMeHT "IKCIEPUMEHTAIILHOE ONPEICICHUE U3MEHEHUS
95 KUHETUYECKOW U TOTEHIIMAIBHON SHEPTUU MIPHU CKATHIBAHUU TeJa 10
HaKJIOHHOM TI0CKOCTH"

[ToaroroBka k KOHTpPOJILHOU paboTe 1o Teme "PaboTa U MOIIHOCTB.

96 Oneprus"
97 Kontposnbnas padota no teme "Pabota u MOoIiHOCTh. DHeprus" 1
98 Pabota ¢ Tekcramu o teMme "MexaHndeckoe ABMKeHUeE" 1
99 Pa6ora ¢ Tekctamu o reme "CtpoeHue Bemiectsa' 1
100 Pabota c Texctamu 1o Teme "Cuitbl B ipupoe” 1
101 Pabora ¢ Texctamu no teme "JlaBneHue TBEPABIX TeEN, JKUJKOCTEH U ra3oB" 1
102 PaGora ¢ Tekctamu no teme "Oueprus. [IpocTie MexaHu3MbI" |
0

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME




7 KIIACC «CUPNYC»

Ne i/ HaumeHoBaHMe ypoka Heneast
I'naBa 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAKIIEr0 MUPa
1 Ponb Gu3MKHM B )KU3HU YeIOBEKa 1 Henens
2 ®dwusuka - Hayka o npupoze. Habmonenus u onbitel. Ou3nueckue TEPMUHBIL. | Henens
3 ®dusznueckue BenuyuHbl. Pazmepnocts. Enqunuisl puznueckux BenndyuH. 3mepenue puandeckux BETUUHH. | Henens
OTaNoHBI
®dwusnueckue npubdbopsl. Llena nenenus. [lorpemnocts n3mepenuii. [IpaBuna 6e3onacHoro Tpyaa ¢
4 71a00paTOPHBIM 000PYTIOBAHUEM. 2 Hexens
JlaGopaTopHas pa6ora Ne 1 "OnpenesneHue eHbl JeeHUs U3MEPUTEIbHOTO nprbdopa”
3HAKOMCTBO C U3MEPUTEIbHBIMU ITpUOOpaMu
5 Mexnynapoanas cuctema eaunuil. [lepeBo BHeCUCTEeMHBIX euHUI] B efuHUIBI CU. 2 Henensd
EcTecTBeHHO-HAYYHBIN METO]] IIO3HAHUS: HAOJIIOICHUE, ITOCTAHOBKA HAYYHOT'O BOTIPOCA, BBIJIBI)KCHUE
6 THIIOTE3, SKCIEPUMEHT IO MIPOBEPKE TUIIOTE3, 00BsICHEHHE Ha0It01aeMoro siBieHus. Onucanue Gpusndeckux 2 Henens
SIBJIEHUW C MIOMOILBIO MOJENEH.
I'naBa 2. [lepBoHaya/IbHbIE CBeICHUS] 0 CTPOEHMHU BelleCcTBA
. CrpoeHnue BemecTBa: aToMbl U MOJIEKYJIbL, UX pa3Mepbl U Macchl. ONbITHI, TOKa3bIBAIOLIME JUCKPETHOE 3
CTPOEHHUE BEIECTBA. HeAeIA
8 JlaGopaTopuasi pa6ota Ne 2 "M3mepeHue pa3MepoB MallbIX TN CIOCOOOM psiioB" 3 "Hepens
9 JBrxxeHue yactul BeuecTsa. CBsA3b CKOPOCTU ABUKEHUS YaCTHUI] C TEMIEpAaTypoil. BpoyHOBCKOE IBMKEHUE. 3
I[H(b(by3nﬂ' HEACIIs
10 B3auMopeiicTBre YyacTHI] BEIIECTBA: MPUTSKEHUE U OTTalKuBaHuEe. CMauyuBaHUe U KaUJUISIPHOCTb. 4
[ToBepXHOCTHOE HATSIKEHUE. HeNeIA
ArperaTtHbple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTALITUICCKUX ) TEIL.
11 4 genens
12 0O606mmenue o teme "[lepBoHauanbHbIEe CBEACHHUS 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHUU BelrecTa” 4
HEeJes

I'naa 3. /IBM:KeHMe U B3aMMOAeCTBHE TeJl




13 Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUKECHUE S Henens
14 CxopocTb. EAMHUIEI U3MEPEHUSI CKOPOCTH 5 Henens
15 Pacuer IIyTU U BPEMEHU JBUKCHUS 5 Henensa
JlabopaTopHast paGora Ne 3 "[3mepeHue cKkOpocTH, IyTH U BPEMEHU PAaBHOMEPHOTO MPSIMOJIMHEIHOTO
16 JIBUKEHUA Tena" 6 nenens
17 Cpennsist CKOpOCTh 6 Henens
18 Pemenue 3agau Ha pacyeT myTH U BPEMEHH JIBUKECHUS 6 Henmens
19 ['padmyeckuii cmiocob onucanus ABMKESHUS 7 Henens
20 OTHOCUTENBHOCTD IBUXKECHUS 7 Henens
21 Penienne KOMIUIEKCHBIX 3a/1a4 HA pAaBHOMEPHOE MPSIMOJIMHEMHOE IBUKEHUE 7 Hepens
22 [ToaroToBka Kk KOHTPOJIBHOM paboTe. PaBHOMEpHOE MPSIMONMHEHHOE IBUKEHHUE. 8 Henens
23 KontposabHas padora Nel. PaBHoMepHOE PSMONIMHENHOE IBUKEHHE. 8 Henens
Macca Tena. IImoTHOCTE BemecTBa
24 JlabopaTopHasi padora Ne 4 "M3mepeHne Macchl Tea Ha pblYaKHbIX Becax" 8 nenens
25 Macca tena. UHepTHOCTH 9 Henens
26 [TmorHOCTE BerecTBa. Pacyer Maccsl 1 00beMa Tella IO €ro IIOTHOCTH. 9 Henena
27 JlaGopaTopHnas pa6ora Ne 5 "l3mepenue o0bemMa U INIOTHOCTH TBEPAOTO Tea" 9 Henens
28 Tena ¢ monoctsaMu, MacTabHble Moaenu. Perenne 3agau 10 nenens
29 Cpenssist mIoTHOCTH. CIIaBbl U CMECH. 10 Hemensa
30 [ToBepXxHOCTHAs M JIMHEWHAS TUIOTHOCTh 10 Hemensa
Pemenwne 3anad mo Teme "Macca tena. [TnotHoCTh BemecTBa". [loaroToBka K KOHTPOJIBHOH padoTe.
31 11 nenens
32 KonTposbHas pabora Ne2. Macca tena. [InoTHocTh BeliecTBa 11 Henens
33 AHanu3 UTOroB KOHTPOJIBHOH paboTsl. Bzaumoaeiicteue ten. Cuna 11 nepens
34 Bcemupnoe tsarorenue. Cuna tsbkectd. Cuiia TSXKECTU Ha JPYTUX MJIaHETax. 12 nenens
35 Cuna ynpyroctu. 3akoH ['yka 12 nenens
N3mepenue cuiibl. JJuHaMmoMerp.
36 JlabGopaTtopnas padora Ne 6 "['pagyupoBaHue npy>KUHbI JuHaMmomeTpa" 12 nenens
37 Pemenue 3amad o cusie TSKECTH U CUIIE YIIPYTOCTH 13 nenmens




38 PaBnonelicTByromast cuiia. CioskeHue Cuil, ASHUCTBYIOUIUX 110 OJHON MPSIMOil. 13 Henens
39 Bec tena. HeBecoMocTs. 13 Henens
40 Tperuii 3akon HeroToHa. Cuita peakuuu ornopsl 14 wenensa
41 Cuita Tpenusi. TpeHue CKOJIbKEHUS U TPEHUE TTOKOS, B3KOE TPEHHUE. 14 nenens
JladopaTopHasi padora Ne 7 "HccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUSI CKOJIBKEHUS OT IJIOMIaAN
42 COTIPHUKACAIOIINUXCS TET U MPUKUMAIOIICH CUITBI" 14 nenens
43 Tpenue B npupoje U TEXHUKE. 15 Henens
44 Pemenue 3a1au Ha onpeieieHUe CUIIbl TPEHUS. 15 nemens
45 Penrenne koMIiekcHEIX 3amad o TeMe "B3anMogaeiictBue Ten. CHiibl B MeXaHUKe" 15 Hemensa
I'naBa 4. /laBieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
Hasnenue. [lepenaua naBinenust TBEpABIMU TenaMu. CrocoObl YMEHBIIIEHUS ¥ YBEIHMUCHUS JaBJICHUS
46 16 Henens
47 VYpok-3kcnepumenT "Onpenenenye gaBieHus TBepaoro tena' 16 nenens
48 Pemenue 3aiau Ha onpeeneHue AaBieHus TBepaAbix Ten. Cuia JaBieHus. 16 Henens
49 JlaBneHue ra3a. 3aBUCUMOCTbD JABJICHUS T'a3a OT 00bEMa M TEMIIEPATYPHI. 17 nenens
50 JlaBneHue B )XUAKOCTAX U razax. 3akoH Ilackans. IlHeBMaTH4ecKknue MaliuHbI 17 Henens
JlabopaTopnasi padora Ne 8 "M3yueHue 3aBUCUMOCTH JIaBJICHHSI Ta3a OT €ro TeMIIepaTypbl U o0beMa
51 cocya" 17 nenens
52 3aBUCHUMOCTD JaBJICHUS KUAKOCTH OT TNIYOUHBI MMOTPYXeHUs. [ mapocTaTnaeckuii mapaiokc. 18 Henmens
53 Pemrenne 3ama4 Ha HaXOKAEHHE JABJICHUSA CTOJIOA JKUIKOCTH 18 Henens
54 Pacuer naBieHus KUJAKOCTH HA CTEHKH COCYJla 18 Henensa
55 Coobmaromuecs: Cocypl. 3aKOH COOOIIAIONTUXCS COCYIOB. 19 Hemensa
56 Pemenue 3amau o teme "Coobmadmuecs: cocy bl 19 Henensa
AtMocdepHoe naBneHue. Atmocdepa 3emin U atmochepHoe aaBieHue. [[puarHbI CyIecTBOBaHUS
7 BO3IyIIHOM 00009k 3emuin. OnbiT Toppudernim. 19 Henens
N3mepenne armocdepHoro naBineHus. 3aBUCUMOCTh aTMOC(HEPHOTO TaBJICHHSI OT BHICOTHI HAJl YPOBHEM
S8 Mopsi. [Ipubops! A1 U3MEPEHUS aTMOC(HEPHOTO JTaBICHHUS 20 nenens
59 Pemenue 3amau Ha onpe/eneHUE TaBICHHUS B )KHIKOCTH ¢ YIETOM aTMOC(EpPHOTO JaBICHUS. 20 Hemens




FI/II[paBJII/I‘-IGCKI/IC MeXaHu3MbI. MICcImoIb30BaHe BEICOKUX I[aBJIeHI/Iﬁ B COBPECMCHHBIX TCXHOJIOTUAX.

N 20 "enenst
60 YcerpoiicTBO BOAONIPOBOIA 0 Hen
61 Kak MBI ABIIIUM ¥ IEEM 21 wenens
62 Pemenue 3anau no reme "JlaBiaeHue TBEpABIX Tell, KUAKOCTEH U ra3oB" 21 Henens
63 Pemenue 3ana4 no teme "JlaBiieHue TBEpABIX TeEI, )KUIKOCTEN U ra3oB" 91
o enens
[ToaroToBKa K KOHTPOJIBHOU paboTe. HER
Kountpoabnas padora Ne3. "B3zaumopeiictBue Ten. Cuibl B MexaHuKe. J{aBieHne TBEpbIX Te, KUIKOCTEH
64 Y Ta30B." 22 "enens
AHanM3 UTOrOB KOHTPOJIBHOM paboThl. JleCTBHE KUAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TEJIO. 2
H L
65 Britankupatomas (apxuMeioBa) cuia. 3akoH Apxumena. caen
66 JlabopaTopnast paGora Ne 9 "OnpeneneHue BbITAIKUBAIOIIUI CUIIBL, JEMCTBYIOIUI HA IOTPYKEHHOE B 2
Henest
JKUJIKOCTB Teo" A
67 Pewienue 3amad Ha onpeeneHne BBITAIKABAOIIECH CUIIbI 23 Henens
68 Pemienue 3a1au Ha onpeeneHNe BHITATKUBAOIIEH CHJIbI 23 Henens
[InaBanue Tem. ”
N H S
69 JlabopaTopnasi padora Ne 10 "BrisicHeHue ycioBHi MJIaBaHMs TeJl B KUIKOCTH" Al
70 IInmaBanue Ten. Pemenue 3amad. 24 nenens
71 [InaBanue cynoB.Ocanka. Bo3ayxormiaBanue 24 uenens
72 Pemenue 3amau no reme «IlnaBanue ten. BozayxormiaBanue» 24 uepens
73 Pewmenue 3anau no reme «IlnaBanue ten. Bo3ayxomiaBanue» 25 uenens
74 [IpoekTupoBaHue U KOHCTPYUPOBAHUE APEOMETPA 25 "Henenst
P
75 Pemenue 3amau mo teme "M3meHeHne ypoBHS KUIKOCTH" 25 "Henenst
76 Pemenue 3anau no reme "M3meHeHue ypoBHS KUIKOCTH" 26 Henens
77 Pewenue 3anau no reme "JleiicTBrE KUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO" 26 Henens
[ToaroToBka K KOHTPOJIBHOU paboTe 1mo Teme "JlelicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teo"
78 26 Henens
79 KonTpoabsnas padora Ned. "JleiicTBre )XKMAKOCTH U raza Ha MOTPYKEHHOE B HUX TeJo" 27 Henmens
I'naBa 5. Pa6oTa u MOIIHOCTb. DHEePrus
80 AHan3 UTOrOB KOHTPOJILHOM paboThl. MexaHnueckas padora 27 venens
H




81 PaboTa cuIIbI TSDKECTH M CHITBI TPCHHUS 27 Henens
82 Jla6opaTopnasi pa6ora Ne 11 «3mepenue paboThl CUIIBI TPEHUS 28 Henens
83 MouHoCTh 28 "Hexenst
84 Pemenwne 3aa4 Ha onpeesieHne MEXaHUIeCKOW paboThI M MOIITHOCTH 28 nenmens
85 [IpocThie MEXaHU3MBI. 29 venens
Poiuar. YcinoBue paBHOBECHS CHJI HA pblyare.
86 JlabopaTopHasi padora Ne 12 "BrisicHeHue ycioBuii paBHOBecHs pbryara” 29 nenens
87 MowmenT cuinbl. [IpaBuino MOMEHTOB 29 venens
88 Pemenue 3amad. YcioBue paBHOBeCHs CUJl Ha poiyare. [IpaBuiao MOMEHTOB. 30 nenenst
89 HenoasmkHBIN 1 HOABUKHBIN OJIOKH 30 genmens
90 "3onoToe" mpaBUIO0 MEXaHUKHU 30 nenenst
91 Pemenue 3anay. [IpocTbie MexaHU3MBI 31 Henens
92 Koadduruent none3Horo neicTBusi MeXaHU3Ma. 31 Henmensa
93 JlabopaTopnas pabora Ne 13 "Onpenenenne KIIJ[ HakinoHHO# miockoctn" 31 "enens
94 Pemenue 3amgau "KII/] mpocThix MeXaHU3MOB" 32 Henens
95 Oneprusi. Mexanudeckast sHeprus. Kunetuueckas v moTeHUManbHas YHEPIUs. 32 Henens
[IpeBparienne 0JHOTO BUIa MEXaHUYECKOM YPHEPTUU B APYTroid. 3aKOH COXpaHEHUs U MIPEBPAIICHHS YHEPTUU
96 B MEXaHUKE 32 nenens
97 Pemenue 3amau o reme "Padorta. MomniHocth. DHeprus" 33 Henenst
[ToaroroBka Kk KOHTPOIBHOU padote mo Teme "Mexanuka. Pabora. MomuocTs. Dueprus. CtaTuka u
o8 MPOCThIE MEXaHU3MBbI" 33 menena
Kontposbnas padora Ne 5 nmo teme "Mexanuka. Pabora. MomHocTs. DHeprus. CTaTuka v MpOCThIe
99 MEeXaHU3MbI" 33 Henens
100 [ToBTOpEHME 34 nenens
101 [ToBTOpEHME 34 yenensa
102 IToBTOpEeHue 34 nepnens




8 KUIACC

Ne
/o

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTpoJbHbie
padoTsbI

IIpakTHyeckue
padoThI

OCHOBHBIC TTOJIOKCHHUS MOJ'IGKy.]]HpHO-KPIHGTH‘-IGCKOfI TCOPHHU U UX ONBITHBIC
MOATBCPKIACHUA

Macca u pa3mep aTOMOB U MOJIEKYJT

Monenu TBepAOro, )KMJIKOr0 U ra3000pa3HOro COCTOSIHUM BELECTBA

VYpoxk-koHpepenuus "Kpucrammnueckue u amopgHsie Tena. ['padeH.
ITosyyeHne UCKyCCTBEHHBIX aaMa3oB"

CMmaunBaHue u KalnnJIIAPHOCTD. HOBerHOCTHOG HaTsXKCHUC

Temnopoe paciimpCHuC U CKaTUC

TemnoBoe nBrxeHue. Temneparypa

TeMrmiepaTypHble Kb

BuyTpeHHss sHeprus U cnocoObl €€ N3MEHEHUs

— O |00 ||\ W

Bupael rerionepenaun

—_— | = | [ [

VYpok-koHbpepenius "Mcnonb30BaHne TEIIOBBIX CBOMCTB BEIIECTB U
MaTEepUasoB B LIEAX SHEprocOepekeHus"

12

KomnunuectBo TerioTel. Y aeabHas TEILIOEMKOCTD

13

VYpoxk-uccnenosanue "IIpoBepka runoTe3pl IMHEMHON 3aBUCUMOCTH JUTMHBI
CTOJIOMKA JKUAKOCTH B TEPMOMETPHUECKOM TpyOKe OT Temmeparypsbl”

14

VYpaBHeHue TernoBoro 6ananca. TermiooOMeH U TeII0BOE paBHOBECHE. 3aKOH
Hprorona—Puxmana

15

Jlaboparopuas padota "VccnenoBaHue siBICHUS TEIUIOOOMEHA TIpU
CMEIIMBAHUU XOJIOAHOU U ropsiueit BOAbI"

16

Pemenwue 3anay nmo Teme "TemnooOMeH u TEIIoBoe paBHOBecHe"




Jlabopartopnast pabota "Onpeenenne KoJIn4ecTBa TEIIOThHI, TOTyYeHHOTO

17 BOJIOW MPH TEMII000MEHE C HArPEThIM METAJUTMYECKUM IHJIUHIPOM" ! !

18 [InaBneHue u oTBEpIeBaHNE KPUCTAIUIMYECKHUX BEIIECTB. Y JIeIbHAs TEIUIOTa |
TJIaBJICHUS

19 Pemenue 3amgau no teme "IlnaBinenue u oTBep/ieBaHNE KPUCTATUTMYECKHUX Ten" 1

20 Jlaboparopras padota "OnpeneneHue yaeabHON TETUIOTH TUTaBIICHUS Jiba" 1 1

)1 Ypoxk-uccnenoBanue "CpaBHEHUE MPOIIECCOB TUIABICHUS KPUCTAJUIMUECKUX I 1
TeJ U pa3MArdeHus IpU HarpeBaHuu aMopHBIX Ten"

22 [TapooOpazoBanue u konaeHcauus. Mcnapenue 1

7 Kumnenue. Y nenpHas Teraora napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI |
KHUIICHUS OT aTMOC(EPHOTO JTaBICHUS

24 Pemenue 3amau o reme "[lapooOpazoBanue u kuneHue" 1

25 VYpok-uccnenosanue "OO0bICHEHNE 3aBUCUMOCTH TEMIIEPATYPHI KUIIEHUS OT | |
nasieHus"

26 HacwpImeHHbIid 1 HEHACHIIICHHBIN map. BiiaxxHocTh BO3yxa 1

7 BrnaxnocTs Bo3ayxa u e€ usmepenue. JlaboparopHas padora "Omnpesenenue | 0.5
OTHOCUTEIHLHOMN BIQXKHOCTU BO3IyXa" ’

28 Pemenue 3amau mo teme "BnaxHocTts" 1

29 Pemrenue 3amau u anHanu3 CUTyaruii, CBI3aHHBIX C SIBJICHUSIMU UCTIAPEHUS U |
KOH/ICHCAIIUH

30 OHeprus TOMIUBA. Y IebHasl TEII0TA CTOPaHUs 1

31 [TpuHIHMITBI paOOThI TEIIOBBIX JBUTATEICH 1

32 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO CrOpaHUs 1

33 KIIJI TenmoBoro aABurareis 1

34 Pemenne 3amaa mo treme "KIIJ] TertoBoro aeurarens"” 1

35 VYpoxk-koHpepeHuus "TennoBble IBUTAaTENN U 3allUTa OKpYy>Katoliei cpeasr” 1

36 TemnnoBsle MOTEPH B TETIOCETAX 1




3aKkoH COXpPAaHCHUS U MIPEBPAIICHHA SHEPTUU B MCXAHUYCCKHUX U TCIIJIOBBIX

37 1
mporeccax

13 [ToaroToBka K KOHTPOJIBHOU paboTe 1o Teme "TernsoBble BICHHUS. )
W3MeHeHne arperaTHbiX COCTOsIHUI BelecTBa'

19 Kontponbnas padota mo Teme "TemoBbie siBneHus. Mi3MeHeHne arperaTHbIX 1
COCTOSIHUH BellecTBa"

40 Onektpuzarus Ten. [[Ba pona 3apsanos 1

A1 VYpok-uccienosanue "VccnenoBanue crnoco00B pa3IMyHbIX BELIECTB |
Ha3JIEeKTPU30BHIBATHCS "

42 B3anmoneiicTBue 3apsskeHHBIX Tell. 3akoH Kynona 1

43 OnexTpuueckoe noyie. Hanpspk€HHOCTD d1eKTpuyeckoro nois. [Ipuniun 1
CYTIEPITO3UINN DIIEKTPUIECKHX TTOTeH

44 Hocurenu anexTpuueckux 3apsiioB. JineMeHTapHbli 3apsaa. CTpoeHne aToMa 1

45 3aKOH COXpaHEHHMS IEKTPUUECKOTO 3apsiaa 1

46 IIpoBOIHMKY, IUDIIEKTPUKH U MOJIYIPOBOJHUKH 1

47 Ypok-koHbepeHius "DaeKkTpusanusl B TOBCEIHEBHOMN XU3HU" 1

48 Pemrenue 3amau no teme "3akoH coXpaHEHUs AIEKTPUIECKOTO 3apsiaa' 1

49 DNeKTpudecKuil TOK. ICTOUYHUKH 3JEKTPUUECKOTO TOKa |

50 VYpok-uccnenosanue "MccnenoBaHue 1eHCTBUS 3JIEKTPUUECKOIO MOJIS Ha |
MIPOBOJIHUKHU U TUDJIEKTPUKH"

51 DNEKTPUUECKUN TOK B METAILIAX 1

52 DNEeKTpUYECKUN TOK B JKUIKOCTSIX U Ta3ax 1

53 DnexTpuuecKas Lenb 1

54 Cuna Toka. AMnepmerp 1

55 DnexTpuueckoe HanpskeHue. Bonbtmerp 1

56 Jlaboparopnast pa6ota "COopKa 1 UCTIBITAHUE DJICKTPUUSCKON 1IETIH |

OCTOSIHHOI'O TOKA"




57 3aBUCUMOCTb CHJIbI TOKA OT HampsbkeHus. 3akoH OMa /715 yyacTKa LenH
JlaGopatopHnas pabora "MccinenoBaHue 3aBUCUMOCTH CUJIBI TOKA,

58 IIPOTEKAIOILET0 YEPE3 PE3UCTOP, OT HANIPSIKEHUS HA PE3UCTOPE U
COMPOTHUBIIEHUS pe3ucTopa”

59 DIEeKTPpUYECKOEe CONPOTUBIIEHUE. Y ACIBHOE CONPOTUBIICHUE

60 Jlaboparopuas padota "OnpeneneHne yaeapHOro COMPOTHBIICHUS
MPOBOIHUKA"

61 Pemenue 3ana4 no teme "IIEKTPUUECKOE CONIPOTUBIICHUE. Y AEIBHOE
conpoTuBieHue"

62 Pemrenue 3agad mo teme "3akod Oma"

63 ITocnenoBarenbHOE U NapauIeIbHOE COEIUHEHUS IIPOBOIHUKOB

64 Jlabopartopnast pabota "IIpoBepka mpaBuiIa CI0KCHUS HAPSHKCHUH TIpH
MOCIIeI0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB"

65 Pemenue 3anau no teme "IlocnenoBarenbHOE U MapaienbHOE COSIUHEHUS
MIPOBOTHUKOB"

66 Jlaboparopnas padota "IIpoBepka mpaBuiia AJis CUIIBI TOKA TIPH
[apajIeIbHOM COEAMHEHUN PE3UCTOPOB"

67 Pemenue 3anay Ha npuMeHeHue 3akoHa OMa il pa3InyHOTO COeTUHEHUS
MIPOBOJAHHUKOB

68 O/1C u BHyTpeHHEe CONPOTUBIIEHUE NCTOYHHUKA TOKA. 3akoH Oma st
MOJHOM Lenu

69 Pemenue 3ana4 no teme "O/1C, BHyTpeHHEE CONPOTUBICHUE UCTOYHHUKA
ToKa. 3akoH OMma 1714 IOJIHOH 1ernu"”

70 Jlabopartopnast padota "Onpenenenne DJIC 1 BHyTpEHHETO COMPOTUBIICHUS
HMCTOYHMKA TOKA"

71 [TpaBuna Kupxroga

72 JlaGoparopnast pabdota "IIpoBepka npasui Kupxroga"




VYpoxk-uccienoBanue "M3yueHne BONIbT-aMIEPHBIX XapaKTEPUCTHK

73 HEJIMHEHHBIX 3J1€EMEHTOB"

74 Pabota snekTpruueckoro Toka. MOITHOCTb 3IEKTPHUECKOT0 TOKa

75 Jlabopartopnast pabota "Onpezernenne padboThl ¥ MOIITHOCTH JJIEKTPHUECKOTO
TOKa"

76 3akon [xoyns-Jlenna. [Torpedburenu snexkTpuueckoro Toka. Koporkoe
3aMBbIKaHUE

77 Ypok-koHpepeHmus "OObICHEHNE U PUHIUT TSHCTBUS JOMAITHUX
3JIEKTPOHArpeBaTeIbHbBIX TPUOOPOB"

78 [ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "DIESKTPUISCKUEC 3apsIb.
3apsKEHHbIE TeJla U UX B3aUMOAeUCTBUS. [I0CTOSTHHBIN AeKTpUYEeCKU TOK"

79 Kontpoinbnas pabota o teme "IneKTpudecKue 3apsibl. 3apsKEeHHBIC Tella U
ux B3aumojiedcTBUs. [10CTOSHHBIN 2JIeKTpUYECKHi TOK"

20 [TocTostHHBIE MArHUTBL. MarHuTHOE N0JIe 3EMJIM U €0 3HAYEHUE JJIs1 AKUZHU
Ha 3emuie
VYpoxk-uccienopanue "M3ydeHrne MarHuTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB

81 IpU UX 00bEIMHEHUH U pa3/iesieHnu. Buszyanusanus mossi moCTOSHHBIX
MarHuToB"

82 OmnsIT OpcTena. MarHuTHOE 1oJie 3JIEKTPUUECKOro ToKa

23 OneiT AMnepa. MarHuTHoe noJjie KaTyuku ¢ Tokom. [Ilpumenenmne
AJIEKTPOMArHUTOB B TEXHUKE

84 Cuna Amrnepa u onpeiesieHue €€ HanpaBJICHUs

85 Pemenue 3anau no teme "Cuna Amnepa 1 onpeeneHue e€ HanpaBiaeHus "

26 DJEeKTPOBUTaTEb MOCTOSHHOTO TOKA. VCIop30BaHue 3JeKTPOABUraTeIeH
B TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

87 Bcepoccuiickas npoBepouHas paboTa

88 Bcepoccuiickas mpoBepouHas pabota




Jlabopartopnast pabota "N3yueHnne AeHCTBUS MAarHUTHOTO TIOJIS HA IPOBOTHHUK

89 " 1 1
C TOKOM

90 VYpoxk-koHpepenuus "[IpakTuyeckoe NpUMEHEHUE IEKTpoIBUTaTenen" 1

o1 Jlabopartopnast pabota "KoHcTpyrpoBaHue u n3yueHne padboThl | 1
AJIEKTpOJBUTATEIIS "

92 Jlaboparopnas padota "H3mepenue KI1J[ anekTpoaBurarenbHON ycTaHOBKA" 1 1

93 OmnbiTel @apasest. 3aKOH 1EKTpOMarHuTHOM uHAYKuu. [IpaBuno Jlenna 1

94 VYpok-uccrnenosanue "McciaenoBanre n3MEHEHUM 3HAUCHHS 1 HATIPABJICHUS | |
WHIYKIIMOHHOTO TOKa"

95 Pemrenue 3amau no reme "3akoH 351€KTpOMarHuTHON MHAYKIMH. [IpaBuiio 1
Jlenna"

96 Dnekrporeneparop. CriocoObI MOTyUYEHHUS FICKTPOIHEPT I 1

97 Ypok-koH(bepeHIHs "IIEKTPOCTAHIINN Ha BO3OOHOBIISIEMBIX HCTOYHHKA |
sHepruu. [Ipobnemsr sxonorun. TOMIMBHBIE 3JIEMEHTHI U 3JIeKTpoMoouIn"

98 KonrtponbHas pabota "DneKkTpoMarHuTHele sBJIeHUS" 1

99 Pabora c Texkcramu o reme "Tennosbie iBIEHUS" 1

100 PaGora ¢ TekcTamu 1o Teme "INeKTpUIECcKue 3apsiibl. 3apsHKEHHBIC TeNa U UX |
B3auMoeiicteue"

101 Pabota ¢ Tekctamu 1o Teme "I1oCTOSTHHBIN 2EKTPUIECKUNA TOK" 1

102 Pabota ¢ Tekcramu o TeMe "MarHuTHbIEe SBICHHS U JIEKTPOMarHUTHAs |
UHIyKIUs"

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 22.5




9 KJIACC

KoandyecTBO 4acoB

Nen/m | Tema ypoka Beero Konrtpoubnbie | IIpakTnueckne
padoThI padoThI

n Mexanuueckoe aBmxeHue. MarepuanbHas Touka. CriocoObl onrcaHus |
MEXaHUYECKOTO IBUKEHUS

2 Cucrema orcyera. OTHOCUTENIBHOCT MEXaHUUYECKOTO JABHIKEHHS 1

3 BexTopHble BETUUHHBI, ONIEPALUU C BEKTOPAMU, IPOEKIIUN BEKTOPOB 1

4 Paanyc-BekTop MaTepHaabHON TOUKH, IEpeMEIeHHe Ha MIIOCKOCTH 1

5 PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUYKEHUE 1

6 Pemenue 3anau no teme "PaBHOMEPHOE NPSAMOJIMHENHOE IBUKEHUE" 1

. HepasHomMepHoe npsiMonuHeiHoe nBukeHue. CpeaHsis 1 MTHOBEHHast |
CKOpOCTb TeJla IPX HEPABHOMEPHOM JIBUKEHUU

8 JlaboparopHas pabota "Onpenenenue cpeIHell CKOPOCTH CKOTBKEHUS | |
OpycKa WK JBWKEHUS MIapUKa M0 HAKJIOHHOU MJIOCKOCTH"

9 PaBHOYCKOpEHHOE MPSIMOIMHEHHOE IBUXKEHHE. Y CKOpEHHUE 1

10 CKOpOCTh PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO BMKEHUs. [ paduk |
CKOPOCTH

11 ITepemenienue npu paBHOYCKOPEHHOM MPSIMOJIMHENHOM JABM)KEHUN 1

12 JlaGopaTtopHas pabota "OrnpeneneHne yCKOpeHHs Teya Mpu | 1
PaBHOYCKOPEHHOM JBHKEHUU O HAKJIOHHOM IIOCKOCTH"

13 JlaboparopHas padota "VccienoBaHue 3aBUCMMOCTH IIyTH OT BPEMEHU IIPU | 1
PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HauaabHOW CKOPOCTH"

14 I'paduueckas MHTEpIIpeTaLUs YCKOPEHHSI, CKOPOCTH, TPOMHAEHHOTO YTH U I
NEPEMELIEHUS IS IPSMOJIMHENHOTO IBUYKEHUS

15 Yckopenue cBoboHOTO nageHust. OnbiTel [Nanumnes 1




16 Pemenue 3amay mo teme "Y ckopenue cBOOOHOTO TageHus" 1

17 JIBukeHue Tena, OpOIIEHHOTO O] YTJIOM K TOPU30HTY 1

18 Pemenue 3amau mo teme "JIBrmkeHue Tena, OpOIIEHHOTO MO YTJIOM K |
TOpU30HTY"

19 JlaGopatopHas pabota "MccnenoBanue ABMKEHUS Tesa, OPOIIEHHOTO MO |
YIJIOM K TOPU3OHTY"

20 Pemenue 3anau no teme "JIBuxkeHue noja 1eMCTBUEM YCKOPEHUS 1
cBOOOIHOTO MaieHus"

21 JIBM>KEHUE 110 OKPYKHOCTH 1

22 Jlunelinas u yrioBas CKOPOCTh, IEPUO] M YaCTOTa 1

23 CKOpOCTh ¥ YCKOPEHHE MPH ABUKEHUH MO OKPYKHOCTH 1

24 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1o Teme "MexaHu4yecKoe ABHKEHHUE U 1
crocoObl ero onucaxHus"

o5 KonTponbhas pabota no Teme "MexaHudeckoe JBUKEHHUE U CIIOCOOBI €ro 1
onucaHus"

26 IlepBbiit 3akoH HbroToHa. Bextop cuitb 1

27 Bropoii 3akon HeroTona. PaBHOonelcTByO1Ias cuma 1

28 Tpetwnii 3akon HeroTona. Cyneprno3unust CH 1

29 Cuna ynpyroctu. 3akoH ['yka 1

30 JlaGopaTtopHnas pabota "VcciaenoBaHue 3aBUCUMOCTH CUJIBI YIIPYTOCTH, |
BO3HUKAIOIIEH B IPYKHUHE, OT CTENEHH J1ehopMaluy IpyKUHbI"

31 Cuna tpenus. Koapdunment tpenus 1

32 JlaGopaTtopHnas pabota "Onpezaenenne kodppuiimeHTa TpeHUs CKOIbKeHUs" 1

33 JlabopaTtopHast pabota "HccnenoBaHue 3aBUCUMOCTH CUJTBI TPEHUS 1
CKOJIBXKEHUS OT CHJIBI HOPMAJILHOTO JaBiIcHUs"

34 JBU>KeHUE Te MO OKPYKHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHUII 1

35 3axoH bepnymiu u noxbEMHas cuiia Kpblia 1




VYpok-koupepennus "CoBpeMeHHBIE JIETaTeIbHBIE anliapaThl, Cy/1a Ha

36 MOJIBOAHBIX KPBUIbSIX, aHTUKPBLUIO HA CKOPOCTHBIX aBTOMOOMIISAX. [IBHKeHMEe 1
1oe3/1a Ha MarHUTHOM Mmorynike"
37 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TSATOTEHUS 1
38 JIBr>KeHue Ten BOKPYT I'PaBUTAIIMOHHOIO LieHTpa. [lepBas kocMuueckas 1
CKOPOCTb
39 HesecoMocTs u neperpysku 1
40 PaBHOBecue mMatepuaabHON TOUKH. AGCOIIOTHO TBEPIOE TEIO 1
41 MowmenT cuibl. [IpaBuino MoMeHTOB 1
42 Ypok-uccienosanue "OmnpenenacHue LEHTPA TAKECTH pa3IUdHbIX Tl 1
43 Nmnynbce Tena. M3menenue umnyiibca. UMmmynbe cuiibl. YIpyroe u |
HEyIpyroe B3auMoJEICTBIE
44 3aKOHbBI U3MEHEHUS U COXPAHEHUS UMITYJIbCa 1
45 PeakTuBHOE IBHKEHNE 1
46 Mexanuyeckasi paboTa U MOITHOCTb 1
47 Pabota cuibl Ts>KECTH, CUITBI YIPYTOCTH U CHJIBI TPEHUS |
48 JlaGopaTtopHast pabota "Ornpezaenenne padoThl CHIIBI TPEHHS TIPU |
PaBHOMEPHOM JIBYKEHUH TeJia 10 TOPU30HTAIbHON MOBEepXHOCTH"

49 CBsI3b 9HEPrUM U pabOTHI 1
50 JlaGopaTtopHnas pabota "Ornpezaesienne padoThl CHIIBl yIPYTOCTH TIPU |
nobEME rpysa ¢ UCIOJIB30BaHUEM HETOABUKHOTO U MOJBUKHOIO OJIOKOB"

51 [ToreHManbHas 3HEPrUst 1
52 Kunernueckas sneprus. Teopema 0 KHHETUUECKON SHEPTUU 1
53 3aKOH N3MEHEHHUS U COXPAHEHUSI MEXaHUYECKOM dHeprun 1
54 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1Mo Teme ""B3anmoericTBre Tell. 1

3aKoHbI cCOXpaHeHUs"
55 Kontponbhas pabota no teme "B3aumozeiicTBue Ten. 3aKOHbI COXpaHeHus" 1




Konebarenbnoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:

>¢ HEepUO/, YaCTOTA, aMILJIUTY1a
MaremaTHuecKuil ¥ py>KUHHBIA MasTHUKU. JlabopaTopHas pabora

57 "HccnenoBaHue 3aBUCUMOCTH TEpHO/Ia KOJIeOaHU# rpy3a Ha HUTH OT JUIUHBI 0.5
HUTH"

55 JlaGopatopHas pabota "HccnenoBaHue 3aBUCUMOCTH NepHo/1a KoJieOaHui I
IPYKUHHOI'O MasiTHUKA OT Maccel rpysa"

59 ["apmonnueckue KoneGaHus

60 JlaGopatopHas pabota "HM3mepenue yckopeHust cCBOOOIHOTO majaeHus" 1

61 3aryxatomue konebanus. BeinyxeHnbie konebanus. Pezonanc
ITpeBpatieHre sHEprUn Npu KojaeOaTeIbHOM ABHKEHUH

62 Ypok-uccienosanue "[IpoBepka HE3aBHCUMOCTH IEPHOJIa KOJICOaHHH Tpy3a, )
MO/IBEIICHHOTO K JICHTE, OT MacChl rpysa"

63 MexaHuueckre BOJIHBL: IPOJIOJIBHBIE U ITONIEPEYHbBIE

64 CBolicTBa MEXaHUYECKUX BOJH. [lJIMHA BOJIHBI U CKOPOCTH €€
pacrnpocTpaHeHUsI

65 VYpok-uccnenoBanue "Habmonenne naTeppepeHny 1 1udpakiny BOJIH Ha |
MOBEPXHOCTH BOABI"

66 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa

67 Ypok-uccienoBanue "IKCepUMEHTAIBHOE OIPEIEICHUE IPAHUL YACTOTHI |
CJIBIIIMMBIX 3BYKOBBIX KoJleOaHHi"

68 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHUECKUN PE30HAHC.

69 VYpoxk-uccnenosanne "Habnronenue u o0bICHEHHE aKyCTHUECKOTO 1
pe3onanca"

20 NudpasByk u ynprpa3Byk. Kondepennus "Vcnonp3oBaHue yapTpa3Byka B
COBPEMEHHBIX TEXHOJOTHsIX"

71 DJEKTPOMAarHUTHOE MOJI€ U 3JIEKTPOMArHUTHBIE BOJIHBI




72 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH 1
VYpok-koHpepenuus "llkana 31eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHue

73 AJIEKTPOMArHUTHBIX BOJIH /7151 COTOBOM cBA3M. Pannonokanus. Kocmuueckas 1
CBsI3b "

24 Pemenue 3aay Ha onpeaeneHne 4acToThl U JUTMHBI 3J1EKTPOMarHUTHOM 1
BOJIHBI

75 DnekTpoMarHuTHas mpupoza ceerta. CKopocTh cBeTa 1

76 BonHoBble cBolicTBa cBeTa: MHTepdepeHus 1 Judpakuus 1

77 JlydeBast Mmozenb cBE€Ta U reoMeTpruyecKas onTuka. IcTOuHUKHM cBeTa 1

78 [TpstmonuHeHOE pactipocTpaHeHue cBera. 3atmeHus ConHua u JIyHsl 1

79 3akoH oTpaxeHus cBera. [inockoe 3epkaino 1

80 [TocTpoenne n300pakeHuid, CPOPMUPOBAHHBIX 3ePKATIOM 1

81 [Ipenomnenue cBeta. 3akoH npenomieHus cBera. [lomHoe oTpaxkeHue cBeTa. 1

89 JlaboparopHnas padota "VccienoBanue 3aBUCMMOCTH YIJIa IIPEIOMIIEHUS OT |
yTJjia MaJIeHusl CBETOBOIO JIydya Ha IPaHULE «BO3LyX-CTEKIO»"

83 VYpok-uccnenosanue "AHanu3 U 00bSICHEHHE ONTUYECKOT0 MUpaXka" |

84 Ypoxk-korpepernus "Mcnoap30BaHne TOTHOTO BHYTPEHHETO OTPaKEHUS: |
CBETOBOJIbI, ONITUKOBOJIOKOHHASI CBSI3h"

85 JIvH3a, X0 Jyden B IUH3E 1

86 dopmyia TOHKOH JIMH3BI 1

87 JlaGopatopHas pabota "OnpezneneHue GOKYCHOTO PaCCTOSHUS U |
ONITUYECKOH CHITBI coOMparomeit TuH3b"

88 [Tomyuenne n300pakeHH ¢ TOMOIIBIO COOMPAIOIIIEH U PACCEUBAIOIICH JINH3 1

89 I'ma3 xak ontuyeckas cucrema. biM3opykocTs U JaJIbHO30PKOCTh 1

% Pasnosxenue 6enoro cera B criekTp. OnbiTel HptoToHa. CrioskeHue 1
CIEKTpaJIbHBIX 11BETOB. /lucnepcus ceera

91 VYpoxk-npaktuky™m "HabmrogeHne u 00bsICHEHNE OTIBITOB 110 PA3JIOKEHUIO 1




Oemoro cBeta B ciekTp. [lomydenne 6enoro mBeTa npu CI0KEHUH IIBETOB"
97 Ypok-npaktukyM "HaOnroieHre CIUIONIHBIX U TMHEWYaThIX CIIEKTPOB 1 1
U3JIy4eHUS U UCIyCKaHus"
93 SAnepHbie peakiyu. 3aKOHbI COXPAHEHUS 3apsiJ0BOTO U MACCOBOTO YHCE 1
94 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU 1
95 [ToaroToBka Kk KOHTPOIBHOU padote 1o Teme "KoyiebaHus 1 BOJTHBI. 1
CBeToBBIE U KBAHTOBBIE SIBJICHUSA"
96 Kontpomnsnas padora o reme "Konebanus u BoiaHbl. CBETOBBIC U | |
KBAaHTOBBIE SIBJICHUS"
97 JlaGopatopHbie paboThI 1o Teme "MexaHudyeckoe JABHxkeHue" 1 1
98 JlaGopaTtopubie paboTsl 1o Teme "B3zanmoneiictBue Ten" 1 1
99 JlaGopatopusie paboTsl 1o Teme "IIpocTbie MexaHU3MBbI" 1 1
100 Pemenne pacueTHBIX M KAYECTBEHHBIX 3a/1a4 10 TeMe "3aKOHbI IOCTOSIHHOTO 1
ToKa"
101 Pemienne pacueTHbIX U KauecTBEHHBIX 3a1a4 110 Teme "KII/] |
AIEKTPOYCTAaHOBOK"
102 JlabopatopHbie pabOTHI 10 TeMe "3aKOHBI MOCTOSIHHOTO TOKa" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 24.5




9 KJIACC ¢ 2026 roaa

Ne i/

Tema ypoka

KoandyecTBO 4acoB

KonTpoJbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. CriocoObl onrcaHus
MEXaHUYECKOTO JBUKEHUS

Cucrema orcuera. OTHOCUTEIILHOCTh MEXaHHYECKOTO JABUIXKCHUA

BGKTOPHBIC BCJIIMYMHBI, OIICpallii C BEKTOpPAaMH, IIPOCKIUN BEKTOPOB

PaI[I/ch—BCKTOp MaTepI/IaJIBHOﬁ TOYKH, ICPEMCUICHUEC HA IINIOCKOCTHU

PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUYKEHUE

(o) NIV, IR EE SN VST )

Pemenue 3anau no teme "PaBHOMEPHOE NPSAMOJIMHENHOE IBUKEHUE"

—_ | = | = | = [

HepaBHomepHoe npsiMouHeiiHOe nBrkeHue. CpenHsis 1 MTHOBEHHAs
CKOPOCTb T€JIa TP HEPABHOMEPHOM JBUKEHUU

JlaboparopHas pabota "Onpenenenue cpeIHell CKOPOCTH CKOTBKEHUS
OpycKa WK JBWKEHUS MIapUKa M0 HAKJIOHHOU MJIOCKOCTH"

PaBHOyCcKOpeHHOE IPSIMOJIMHEHOE ABMKEHUE. Y CKOPEHHE

10

CKOpOCTh PAaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO NBIKEHUS. [ paduk
CKOpPOCTH

11

Pemenne 3agau no reme "CKOpocTh paBHOYCKOPEHHOTO MPSAMOJIUHENHOTO
IBHOKeHUT"

12

[Tepemernienue npu paBHOYCKOPEHHOM MPSIMOJIMHEHHOM JABHKEHUU

13

JlabopaTtopHast pabota "OrnpesesieHre YCKOPEHUs Teja Mpu
PaBHOYCKOPEHHOM JIBM>KCHHUH 1O HAKJIOHHOM TUIOCKOCTH"

14

Pemenue 3amau o teme "lIlepemernieHue npu paBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUKEHUU"

15

JlaboparopHnas padota "VccnenoBaHue 3aBUCMMOCTH IIyTH OT BPEMEHH NPU




PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadallbHOM CKOopocTh"

['paduueckas MHTEpIIpEeTALUs YCKOPEHHSI, CKOPOCTH, TPOMHAEHHOTO MYTH U

16 nepeMenIeHus 1Jisl MPSMOIUHEHHOTO ABUKEHUS !
Pemenue 3amau mo teme "I paduaeckas mHTEpIpETAIAS YCKOPEHUS,

17 CKOpPOCTH, MPOUJEHHOTO MYTH U TIEPEMELICHUS 1JIsSI MPSIMOJTMHEHHOTO 1
IBHKEeHUA"

18 Yckopenue cBoboHOTO ntageHust. OnbiTel [Nanumnes 1

19 Pemenue 3amau o Teme "YckopeHnue cBOOOAHOTO MaieHus" 1

20 JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY 1

21 Pemenue 3amau o Teme "J[Br>keHue Tena, OpOIIEHHOTO MO YTIIOM K |
rOpU30HTY"

” JlaGopaTtopHnas pabora "HcciaenoBaHue IBKCHHS Tesia, OpPOIIEHHOTO 10T 1
YIJIOM K TOPU30HTY"

” Pemenue 3amau mo reme "JIBukeHue moja NEHCTBHEM YCKOPEHUS |
cBOOOAHOrO najeHus"

24 JIBH>KEHHE 110 OKPY>KHOCTH 1

25 JIuneliHas u yrioBas CKOPOCTh, IEPUO M 4aCTOTA 1

26 CKopoCTb U YCKOPEHHE NIPU IBUKEHUU 110 OKPYKHOCTHU 1

27 Pemenue 3amau no teme "/[Br>keHue no oKpyxHOCTH" 1

73 Ypok-koHpepenmnus "Pacrno3znaBanue u npuOIMKEHHOE ONMUCAHNE |
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBHKEHUA"

29 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo Teme "MexaHuueckoe ABMKEHUE U I
crocoOsl ero onucanus"

30 Kontponbhas pabota no teme "MexaHnueckoe JBUKEHHUE U CIIOCOOBI €ro |
onucaHus"

31 IlepBbiit 3akoH HproToHa. Bextop cuiibl 1

32 Bropoii 3akon Hetotona. PaBHOelicTBYO1IIAs cria 1




33 Tpetwnii 3akon HeroTona. Cymneprno3uust CHi 1

34 Cuna ynpyroctu. 3akoH ['yka 1

35 Pemenue 3amau no treme "Cuna ynpyroctu" 1

36 JlaGopatopHas pabota "HccnenoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH, |
BO3HHKAIOIIEH B MPYXKUHE, OT CTENIEHH Je(OPMALIUU MPYKUHBI"

37 Cuia tpenus. KoaddumueHT tpenus 1

38 JlaboparopHuas padota "Onpenenenne KodhhuimeHTa TPEHUS CKOIbKEHUS " 1

19 JlaGopatopHas pabota "HccnenoBaHue 3aBUCUMOCTH CUIIbI TPEHUS I
CKOJIBJKEHUS OT CUJIbI HOPMAJIBHOTO J1aBiieHus"

40 JIBrKeHHE Te 0 OKPY>KHOCTHU IO/ IEHCTBUEM HECKOJIBKUX CHII 1

41 3akoH bepHyu u noxbEMHas cuiia Kpblia 1
VYpok-koHpepennus "CoBpeMeHHbIE JIeTaTeNIbHbIE anapaThl, Cyja Ha

42 MOIBOJTHBIX KPBLIBSIX, aHTHKPBIJIO HA CKOPOCTHBIX aBTOMOOWIIAX. J[BIKeHHE 1
1oe3/1a Ha MarHUTHOM Mmoynike"

43 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TSATOTEHUS 1

44 JIBr>xeHue Tesl BOKPYT I'paBUTALIMOHHOTrO LieHTpa. [lepBast kocmuueckas I
CKOPOCTh

45 HeBecoMocTs u neperpys3ku 1

46 PaBHOBecue MaTepuaabHOM TOUKH. AGCOIIOTHO TBEPOE TEIIO 1

47 MowmenT cuibl. [IpaBuino MoMeHTOB 1

48 Ypok-uccienosanue "OmnpenenacHue LEHTPA TAKECTH pa3IUdHbIX T 1

49 Nmnynbce Tena. M3menenue nmnynbca. UMmynbe cuiibl. Yipyroe u 1
HEYIPyroe B3auMOAEHCTBHE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUS UMITYJIbCa 1

51 PeakTuBHOE IBUKEHUE 1

5 Pemenue 3anau no teme "3akoH coxpaHeHHs UMITyJbca. PeakTrBHOE |

nBrxeHue"




53 Mexannyeckasi paboTa U MOILTHOCTh 1

54 Pabora cuiibl TSXKECTH, CHITBI YIIPYTOCTH U CHITBI TPEHUS 1

55 JlaGopaTtopHas pabota "Ornpenenenne padoThl CHIIBI TPSHUS TIPH 1 1
PaBHOMEPHOM JBUKEHHUU TeJa MO0 TOPU30HTAIBHON MOBEPXHOCTH"

56 CBs13b 9HEPTUH U pabOTHI 1

57 JlaGopaTopHnas pabora "OnpezaeneHne padoThl CHIIBI yIPYTOCTH TIPU 1 |
noabEME rpysa ¢ UCIIOIB30BaHUEM HETIOABUKHOTO U TOJBUKHOTO OJIOKOB"

58 [ToreHunanbHas 3HEpPTUs 1

59 Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU SHEPTUU 1

60 3aKOH W3MEHEHHUS U COXPAHEHUSI MEXaHUYECKOI SHeprun 1

61 Pemenue 3anau no teme "3aKOHBI U3MEHEHUS U COXPAaHEHMSI MEXaHUYECKON 1
sHeprun"

6 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1Mo Teme ""B3anmoericTBre Tel. 1
3aKOHbI COXpaHeHus"

63 Kontponbnas pabota no teme "B3anmoneiicTBue Tei. 3aKOHbI COXpaHEeHUs " 1

64 KonebatenbHoe npmwkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHM: I
NEPUOJ, YaCTOTa, aMILTUTY1a
MareMatnueckuii v py>XKHHHBIA MassTHUKU. JlabopaTopHas pabora

65 "UccnenoBanue 3aBUCUMOCTH TepUOa KOJIeOaHUM IPpy3a HA HUTH OT JJTUHBI 1 0.5
HUTH"

66 JlaboparopHnas padota "HccienoBanre 3aBUCIMOCTH TIepro/ia KoeOaHui 1 |
NPYKUHHOT'O MasiTHUKA OT Macchl rpy3a”

67 ["apmonnueckue KonedaHus |

68 JlaGopaTtopnast pabota "M3mepenne yckopeHus CBOOOHOTO MaeHus" 1 1

69 3aryxatomue Konebanus. Boinyxaennsie konebanus. Pezonanc 1

70 [IpeBpareHue sHepruu npu KoiedaTeIbHOM JABHKEHUN 1

71 VYpok-uccnenoanue "[IpoBepka HE3aBUCUMOCTH IEpHO/Ia KoJiebaHuii rpysa, 1 1




MOIBEIICHHOTO K JICHTE, OT Macchl rpy3a’

72 MexaHuueckre BOJIHBL: POJIOJIBHBIE U NTONIEPEYHBIE

7 CBoiicTBa MEXaHUYECKUX BOJIH. JJIMHA BOJIHBI U CKOPOCTH €€
pacpoCcTpaHeHUs

74 VYpoxk-uccnenoBanue "Habmonenne nareppepeHny 1 1uppakiuuy BOJIH Ha
MIOBEPXHOCTHU BOJbI"

75 Ypok-koHpepenmus "MexaHnueckre BOJIHbI B TBEPAOM Tele.
Ceiicmuueckue BOIHbI"

76 3ByK. PacripocTpanenue u oTpakeHHUEe 3ByKa

77 Pemenue 3anau no teme "3Byk"

3 VYpok-uccienoBanue "IKCIEPUMEHTAIBHOE ONPEIEICHUE TPAHULl YaCTOThI
CJIBIIIUMBIX 3BYKOBBIX KOJIeOaHUN"

79 ['poMKOCTb 3BYKa U BBICOTA TOHA. AKYCTHUECKHUI PE30HAHC.

20 Ypok-uccienoBanue "HabmroneHne u 00bsICHEHHE aKyCTHYECKOTO
pe3oHaHca"

21 Wndpa3syk u yabtpa3Byk. Kondepenus "Vcnonb3oBanue yapTpa3Byka B
COBPEMEHHBIX TEXHOJOTHUIX"

82 DNIEKTPOMArHUTHOE MO0JI€ U AIEKTPOMArHUTHbIE BOJIHBI

83 CBoMCTBA JIEKTPOMArHUTHBIX BOJTH
Ypok-koHpepenmus "llkana 31eKTpoMarHuTHBIX BOJH. Vcronbp3oBaHme

84 AJEKTPOMATrHUTHBIX BOJIH JIJIsl COTOBOM cBsi3H. Pagmonokanus. KocMuueckas
CBsI3b "

25 Pemenue 3a1a4 Ha onpeiesIeHNe YacTOThI U JTMHBI DJIEKTPOMATrHUTHOM
BOJIHBI

86 DJIeKTpOMarHuTHas npupojia ceera. CKOpocTh CBETa

87 BonHoBbIe cBOMCTBa cBeTa: MHTEpdepeHus 1 Tudpakus

88 JlydeBast Mozienb cBE€Ta U reoMeTpruuecKkas onTuka. IcToOuHUKHM cBeTa




89 [IpssmonuHeitHOE pactipocTpanenue cBeta. 3atmenus Comuna u JIyHb 1

90 3akoH oTpaxeHus cera. Ilnockoe 3epkano 1

91 [Toctpoenue nzobpaxeHuit, chopMUPOBAHHBIX 3€PKATIOM 1

92 [Ipenomnenne cBera. 3akoH npenomieHus ceera. IlonHoe oTpaxeHue cBera. 1

93 JlaGopaTtopHnas pabota "HccnenoBaHue 3aBUCHMOCTH yTIJIa TIPEITOMIICHUS OT |
yTJia MaJIeHusl CBETOBOIO JIy4a Ha TPAaHUIE «BO3TYyX-CTEKIO»"

94 VYpok-uccnenoBanue "AHaiu3 U 00bICHEHHE ONITUYECKOTO MUpaXka' 1

95 Ypoxk-koHpepenuus "Mcnoab30BaHuE MOTHOTO BHYTPEHHETO OTPAKEHHUS: I
CBETOBO/Ibl, OIITUKOBOJIOKOHHAS CBS3b"

96 Jlunza, xon myuei B TUH3E 1

97 dopMyia TOHKOU JIMH3bI 1

08 JlaGopaTtopHas pabota "Ompezaenenne POKyCHOTO pacCTOSTHUS U |
ONTHUYECKOM CHIIBI coOMparomen TuH3b1"

99 [Tomrydenue n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH 1 PACCEHBAIOIICH JTMH3 1

100 Ypok-koudepenius "[IpuHIMN 1SHCTBUS ONTHYECKUX MPUOOPOB 1
(MuKpockom, Teneckor, (GoToanmnapar)"

101 I'ma3 xak ontuyeckas cucrema. bin3opykocTs U JaJIbHO30PKOCTh 1

102 Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. ClioskeHue |
CIEKTpaJIbHBIX 11BETOB. /lucnepcus ceera

103 VYpoxk-npaktukyMm "HaOmroaeHne u 00bsICHEHNE OTBITOB 10 PA3JIOKEHUIO |
Oenoro csera B criekTp. [lomydyenue 6enoro 1BeTa npu clioXeHUU BETOB"

104 OmneiTel Pe3epdopaa v muranerapHasi MOACIb aTOMa 1

105 [Toctynatel bopa. Moaens atoma bopa. Mcnyckanue v morjomnieHue cBeTa 1
aTOMOM.

106 KBanTel. JInHeHyaThIe CIIEKTPHI 1

107 Ypok-npaktukym "HaOmroieHue CIUIOIHBIX U IMHEHYAThIX CIIEKTPOB 1

U3JIy4EeHUs U UcIlycKaHus"




108

PannoaktuBHOCTh. Anb(a-, OeTa- U raMMa-u3IydeHus

109

CTpOCHI/IC ATOMHOTO sapa. HYKJ'IOHHEUI MOZCIIb aTOMHOTIO AApa

110

PannoaktruBHbIE IpeBpamieHus. M3oTonsl

111

IIepuon nonypacnana

—_ | | = |

112

VYpoxk-koupepennus "JleiicTBUE paIMOaKTUBHBIX U3JIyYCHUN Ha )KUBBIC
OpraHu3MBbI. 3aluTa OT PaJUOAKTUBHOTO U3TyuyeHus"

—_—

113

SnepHble peakuy. 3aKOHBI COXPAaHEHUS 3apsI0BOIO M MaCCOBOT'O YUCEI

114

3Hepm;1 CBs3U ATOMHBIX AICP. CBs13b MacChl U OHCPIrun

115

Pemenue 3anau no teme "fAnepHsle peakuuu. JHeprus cBA3u”

116

Peakuuu cunTesa u nenenus snaep. crounuku sHeprun ComHIa U 3BE3]

—_ | | = |

117

Vpoxk-koudepenuus "AnepHas sHEpreTUKA. IKOTOTUUECKHUE MPOOIEMbI
SZICPHOI SHEpreTHKH"

118

[TonroroBka Kk KOHTPOJILHOU padoTe 1o Teme "KonebaHus U BOIHEIL.
CBeTOBBIE M KBAaHTOBBIE SIBICHUA"

119

Kontponbnas padota mo teme "Konebanust u BoaHbI. CBETOBBIE U
KBAHTOBBIE SIBJICHUS"

120

Pemenue pacuerHbix 1o teme "MexaHuueckoe 1BUKeHUE"

121

Perienue pacyeTHbIX M Ka4€CTBEHHBIX 3aj1a4 1o TeMe "B3anmonaeiicteue

n

TCJI

122

Pemienne pacyeTHBIX U KaYE€CTBEHHBIX 3a7a4 110 TeMe "3aKOHBI COXpaHEHUs
SHEpPruM U uMIrybca'

123

JlaGopatopHbie paboThI 1o TeMe "MexaHudyeckoe JBHxkeHue"

124

JlaGopaTtopubie paboTsl 1o Teme "B3zanmoneiictBue ten"

125

Jlaboparopubie paboTsl 1o Teme "IIpocThie MexaHu3MbI"

126

Perienne pacyeTHbIX M Ka4€CTBEHHBIX 3aj1a4 1o TeMe '"'TeroBbie
nporeccor”

127

Pemienne pacyeTHBIX M Ka4ECTBEHHBIX 3aj1a4 110 Teme "BraxHocts"




Pemenue pacueTHpIX B KauecTBEHHBIX 3a1a4 1o Teme "KIIJI TermmoBbix

128 o 1
IBUrareiei

129 Pemienne pacyeTHBIX M KAYECTBEHHBIX 3a/a4 110 TeMe "3aKOHbI HOCTOSIHHOTO )
TOKa"

130 Pemienune pacyeTHbIX M Ka4yeCTBEHHBIX 3a1a4 1o Teme "KIIJ] 1
AJIEKTPOYCTaHOBOK"

131 JlaGopaTopHbie paboThI 10 TeMe "3aKOHBI TOCTOSIHHOTO TOKa" 1

aboparopHble padboTHI 10 TeMe "CBETOBBIE ABJIEHUI

132 JIa6 §] "C " 1

133 Pabora ¢ TekcTamu 1o Teme "3aKOHbI COXpaHEHHs B MeXaHUKe" 1

134 Pabora ¢ rexcramu o teme "Koiebanus 1 BOIHBL" 1

135 Pabora ¢ Tekctamu o teme "CBeTOBLIE SIBIEHUS" 1

136 Pabora ¢ Texkcramu no Teme "KBanroBas u siaepHast puzuxa” 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 3 24.5




IMPOBEPSIEMBIE ITPEMETHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMN ITPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KUIIACC

Kox
NPoBEPSIEMOro
pe3yJbTara

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
0o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUYCHHbLIC ITOHATHUA

1.2

pas3iuyaTh SBJICHUS 1O OMHMCAHUIO MX XapaKTEPHBIX CBOWMCTB M HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOITUX TAHHOE (PU3UIECKOE SIBJICHUE

1.3

pacro3HaBaTh  MpOSIBICHHE  HM3YYCHHbIX  (PU3MUECKUX  SIBICHUH B
OKpY’KalollleM MHUpE, B TOM uuciie (U3NYECKUe SBICHUS B MPUPOJE, MPHU
3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3aJady B y4eOHYIO, BBIJCIATh
CylIeCTBEHHBIC CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OIKCHIBATh M3YUYCHHbIE CBOMCTBA Tl M (PU3NYECKHE SBICHHUS, HCIIOJB3YS
¢u3uueckue  BEIMYMHBI, NPU  ONMCAHUU  MPABUIBHO  TPAKTOBATh
($u3MUECKUil CMBICT HCIIOJB3YEMbIX BEIMYHH, X 0003HAYCHUS U €JUHULIBI
¢U3NUEeCKUX BEIWYHMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME JTAHHYIO
¢u3MUecKyl0 BEIMYUHY C JPYTMMH BEJIHMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U MPOLECCHI,
UCIIONIb3ySl ~ M3YyYEHHbIE 3aKOHBI, TIPU ATOM JaBaTh  CIIOBECHYIO
(GhOpMyIIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BhIPAXKCHHE

1.6

OO0BICHATH (PU3NYECKHE SABICHUS, TPOLIECCHI U CBOMCTBA TeJ, B TOM YHUCIIE U
B KOHTEKCTE CUTyaluil IPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00BsCHEHHE U3 | — 2 JIOTHYECKUX
IaroB ¢ omnopoil Ha | — 2 W3y4YeHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH,
(U3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THele 3aiauu B 1 — 2 NEHCTBUA, HCIHOJB3Yys 3aKOHBI U
bopmybl, cBs3bIBarOIME (DU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBHS 3aJ]aul 3alMChIBaTh KPAaTKOE YCIIOBHE, MOACTABIATH (PU3NYECKUE
BEJIMYMHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOAUThH CIPABOYHBIE
JaHHbIE, HEOOXOJUMBbIE UIsl pElIeHMsl 3ajad, OLIEHUBATh PEATMCTUYHOCTH
MOJTy4YE€HHOU (PU3NUECKON BEITMUNHBI

1.8

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOKHO PpCHIUTH IIpU I[MOMOIIU
(I)I/ISI/I‘-IGCKI/IX MCTOHOB, B OIMMCAHUHN HCCIICAOBAHUA BBIACIATH IIPOBECPIACMOC




MPEANOI0XKEeHHE (TUIOTE3Y), Pa3IudaTh U HHTEPIPETUPOBATH MOTYUCHHBIN
pe3ynbTaT, HaxOOuTh OMIMOKM B XOJE OIbITA, J€laTh BBIBOJBI IO €ro
pe3yabTaTam

1.9

MPOBOJMTH OMBITHI 110 HAOTIOICHUIO (PU3UUYECKUX SIBJICHUN WM (PU3UIECKIX
CBOMCTB Tell: (hOPMYITHPOBATH MPOBEPSEMBIC MPEATIOIOKEHHS, COOMpPATh
YCTAHOBKY W3 TPEIIOKEHHOTO O0OPYIOBaHUS, 3alUCHIBATh XOJl OMBITA U
(bopMyIIHpPOBATH BHIBOJIBI

1.10

BBIMOJIHATh TIPSMBIE H3MEPEHUST C UCIOJIb30BAHUEM AaHAJOTOBBIX U
UQPPOBBIX MPHOOPOB, 3aMUCHIBATh IOKa3aHUs TMPHOOPOB € YUYETOM
3aJJaHHOH a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

HNPOBOJUTH HCCIEIOBAHUE 3aBUCHMOCTH OJHOM (PU3MUECKOM BEIMYMHBI OT
IpPYyroi ¢ UCIOJIB30BAHUEM IIPSAMBIX U3MEPEHHUM, YydacTBOBATh B
IUIAHUPOBAaHUM  y4eOHOTO  HCCIEeNOBaHMSA, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHA, CIEeAys TMpeIOKEHHOMY IUIaHy, (hUKCHpOBaTh
pe3ynbTarhl MOJYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BUIC
NpeUIOKEHHBIX Ta0null U TpaduKoOB, AeNaTh BBIBOJBI IO pe3ysbTaTaM
HCCIIEIOBAHUSA

1.12

NPOBOJIUTH KOCBEHHBIE H3MEpPEHHs (PU3MYECKUX BEIHYUH, CIEAys
NPEUIOKEHHONH MHCTPYKIMH: TPU BBIOJHEHUH H3MEPEHU CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY W  BBIYUCIATH 3HAYEHHE HMCKOMOWU
BEJINYUHBI

1.13

coOuo1aTh MpaBUiia TEXHUKH 0€30MacHOCTH NpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM

1.14

yKa3bIBaTh NPUHIUIBI JIEHCTBUS NMPUOOPOB W TEXHUYECKUX YCTPOMCTB,
XapaKTepu3oBaTh INPHHUUIBI  ACHCTBHS HM3YYEHHBIX INPHOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOIIBIO UX OMMCAHUS, UCHOJb3Yys 3HAHUS O
CBOMCTBaX (h)M3MYECKUX SIBICHUN M HEOOXOAMMBIE (DU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOJWTH  HpUMEpHl  (HAXOAWTh  MHPOpPMAIMIO O  IpHUMepax)
NPAaKTHYECKOTO HCIOJIb30BaHUA (PU3NYECKUX 3HAHMK B IOBCEAHEBHOMN
KHU3HHU Ui oOecrieyeHus Oe30MacHOCTH MpH oOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAaHEHHS 3/I0POBbS U COOJIIOACHUS HOPM
HKOJIOTNYECKOTO MOBEICHHS B OKPYKaIOIIEH cpefie

1.16

OCYILECTBJIATh OTOOpP MCTOYHUKOB HMHpopManuun B cetu VIHTepHeT B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLIMXCS
3HaHUH U INYTEM CPaBHEHMS PA3JIMYHBIX HUCTOYHUKOB  BBIICIATH
UHPOPMALIMIO, KOTOpasi SBJSIETCS MPOTUBOPEUMBOMMIM MOXET OBITh
HEJJ0OCTOBEPHOI

1.17

UCIOJIb30BaTh NPU BBIMOJIHEHUH Y4YeOHBIX 33JaHUN HAy4YHONOMYJISPHYIO
JAUTEpaTypy (PU3MUECKOro ColepKaHMs, CIPAaBOYHbIE MaTepHallbl, PECypChl
cetu IHrepHer, Bnagerb Npu€MaMM  KOHCIEKTHPOBAHMS  TEKCTa,
npeoOpa3oBaHus HHGOPMAIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO




1.18

co31aBaTb CO6CTB€HHI>IC KpaTKI/Ie IINCBMCHHBIC U yCTHI)Ie COO6H1€HI/I${ Ha
OCHOBE 2 — 3 UCTOYHHUKOB MH(MOpPMAIUU (HU3UIECKOTO COACPIKAHUS, B TOM
qucie myOJuYHO JeNaTh KpaTKHE COOOIICHUS O pe3ysIbTaTaX IPOSKTOB HIIH
y4eOHBIX HCCIEAOBAaHUM, MPU 3TOM IPAMOTHO HCMOJIb30BaTh HM3YUYEHHBIN
MOHSATUMHBIN ammapar Kypca (HU3UKH, COMPOBOXKAATh BBICTYIUICHHE
Ipe3eHTauuen

1.19

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAHUN paclpeaesiTh
00S3aHHOCTH B TpYIIE B COOTBETCTBHUH C IIOCTABJICHHBIMH 3aJa4yaMu,
CIeIUTh 3a BBINOJHEHWEM IIJlaHa JEWCTBUM, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIM  BKJIaJL B  JIEATENbHOCTh  TPYIIbI,  BHICTPAauUBaTh
KOMMYHUKATUBHOE B3aHUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIINUX

8 KUIACC

Kon
NpoBePsIEMOT0
pe3yjabTarTa

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJBb30BaTh IMMOHATHUA

1.2

pasiuyaTh SBJICHHUS 110 ONKMCAHMIO MX XAapPAaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacro3HaBaTh MpPOSBIEHUE  U3YYEHHBIX  (U3MUECKHX  SBICHUA B
OKpYXarolleM MHpe, B TOM 4Yucie (u3nyecKue sSBICHUS B MpUpOJE, MpHU
3TOM TMEPEBOJAUTH MPAKTUYECKYH 3agady B Y4eOHYIO, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) UBUUECKUX SBICHUN

1.4

ONMCHIBATh M3YyUYEHHBbIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHMS, MCIOJb3YS
¢u3nyeckue  BEIMYUHBI, MPU  ONMCAHUU  MPABUIBHO  TPAKTOBATh
(Gu3nuUecKnit CMBICIT HCIIOJIB3YEMbIX BEIUYMH, O0O3HAYEHHUS WU EJUHMILIBI
(Gu3MUeCKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMHU BeJIMYMHAMH, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINUUH

1.5

XapaKTEpU30BaTh CBOMCTBaA TECII, (1)I/I3I/ILIGCKI/IC SABJICHUA W IIPOLECCHI,
HCIIOJIb3YA HU3YYCHHBIC 3aKOHBI, Ipu 9TOM JaBaTb CJIOBCCHYHO
(I)OpMy.TII/IpOBKy 34KOHA U 3allUChIBATh €I'0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBACHATh (U3MUECKUE TPOIECChl M CBOWCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluid MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYHHHO-CJICACTBEHHBIC CBS3H, CTPOUTh O0BsICHEHHE U3 1 — 2 JIOTHYECKUX
[IaroB ¢ NMOMOIIbI0 | — 2 HM3yuYeHHBIX CBOMCTBA (UIUYECKUX SIBICHUU,
bu3nYECKUX 3aKOHA WU 3aKOHOMEPHOCTHU

1.7

peumarb pacyéTHble 3amadyu B 2 — 3 JEWCTBHUA, HUCIOJIb3YS 3aKOHBI M
dbopMyIibl, CBs3bIBaIOIIME (PU3NYECKHE BEIUYMHBI: Ha OCHOBE aHajIHu3a
YCJIOBHS 3aJaud 3alMChIBaTh KPATKOE YCIOBHE, BBISABIATH HEJOCTATOK




JaHHBIX JJIS peleHus 3aJayd, BBIOMpATh 3aKOHBI U (OPMYJIBI,
HeoOXoauMble JUIsl €€ pelleHHs, MNPOBOAUTH pacuyé€Tbl M CPaBHUBATh
HOJYyYeHHOE 3HaueHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU TaHHBIMU

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEIIUTh MPH ITOMOIIU
(¢u3NYECKUX METOJOB, HCIIOJIb3Yys OINMCAHHE MWCCIEA0BaHUS, BBIIEIATh
IPOBEPSIEMOE  MPEANOIOKEHHE, OLEHUBATh MPABWIBHOCTh  MOpPSAKA
IPOBE/ICHUS UCCIIEJOBAHUS, J1EJ1aTh BHIBOJIBI

1.9

IPOBOJUTH OMBITHI MO HAOTIOAEHUIO (PU3UUECKUX SABICHUN WIN (PU3NIECKUX
CBOWCTB Tell: (HhOPMYITUPOBATH IMPOBEPSIEMbIE IMPEAIOIOKEHHS, COOUPATh
YCTaHOBKY M3 IPEIUIOKEHHOTO OO0OPYJIOBaHUS, OMHCHIBATH XOJ OMBITA U
(bopMyTUPOBATH BBIBOJIBI

1.10

BBINOJIHATH MPSIMBIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB
U JTATYUKOB (PU3MUYECKUX BEJIMYMH, CPABHHBATH PE3YJbTAaThl M3MEPEHHN C
y4€TOM 331aHHOI a0COJIFOTHOM MOIPENIHOCTH

IPOBOJUTH HCCIIEIOBAHUE 3aBUCHMOCTH OJHOW (PU3MUECKOM BEIMYMHBI OT
JpPYyroi ¢  UCHOJIB30BAHUEM  IPSAMBIX  W3MEPEHHN:  IIJIaHUPOBATh
UCCIIeIOBaHNe, COOMpATh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, CIeays
OpeUVIOKEHHOMY  TUTaHy,  (UKCHUPOBaTh  pe3yiabTaThl  IMOJyYECHHOMH
3aBHCHMOCTH B BHUJI€ TaOJIHUI U TPa(UKOB, JIEIATh BHIBOJIBI TI0 pE3yIbTaTaM
UCCIICJOBAHMUS

1.12

IPOBOJUTH KOCBEHHbIE H3MEpEHUs (U3UYECKUX BEIMYUH: IJIAHUPOBATh
U3MEpeHusi,  coOupaTh  3KCIEPUMEHTAJIBHYIO  YCTAHOBKY,  CIEays
IIPEIIOKECHHOW HHCTPYKLIUH, U BBIYUCIIATh 3HAYCHUE BEITMYHHbI

1.13

co0Ir0AaTh MpaBujia TEXHUKHA 0C30MAaCHOCTH MpU padoTe ¢ 1abopaTOPHBIM
00opyaoBaHHEM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JIEHCTBUS  W3YYEHHbIX MNPUOOpPOB U
TEXHUYECKHUX YCTPOWCTB C ONOPOM HA MX ONMCAHMS, UCIIONb3YS 3HAHHS O
CBOMCTBax  (pu3uMyeckux sABJICHMHA ©  HeoOxomumble  (pu3Myeckue
3aKOHOMEPHOCTHU

1.15

pacrio3HaBaTb MNPOCTBIC TEXHHUYCCKUC yCTpOfICTBa U  HU3MCPHUTCIIBLHBIC
HpI/I60pI>I o cCxeéMaM H CXCMATHYHBIM PHUCYHKaM, COCTaBJIATH CXCMbI
SJIICKTPHUICCKUX ueneﬁ C MIOCJICA0BATCIBbHBIM u nmapaljICJIbHbIM
COCAMHCHHUEM DJJIEMCHTOB, pa3jin4dasd YCIOBHBIC 0003HaUYCHUS DJIECMEHTOB
QJICKTPHUUYCCKUX ueneﬁ

1.16

OPUBOIUTH  HpuUMepbl  (HaxoauTh  UHGpOpMaLMI0O O  IpUMepax)
MPAKTUYECKOTO MCIONb30BaHUs (U3MUECKUX 3HAHUM B IOBCEAHEBHOMU
KU3HU A oOecriedeHus 0€30MacHOCTH MpHU OOpallleHuu ¢ Mpudopamu u
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHHsI 3J0POBbs U COOIIOAEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOILEH Cpelie

1.17

OCYILECTBIIATh TOMCK HWH(pOpMAMU (UIUIECKOTO COJEPKAHUA B CETH
HMHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUM M NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX UCTOYHUKOB BBIACNATH UH(OpMAIINIO, KOTOpas SBIISETCS




IIPOTUBOPEUMBOM UM MOXKET OBITh HEJOCTOBEPHOI

1.18

UCIIONb30BATh MPHU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
TUTEepaTypy (PU3NUECKOro COACPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
CCTHU I/IHTepHeT; BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTAa,
npeoOpazoBaHus WHGOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO

1.19

co3maBaTh COOCTBEHHbIE MHUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
0000mas wHQOpPMAIIMIO H3 HECKOIbKUX HMCTOYHHUKOB (DU3HUECKOTO
COJIepKaHUsI, B TOM YHCIIE MyOIHMYHO MPEACTABIATh PE3yIbTAThI MPOSKTHON
WJIH UCCIICIOBATEILCKOMN JIEATEIIBHOCTH, TIPH 3TOM I'PAMOTHO MCIOJB30BaTh
U3yYeHHBI TOHATUHHBIN ammapaT Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIUICHHE NTPE3CHTALINEN

1.20

IpU BBIIOJIHEHUU YUYEOHBIX TPOEKTOB M HCCIEAOBAaHUN (DU3HUECKHUX
MPOIIECCOB  paclpeeisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEIUTh 32 BBIIIOJIHCHUEM IUIaHA NEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIGHUBaTh COOCTBEHHBIM BKJIAJ B
NeSATeTLHOCTh TPYIIBI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI

9 KUIIACC

Kon
NpoBePsIEMOT0
pe3yabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

pasiuyaTh SBJICHUSA 110 ONKMCAHUIO MX XAapAaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrlo3HaBaTh MPOSBIECHUE  U3YYCHHBIX  (U3MUECKHX  SBICHUHA B
OKpYXarolleM MHpe, B TOM 4Yuciie (u3nYecKue SBICHUS B MpUpOJE, MpHU
TOM TMEPEBOJAUTH MPAKTUYECKYIH 3aJady B Y4eOHyIO, BBIACIATH
CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUBUUECKUX SBICHUN

1.4

OIKCBIBATh M3YUYCHHbIE CBOMCTBA Tel M (PU3MUYECKHE SIBICHUS, MCIIOJb3YS
¢u3nueckue  BEIMYMHBI, HPU  ONMCAHUU MPABUIBHO  TPAKTOBATh
(Gu3n4ecKuil CMBICI MCIIOJB3YEMbIX BEIUYMH, O0O3HAYEHHUS U EJUHMILIBI
(GU3MUeCKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
¢u3uUecKyr0 BEIMYUHY C JPYTMMH BeJIMYMHAMH, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINUUH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TECII, (1)I/I3I/ILIGCKI/IG SABJICHHUA W IIPOLECCHI,
HCIIOJIb3YA HU3YYCHHBIC 3aKOHBI, IIpu 3TOM JaBaTb CJIOBCCHYHO
(I)OpMy.TII/IpOBKy 3dKOHA U 3allUChIBATH €I'0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBACHATh (PU3MYECKUE TPOLIECCHl U CBOMCTBA Tel, B TOM YHUCIE U B




KOHTEKCTE CHUTyalluii MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 2 — 3 JIOTHYECKHUX
IaroB ¢ TMOMOIIBI0 2 — 3 HW3Y4YEHHBIX CBOWCTBA (DU3WYECKUX SIBJIICHHMH,
bu3nyeCcCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemath pacu€THele 3ajauu (omuparomuecs Ha cuctemy w3z 2 — 3
YpaBHEHHUI), UCMONb3Yysl 3aKOHBI U (POpPMYJbI, CBsA3bIBaONINE (PU3HUECKUE
BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBMSA 3aJayd 3alHUChIBAThb KPaTKOe
yCIIOBHE, BBIABIATh HEAOCTAIOLIUE WIM W30BITOYHBIE JAaHHBIE, BHIOMPATH
3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJISI PEIEHUs], IPOBOJUTh PAaCcUYEThl U
OLICHUBATh  PEAIMCTUYHOCTh  IIOJYYEHHOI'O  3HAueHHs  (U3NYECKON
BEJIMYMHBI

1.8

pacrno3HaBaTh MpoOJeMbl, KOTOpPhIE MOXHO pEIIUTh MpH [TOMOIIU
bu3NYeCKuX METOAOB, HCIIONb3Ys OINHCAHHE MWCCIEA0BaHUsS, BBIIEIAThH
MIPOBEPSIEMOE  NPEANOJIOKEHHE, OLIEHMBaTh IPABWIBHOCTh  MOpPSIKA
MPOBEACHUS  HUCCIENOBAHMS,  JIeJaTh  BBIBOAbL,  HMHTEPIPETHPOBATH
pe3yNIbTaThl HAOIIOICHUH U ONIBITOB

1.9

MIPOBOAMTD OMBITHI 110 HAOTIOAEHHUIO (GU3NYECKUX SIBICHUN WM (PU3NUECKUX
CBOICTB TeNI: CAaMOCTOATEIbHO COOMpATh YCTAHOBKY W3 HU30BITOYHOTO
Habopa 00OpyJOBaHUSA, OIHUCHIBATH XOJ OIBITA U €ro pe3yJbTaThl,
(dbopMyIIHpOBaTh BHIBOJIBI

1.10

NPOBOIUTHh TP HEOOXOAMMOCTH CEPHIO MPSIMBIX H3MEPEHHMU, OTpeaemss
CpelHee 3HaveHHEe u3MepseMoll BenuuuHbl  ((POKyCHOE paccTosHHe
cobmparomieid JUH3BI), OOOCHOBBIBATH BBIOOp cmoco0a HM3MEpEeHUs
(u3mMepuTenpHOro mpubdopa)

MPOBOJIUTh  WCCJEAOBAaHHE 3aBUCUMOCTEH (DU3UYECKUX BEIMYMH C
WCIIOJIb30BAHUEM TPSMBIX HM3MEPEHUMN: IIJIAHUPOBATh HCCIIEIOBAaHHUE,
CaMOCTOSITENILHO ~ COOMpaTh  yCTaHOBKY, (UKCHUPOBAaTh  PE3yJbTaThl
MOJyYeHHOW 3aBUCHUMOCTH (U3WYECKUX BEIUYUH B BUAEC TaOIuLU
rpaduKoB, IenaTh BHIBOJIBI 10 pPe3yIbTaTaM UCCIICOBAHMUS

1.12

IPOBOAMTH KOCBEHHbIE H3MepeHUs (U3MYECKUX BEJIIMYUH: IUJIAHUPOBATh
U3MEpEeHUs, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIIOJIHATH
U3MEPEHHUs], Cleays NPEIIOKEHHOW HWHCTPYKLMH, BBIYHMCIATH 3HAUYCHHE
BEJIMYMHBI U AHAJIU3UPOBATH MOJYUYECHHBIE PE3YNIbTAThl C YUYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUN

1.13

coOiroaaTh npaBuia TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
00opy1I0BaHHEM

1.14

pa3nn4yaTh OCHOBHBIC TMPHU3HAKK M3YYCHHBIX (U3UUYECKUX MOJENICH:
MaTepuaibHas TOYKa, aOCONIIOTHO TBEPAOE TEJNO, TOYCUHBIH HMCTOYHHK
CBETa, JIy4, TOHKAs JIMH34, IUIAHETapHAas MOJENb aTOMa, HyKJIOHHAs MOZEIb
aTOMHOTO s1pa

1.15

XapakTepu3oBaTh MPUHLUUIBI  JEHCTBUS  HM3YYEHHBIX INPHOOPOB U
TEXHUYECKUX YCTPOUCTB C OIOPOM HA MX ONMCAHUSA, UCIIOJb3Ysl 3HAHUS O




CBOMCTBaX  (pu3mMyeckux sABJICHHMHA ©  HeoOXomumble  (pu3myeckue
3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXEMbI U CXCMATUYHBIC PUCYHKHU HU3YYCHHBIX TCXHUYCCKUX
YCTPOWCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPHU
PCIICHNN y‘IC6HO-HpaKTI/I‘-IeCKI/IX 3aaa4, OIITHYECCKHEC CXEMBI JJIsA
MOCTPOEHHUS N300paKEHHM B IMJIOCKOM 3€pKajie U coOuparouieil JuH3e

1.17

OPUBOAUTH  TNpHUMEpHl  (HAXOAWTh  HMH(OpMAIMIO O  MpUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3NYECKHX 3HAHUH B MOBCETHEBHOMN
KHU3HHU Ui o0ecrieyeHns Oe30MacHOCTH MpH oOpalieHnu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAaHEHHS 3I0POBbS U COOJIOCHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpefie

1.18

OCYILECTBIIATH TMOMCK HH(pOpMAIMU (U3UUECKOTO COJEPXKAHUA B CETH
WuTepHeT, caMoCTOSATENbHO (HOpMYTUpPYsl TOMCKOBBIM 3alpoc, HaXOAUTh
MYTH OIpPEENICHUs] TOCTOBEPHOCTH TOJYYeHHOW MH(POpPMALUU HA OCHOBE
MMEIOIINXCS 3HAHUH U TONOJIHUTENIBHBIX HICTOYHUKOB

1.19

WCIIONIb30BaTh MPHU BBIMOJIHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-MOMYJISIPHYIO
aUTEepaTypy (QU3NUECKOro COACpIKAHMS, CIIPABOYHBIC MaTEPHAIIbI, PECYPCHI
CCTHU I/IHTepHeT; BJIaaCThb HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTA,
npeoOpazoBaHus WH(GOPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHbIE COOOILEHUS HAa OCHOBE
UHPOPMALIMM U3 HECKOJBKMX HCTOYHMKOB (U3MUECKOro COAep KaHus,
nyOJIMYHO MPEJCTABIATh Pe3yJIbTAaThl MPOESKTHOM WIIM MCCIIEI0BATENbCKON
ACATCIIBHOCTH, ITPU 3TOM I'PaMOTHO HCIIOJIL30BATh I/I3y‘-IeHHHﬁ MOHSATUHHBIN
ammapar HM3y4aemoro paszaena (U3WKH M COINpPOBOXKAATH BBICTYIUICHHE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ay JUTOPHH CBEPCTHUKOB

1.21

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB W UCCIENOBaHUNA (PU3HYECKHUX
IPOIIECCOB PACIPENENIATh OOA3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 337a4aMM, CICIUTb 3a BBIIIOJIHCHUEM IUIAHA JEHUCTBUU U
KOpPpEKTHpOBAaTh €ro, AaJeKBaTHO OLEHUBaTh COOCTBEHHBIH BKJIAJ B
JIEATEIbHOCTh TPYIIBI, BBICTPAaNBaTh KOMMYHHMKAaTUBHOE B3aMMOJICHCTBUE,
MPOSIBIISISE TOTOBHOCTh pa3periaTh KOH(IUKThI




INPOBEPAEMBIE JIEMEHTBI COAEPKAHUA
7 KIIACC

Kon Kon
pa3aejia  3JieMeHTa

®U3UKA U EE POJIb B TIO3HAHMM OKPYXAIOIIETO MHPA

IIpoBepsieMbie 3JIeMEHTbI COIEPKAHUSA

®duzuka — Hayka o mpupoje. SBneHus npupoisl. Ouznueckue
1.1 SIBIICHUSL: MEXaHUYEeCKHUe,  TEIUIOBBbIE,  BJIEKTPUUYECKHUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE

Ouznueckue BeIUYUHBL. M3MepeHue QU3NYECKUX BEIUYMH.
1.2 dusznyeckue pUOOPHI. [TorpemtnocTs HU3MEpPEHU.
MesxyHapoaHas CUCTEMA €TUHUI]

EctecTBeHHOHayuyHBIi ~ METOA  TO3HAHMS:  HaOJIOJCHHE,
{ 13 IIOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKEHUE THUIIOTE3,
' DKCIIEPUMEHT IO  IPOBEPKE  THIIOTE3, 00BbsICHEHHE

Ha6monaeMoro SIBJICHUS

1.4 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

[TpakTuyeckue paboOTHI:

#i#HParf##l13Mepenne pacCTOSHUM.

#H#HPar##3mMeperne o0bEMa )KUIKOCTU M TBEPJIOTO Tea.
H#H#H#Par###Onpenenenue pa3sMepoB MaJlbIX TeJ.
HiHParf##3mepenue TEMIIEPATYPbI pu MIOMOIIH

1.5

KHUJKOCTHOTO TEPMOMETpPA U TATUMKA TEMIIEPATYPbI

INEPBOHAYAIJIBHBIE CBEJEHMA O CTPOEHUHN BEILECTBA

##Par#H##CTpoeHre BeIlecTBa: aTOMbl W MOJIEKYJbl, UX
2.1 pa3mepbl.  OmnbIThl, JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE
BelIECTBa

#iParf##/IBuxenre dvactul BemiecTBa. CBsI3b  CKOPOCTH
2.2 JBIKEHUs 4YacTHIl C TeMIlepaTypoi. bpoyHOBCKOE IBHXKEHUE,

i dy3us

BzauMoaeiicTBue YacTUI BEIIECTBA: NPUTSKCHUC U
OTTAJIKUBAHUC

HH##Par##H ArperaTHble COCTOSIHUSI BEIECTBA: CTPOEHUE Ta30B,
54 KHUAKOCTEH U TBEPIBIX (KPUCTAJUIMYECKUX) Tel. B3zauMocBs3b
' MEXKy CBOMCTBAaMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX

H UX aTOMHO-MOJICKYJISIPHBIM CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUMN BO/JIbI

2.6 [TpakTuyeckue pabOTHI:




##Par###0Ouenka nauaMeTpa aToMa METOAOM psiAoB  (c
WCIIONb30BaHueM (oTtorpaduii).

HH#Par###OnpITel O HAOJIOEHUIO TETUIOBOTO PACHTUPECHHS
ra3os.

#HH#HPar#H#ONBITBL 10 OOHApYXEHHI0  JeHCTBUSA — CHII
MOJIEKYJISIPHOTO IIPUTSIKEHUS

JABVWOKEHUE 1

B3AMMOJIEVICTBME TEJI

3.1

Mexanuyeckoe IBUKEHHE. PaBHOMEpHOE U HEpPaBHOMEpPHOE
IBIKEHHUE

3.2

#iPar#H##Cropoctb. CpenHsisi CKOPOCTh MPU HEPaAaBHOMEPHOM
JBIKEHNH. Pacuér myTh 1 BpeMEHM IBUKECHUS

33

SIBnenne uHepuuu. 3aKOH MHEpLMHU. B3anmoaeicTBre Ten Kak
MpUYMHA U3MEHEHUSI CKOPOCTH JIBWIKEHHUS Tell. Macca kak Mepa
WHEPTHOCTH Tela

3.4

#H#HHPartt## notHocTe  BemiectBa. CBA3b  IUIOTHOCTH €
KOJIMYECTBOM MOJICKYJI B €IMHUIIC 00BEMA BEIIecTBa

3.5

Cuia KaK XapaKTepUCTHKA B3aUMOICUCTBUS TEI

3.6

Cuna ympyroctu u 3akoH ['yka. Mi3mepeHue Cuiibl ¢ MOMOIIBIO
JMHAMOMETpA

3.7

#H#HHPart#SIBnenue taroreHust U cuia TsokecT. Cuiia TSHKeCTH
Ha Jpyrux miuaHerax. Bec Tema. HeBecomocTs

3.8

Cuna Ttpenus. TpeHHue CKOJIbKEHHs U TpeHue Nokos. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

#i#HParf##CIll0)KeHHE CHJI, HAIPaBJIEHHBIX 10 OJHOW MPsAMOM.
PaBHOpelicTBYIOIIASA CHIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABIDKEHHS (IIapuKa B
AKUJIKOCTH, MOJIEH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK JaJiee).
OmnpeneneHue cpefHed CKOPOCTH CKOJIBXKEHHA Opycka Win
IIapyKa MO HAaKJIOHHOM miockocTH. OrnpenesneHue IIOTHOCTH
TBEpOro Tena. OMBITHI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTD
pacTshkeHus (aedopManum) MpyKUHbI OT MPUIOKEHHOW CHIIBI.
OnbITE, JEeMOHCTPUPYIOIIME 3aBHCUMOCTh CHUJIBI  TPEHHUS
CKOJILKEHUSI OT Beca TeJla M XapaKTepa CONPHUKACAIOIIUXCS
MMOBEPXHOCTEN

3.11

Ousnyeckue SBICHUS B MPUPOJE: TMPUMEPHI JBUKEHUS C
pPa3IMYHBIMM CKOPOCTSIMH B JKMBOM W HEXHUBOM MpUPO/IE,
NEHUCTBUE CUJIBI TPEHUS B PUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TUHAMOMETP, NOAIMITHUKI

JIABJIEHME TBEP/BIX TEJI, )KUIKOCTEI 1 TA30B




4.1

HaBnenue TBEpmoro Tena. CnocoObl  yMEHBUIEHUS H
YBEJINYEHUS TaBICHUS

4.2

JlaBlieHne Ta3a. 3aBUCUMOCTh JaBJICHUS ra3a oOT o00béMa,
TeMIIEpaTyphbl

4.3

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMU, ) KUJAKOCTAMU M Ira3aMU.
3akoH ITackans. [THeBMaTHUeCKHEe MAITUHEI

4.4

3aBI/ICI/IMOCTB JABJICHUSA KNUIKOCTHU oT FJ'Iy6I/IHBI .
I'uapocratuueckuit  mapagokc.  CooOmiaroniuecss  COCybl.
[M'uapaBnuyeckre MEXaHU3MbI

4.5

Atmoctepa 3emnnm u armocdepHoe naBieHue. llpuunHBI
CyIIECTBOBaHUS  BO3AYHIHOM  00ojouku  3emun.  OnbiT
Toppuuennu. 3aBUCMMOCTH aTMOC(EPHOTO JaBJIEHUS OT
BBICOTBI HaJl YPOBHEM MOPs

4.6

N3smepenue  armocdepnoro  masnenus. llpuboper s
M3MepeHNs aTMOC(HEPHOTO JaBJICHUS

4.7

JleficTBUe KUAKOCTH M ra3a Ha MOTPYXEHHOE B HHX TeJIO.
BrrTankuBarornias (apxuMeioBa) cuiia. 3aKoH Apxumena

4.8

[InaBanue ten. BozayxomnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanme 3aBUCHUMOCTH Beca Tella B BOJE OT O0BEMa
NOTPYKEHHOW B JKUAKOCTb 4YacTh Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CHUJIbI, JEUCTBYIOLIEH HA TEJNO, MOTPYKEHHOE
B )KUAKOCTh. [I[poBepKka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI,
JEWCTBYIOIIEH HA TEJIO B JKHAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKMBAKOIIEH  CHUIIBI,
JeMCTBYIOIIEH Ha TENO B XKHUJIKOCTH, OT 00bEMa MOTPpyKEHHON B
KUIKOCTh 4YacTH Tela W OT IUIOTHOCTH  KUJKOCTH.
KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKUA U
onpeAeseHue €€ rpy30n0AbEMHOCTH

4.10

Ouzuyeckue SBICHHUS B NPUPOJE: BIUSHUE aTMOC(hHepHOro
JIaBJICHUS HA )KMBOW OpraHM3M, IIJIaBaHUE PbIO

4.11

Texnuueckue  ycTpoiicTsa: cooOmraromuecs COCY/IBI,
YCTPOWCTBO BOJOIPOBOJIA, THAPABIMUECKUI TPECC, MAHOMETD,
0apoMeTp, BHICOTOMED, MOPIIHEBOW HACOC, APEOMETP

PABOTA, MOIIHOCTbB, SHEPT'UA

5.1 Mexanundeckas paboTta

5.2 MexaHnueckas MOIIHOCTb

53 IIpocTble MeXxaHU3MBbI: pblYar, OJIOK, HAaKJIOHHAs IUIOCKOCTb.
’ IIpaBuso paBHOBecHs pbluara

54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky

55 «3o10T0€ mpaBwiO» MexaHukd. KosadduuueHt mnosae3Horo




NeHCTBUS MexaHuU3MOB. I[IpocThlie MexaHu3Mbl B OBITY |
TEXHUKE
5.6 [ToTenumanbHast SJHEPTUU TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
58 [lonnass wMexaHuveckas DSHeprus. 3aKOH HM3MEHEHHUS U
' COXpaHEHUsI MEXaHUYECKON IHEPTUU
[IpakTuueckue paboOTHI:
#i#HPar#t#Onpenenenue  paboTbl  CHJIBI  TpPEHUS  IpHU
59 PaBHOMEpPHOM  JIBIDKGHMM  Tejla 10  TOPU3OHTAIbHOU
' noBepxHoctu. lccnenoBanue ycioBHII paBHOBECHs phluara.
Nsmepenne KIIJ[ HaknoHHOU muiockocTu. M3ydeHue 3akoHa
COXpaHEHUsI MEXaHWYECKON IHEPTUN
5.10 duznueckue sIBJICHUS B IPUPOJIE: PbIYary B TeJie YEIOBEKa
Texnuueckue YCTpOMCTBA: pbIyar, TTOJBHKHBIN 51
5.11 HETIOABMKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pa3aejia  3JieMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KHHETHYECKOW TEOPUHU
6.1 cTpoeHus BemiectBa. Macca u pa3Mepbl MoseKkysd. ONbIThI,
' MOATBEPKIAOLINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKMHETHUECKON TEOpUHU
6.2 Mopenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSIHHI
) BeulectBa. Kpucrannuueckue u amopdusie Tena
6.3 OOBbsicHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX TeN Ha
' OCHOBE MOJIOKEHHUI MOJIEKYIIPHOKUHETUYECKON TEOpUHr
6 6.4 CMmauuBaHue Y KalWJUISIPHBIE SIBIICHUS
6.5 TemnioBoe paciiupeHHe U CKaTHe
6.6 Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO TEILIOBOTO
) JBUKEHUS YaCTHUIL
6.7 Baytpennsis  sHeprusi. CnocoObl HM3MEHEHHsI BHYTPEHHEH
' SHEpPruM: TeIIonepeaaya U CoBepIleHne paboThl
6.8 Bunbl  temnonepenaud: — TEIJIONPOBOAHOCTb,  KOHBEKIUS,
U3IIy4eHUE
6.9 KonuyecTBo TemnoTel. Y aenbHas TEINIOEMKOCTh BEIIECTBA




6.10

TemooOMeH U TEIIOBOE paBHOBECHE. YPAaBHEHHE TEIMJIOBOIO
OanaHca

6.11

[InaBneHue u OTBEpJEBAHHE KPUCTAUIMUECKUX BEIIECTB.
VY nenpHas TeIuioTa IUIABICHUS

6.12

[TapooOpa3zoBanue u KoHzaeHcanusi. HWcmapenue. Kumnenwue.
VYaenvHas TEerioTa napooOpa3zoBaHusl. 3aBHCUMOCTH
TEMIEPATYpPhI KUTIEHUS OT aTMOC(HEPHOTO JaBICHUS

6.13

Brnaxxnocts Bo3myxa

6.14

3Hepr W1 TOILIMBA. Y,HGJILHB_H TCIJIOTA CTOpAaHUA

6.15

[Tpuntuner padoter TemmoBbix nsurareneit KIIJ[ termoBoro
nBuUTaTeNs. TeIIoBbIE JBUTATENM W 3alldTa OKpYyXKaromen
cpenabl

6.16

3aKOH COXpaHEHUs U TMPEBPALLEHUS HHEPruu B TEIUIOBBIX
mpoueccax

6.17

[TpakTuyeckue paboTHI:

HH#HPar#H##ONBITBL 10 OOHApPYXEHHUIO  JEHCTBUS — CHII
MOJIEKYJISIPHOTO TIPUTSIKEHUSI.

HH#H#Parf###ONBITH 110 BBIPAIIMBAHUIO KPUCTAIJIOB OBapEHHOM
COJIM WJTU caxapa.

#H##Par###ONbITEI IO HAOJIOJEHUIO TETUIOBOTO PACITUPECHHS
ra3oB, KUAKOCTEH U TBEP/BIX Tell.

#iHPar###OnipeieieHrie  JaBJIEHUsT BO3AyXa B OajioHe
HInpuiia.

#HH#HParf##ONBITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT €ro 00b€Ma 1 HarpeBaHUs WU OXJIAXKICHHUS.
##Par### IpoBepka TUIOTE3bl JTMHEHHOW 3aBUCUMOCTH JIJTUHBI
CTONOMKA JKUAKOCTU B TEPMOMETPUYECKOW TpyOKe OT
TEMIEPATYPHI.

#i##Par###Habmonenne u3MeHeHNss BHYTPEHHEH YHEPruu Teja
B pe3yJibTaTe Teryionepeaayu u paboThl BHEITHUX CHUIL.
##Par###AccaenoBanue SIBJICHUS TermiooOMeHa pu
CMEILMBAaHUU XOJOJAHOU U TOpsYEH BOJIBI.
#Hi#HParfi##OnpeneneHie KoJIM4YecTBa TEIUIOTHI, IIOJIYyYEHHOTO
BOJOM TMpU TEII0OOMEHE C HarpeTbiM METAUIMYECKUM
TATUHAPOM.

H#H#Par##HOnpeneneHne yIeaIbHOW TEIIOEMKOCTH BEIIECTBA.
H#H##Par#HHt ccrnienoBanue mporecca ucnapeHus.
#iHtPar##H#OnpeneneHre OTHOCUTENbHON BJIaXKHOCTH BO31yXa.
#i#HParf##ONpeieseHre yAeIbHON TEIUIOTHI IJIaBJICHUS JIbJA.

6.18

®dusnyuecKkue SBICHUS B MIPUPOJIC: IIOBEPXHOCTHOE HATSKCHHUE U
KallWUIApHBIE SIBJICHUS B NPUPOJE, KPUCTAIUIBI B IMPUPOJE,
nznydenue CoiHIa, 3amMep3aHHe BOAOEMOB, MOPCKHE OpH3BI;
o0Opa3oBaHHUe pOChHI, TYMaHa, UHEs, CHera.




6.19

Texnuueckue YCTPOWCTBA: KaluJUIsPBI, IIPUMEPBHI
WCIIOJIb30BaHUSl KPUCTAJIOB, KUJKOCTHBI TEPMOMETP, JATUUK
TEMIEPATYpbl,  TEPMOC,  CHCTEMa  OTOIUICHHS  JOMOB,
TUIPOMETpPBI, TICUXpOMETp, IMapoBas TypOuHa, JBUTaTellb
BHYTPEHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Ten. [[Ba posia aneKTpUUeCcKuX 3apsiioB
B3anmopeiictBue  3apspkeHHbIX  Ten.  3akoH  Kyiona
7.2 (3aBUCHMOCTh CHJIBI B3aUMOJICHCTBHUSl 3apsSKEHHBIX TEJI OT
BEJIMUMHBI 3apSJI0B M PACCTOSHUS MEXK]Ty TeTIaMH)
DnekTpuueckoe mosie. Hanpsok€HHOCTh 3JIEKTPUUECKOTO TMOJIS.
7.3 [lpuHnMn ~ cymeprno3Wmuu  SJIEKTPUYECKHX  moyied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu JIEKTPUUECKUX 3apsa0B. OnemMeHTapHbIN
7.4 anekTpuueckuit 3apsan. Ctpoenue aroma. [IpoBogHuku u
TUDJICKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
76 DIIeKTPUUYECKHM TOK. Y CIIOBUS CYIIECTBOBAHUS MJIEKTPHUUECKOTO
' TOoKa. ICTOYHUKN TOCTOSTHHOTO TOKA
77 JleficTBUSL 3NEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax
7.8 OnekTpuyeckas nuenb. Cuiia Toka. IIEKTPUIECKOE HAMPSHKEHUE
79 ComnpoTHBI€HHE TMPOBOJHUKA. YJECJIbHOE COMNPOTHBICHUE
' BEIIIeCTBA
7.10 3akoH OMa JJ1d yyacTKa Lenu
7.11 ITocnenoBarenpHOE M NapaUIEIbHOE COEAMHEHUE IPOBOJHUKOB
712 PabGota U MOIIHOCTH 3JEKTPUUECKOTO TOKa. 3akoH J[koyms —
' Jlenna
713 DNeKTpUYecKHe LNy U MOTPEeOUTENN 3IEKTPUYECKON YHEPrUH
' B ObITy. KOopoTkoe 3aMbikanue
714 ITocrossHHbIE ~ MarHUTH..  B3anmMoAeiCTBHE  MOCTOSHHBIX
' MAarHUTOB
715 MarnutHoe nosie. MaruutHoe noje 3eMJId U €ro 3Ha4eHHUe I
' JKU3HH Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE TOJIE€  DJIEKTPUYECKOro TOKa.
' IIpuMeHeHne 371eKTPOMarHuTOB B TEXHUKE
JlelicTBUE€ MArHUTHOTO TIOJSl HA TMPOBOAHUK C TOKOM.
717 DNeKTpoABUTATENIb ~ MOCTOSTHHOTO  Toka.  Vcmonb3oBaHue
' ANEKTPOJABHUraTelIe B TEXHUYECKHX YCTPOMCTBAX UM HA
TpaHCIopTe
7.18 Onbitet @Dapazess. SIBneHue 3IEKTPOMATHUTHOM WHAYKIUU.




IIpaBuno Jlenna

7.19

Onextporenepatop. CrnocoObl TOTYYEHUS AJIEKTPUUYECKOU
SHEPruM. DJICKTPOCTAHIIMH HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTrUuu

7.20

[TpakTudeckue paboTHI:

OnbITHl O HAOMIOJEHUIO AIIEKTPU3ALIMN TNl WHAYKIHMEH U TpH
COIPUKOCHOBEHHH.

WccnenoBanue AeCTBUS SJIEKTPUUYECKOTO MO HA TPOBOIHUKHI
U JUDJIEKTPUKH.

COopka u mpoBepKa pabOThI JIEKTPUIESCKOMN IEMU TTOCTOSHHOTO
TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenne u peryampoBaHUE HAPSHKCHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIEro 4epe3
pEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpPA W HAMPSKEHUS Ha
pe3ucTope.

OnpIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOIO
CONPOTUBIIEHUSI MPOBOJAHMKA OT €ro JUIMHBIL, IJIOLIAAH
MOTIEPEYHOI0 CEUEHUsI U MaTepuaa.

IIpoBepka MpaBHIIa CJIOKEHUS HaInpsKeHUH npu
MIOCJIEIOBATEIbHOM COEJUHEHUU ABYX pe3uctopoB. IIposepka
npaBuja JUisi CWIbl TOKa NpU MNapajuIeIbHOM COEAMHEHUH
pesuctopoB. OrmpeneneHue padOThl AIEKTPUUYECKOTO TOKa,
uaymero  yepes  pesucrop.  OmnpeneneHue  MOIIHOCTH
ANIIEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HA  PE3UCTOPE.
HccnenoBaHne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO dYepes
JAMIIOYKy, OT HampsbkeHuss Ha Hei. Omnpenenenue KITJ]
HarpeBaTens. VccinegoBaHWe MAarHUTHOTO —B3aWMOJAEWCTBUSA
MOCTOSIHHBIX ~ MAarHuToB. M3yueHume  MarHUTHOro  IOJIs
MOCTOSTHHBIX MAarHUTOB NpHU UX OOBEAMHEHUU W DPa3AelICHUH.
HccnenoBanue AeiCTBUSA 3JEKTPUUYECKOTO TOKA HA MAarHUTHYIO
cTpenky. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI
B3aUMOJICUCTBUS KaTyIIKA C TOKOM U MarHuTa OT CHJIbI TOKa U
HalpaBJI€HUs TOKa B  Karymke. I3ydenue  nencrBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ ToKoM. KoHcTpynpoBanue u
n3ydeHue paboTel anektponsuratens. M3mepenme  KIIJ
ANEKTPOJIBUIaTEIbHON YCTaHOBKH. OMNBITHI 110 HCCIEIOBAHUIO
ABJICHUS  JJEKTPOMArHUTHOM  MHAYKIMHU:  HCCIEJOBaHUE
M3MEHEHUH 3HaYEHUs U HaIllPaBJIEHUsI MHIYKIMOHHOTO TOKa

7.21

dusnueckue sBICHUS B npupoac: SJICKTPUUCCKHUE SABJICHUA B
atMocdepe, JJIEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
nosie 3emMiiH, Apeid MOI0COB, POJIb MArHUTHOTO TIOJS JIs
YKU3HU Ha 3emJie, MOJIAPHOE CUSHUE




7.22

TexHuueckue  yCTpOWCTBA: 3JIEKTPOCKOII, aMIiepmerp,
BOJIBTMETP, PEOCTAT, CYETYUK DIIEKTPUYECKOW DHEPIHH,

AIIEKTPOOCBETUTEIHHBIE npudOpHI, HarpeBaTebHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKHE
MPEeIOXPaHUTENH, AIIEKTPOMArHUT, ANEKTPOABUTATENb

MMOCTOAHHOI'O TOKA, r’CHEPATOP IMOCTOAHHOTO TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsieMble 37IEMEHTBI COAEPKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
2.1 Mexannueckoe naBwxkeHue. MarepuanbHas Touka. Cucrema
’ orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUECKOTO JIBHXKCHUS
8.3 PaBHOMepHOE NMPAMOIUHEHOE ABUKEHUE
#i#Par###HepaBHOMepHOE MPSIMOJIMHEITHOE JBIKEHUE.
8.4 CpenHsis 1 MTHOBEHHas CKOPOCTh TeJjla MPU HEPaBHOMEPHOM
JIBIDKCHUH
8.5 YckopeHue. PaBHOYCKOPEHHOE NPSAMOIUHENHOE IBUKCHUE
8.6 #H##Par###CBoOoauoe magenne. OneITe! [ annmies
#HiPar###PaBHOMEpHOE NBUKEHHME 1O OKpYyKHOCTU. [lepuon n
8.7 yactora oOpamieHus. JluHeiiHas W  yrjioBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 IlepBb1it 3ak0oH HbroToHa
8 8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akoH HeroToHa
8.11 HiHtPar##H#1 I[puHIUI CynIepIIO3UIIMN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
213 H#HH#Par#H#H#Cuna TpeHusa: Cuja TPEHUsS CKOJbXKEHHS, CHJia
' TPEHHUsI IOKOS, IPYTHe BUIbI TPEHUS
214 #i#HParfi##Cunna TSDKECTH M 3aKOH BCEMHUPHOIO  TSTOTEHMS.
' Vckopenue cBoOOIHOrO MaeHusl
2 15 JBuxenne mianer Bokpyr Comnma. IlepBas kocmuueckas
' ckopocTb. HeBecoMocCTh 1 neperpysku
8.16 PaBHOBecue MaTepraibHON TOUYKH. AOCOTIOTHO TBEPIOE TEIO
217 #iH#Par##PaBHOBecue TBEPAOrO Tejla C 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TsokecTn
8.18 Nmnynsc Tena. U3menenue ummynbca. IMnynbe cusl




8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

#H#HPart##PeakTUBHOE IBUKECHUE

8.21

Mexanudeckas paboTa U MOITHOCTh

8.22

Paborta cun TspkecTH, ynpyroctd, TpeHus. CBsi3b SHEPrUU U
paboThI

8.23

[ToreHnMaabHas 3HEPrHs Teja, MOAHITOrO HaJ MOBEPXHOCTHIO
3eminn

8.24

IToTeHumanbHas YSHEPrUs CKATON NPYKUHBI

8.25

#i#HParfi##Kunernueckas sHeprusa. Teopema O KHHETHYECKOU
SHEPrUu

8.26

HH##Par##H3akOH COXpaHEHHSI MEXaHUYECKON YHEPTUHN

8.27

[TpakTuyeckue paboTHI:

OnpeneneHue CpeaHEH CKOPOCTH CKOJIBKEHUS Opycka WIn
JBIKEHHSI LIapyUKa MO HAKJIOHHOHM miiockocTu. OmnpeneneHue
YCKOpEHHUsi Tejda NpU PABHOYCKOPEHHOM JBHKEHUHM IIO
HAKJIOHHOM INTIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IIyTH  OT  BpPEMEHM  IIpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.
IIpoBepka IMIOTE3bI: €CIAM NPU PABHOYCKOPEHHOM JABM)KEHUU
0e3 HayaJlbHOW CKOPOCTH IyTH OTHOCSTCA KakK PsiJi HEUETHBIX
qucesl, TO  COOTBETCTBYIOIIME  IPOMEXYTKHM  BpPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIbI
HOpMaJbHOTO JaBieHus. OmnpeneneHue koddduireHTa TpeHus
CKOJIbJKEHUS. Onpenenenne KECTKOCTHU MIPYKUHBIL.
Onpenenenve pa®OTbl CHJIBI TPEHHUS TPH PABHOMEPHOM
JBIKEHMM ~ Tejla [0  TOPU3OHTAJIbHOW  IOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YHOPYTrOCTH MPHU MOABEME Ipy3a C
UCTIOJIb30BAaHUEM HEMOBM)KHOTO U TIOJIBHXKHOTO OJIOKOB

8.28

dusnyeckue SABJICHUA B npupoaec: IMpUIKMBbBI W  OTJIUBEI,
JBHXXCHUC IIJIAHCT ConHeyHoM CUCTCMbI, PCAKTUBHOC JIBHUIKCHHC
JKHUBBIX OpPTaHHU3MOB

8.29

TexHu4eckne yCTpOWCTBA: CHHIAOMETP, JATUYUKH TIOJOXKCHHUS,
PacCTOSIHUS U YCKOPEHHUS, PaKeThl

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KoneGarenbnoe  nBmwkeHue. OCHOBHBIE  XapaKTEPUCTUKH

o1 KoJIeOaHUI: IepHo/], YacTOTa, AMIUIMTY1a

9.2 MaremMaTtnueckuii M NPYXKUHHBIM MasTHUKHU. lIpeBpamienue
’ SHEPTruM NMpH KOJIeOaTeTbHOM JIBUKEHUN

9.3 3aryxatomue Konebanus. Boinyxnennsie konebanus. Pezonanc

9.4

Mexaunueckue BOJHBL. CBOICTBA MEXAHWYECKHUX  BOJIH.




HpO}IOJ’IBHBIe " MMONCPEUYHBIC BOJIHBI. I[J'II/IH& BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHW4YeCKUe BOJIHBI B TBEPAOM TeEJE,
CECMHUYECKHNE BOJIHBI

9.5

3ByK. ['(poMKOCTb U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yabTpa3Byk

9.7

[TpakTuueckue padOThI:

Omnpenenenue 4acTOThl U NEpUOAA KOJeOaHUH MaTEMaTHYECKOTO
MasITHHKA.

Onpenenenye 4YacTOThl U Tepuoja KoJeOaHWH MPYKHMHHOTO
MasiTHUKa

Hccnenosanue 3aBUCHUMOCTH nepuosa Kosie0aHui
MO/IBEIIEHHOT0 K HUTH Tpy3a OT JIUHBI HUTH. VccnenoBanue
3aBHCUMOCTH TEpPHOAA KoJIeOaHWH NPYKUHHOTO MAasTHHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCUMOCTH TiepHOAa KoJeOaHU
rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl Ipy3a U >KECTKOCTH
npyXuHbL. M3Mepenue yckopeHusi cCBOOOIHOTO MaieHus

9.8

du3nyeckue SABJICHUS B NPUPOJE: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, LYHAMH,
2X0

9.9

Texnuueckue YCTpOﬁCTBaZ 9XO0JIOT, UCIIOJIb30BAHUC YJIBTPA3BYyKa
B 6LITy 1 TCXHHUKC

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

SHCKTpOMaFHI/ITHOG TI0JIC. SJ'ICI(TpOMaF HUTHBIC BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 37eKTPOMAarHUTHHIX BOJIH
103 DnekTpoMarHuTHas rpupoja ceera. Ckopocth cBeTa. BoiaHoBbIe
' CBOiiCcTBa CBETA
10 ITpakTHueckue pabOTHI:
10.4 N3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOILBIO
MOOWIBHOTO TenedoHa
10.5 dusnueckue SBICHUS B TMPHUPOJE: OMOIOTHYECKOE JEHCTBHE
' BUJUMOTO, yIbTPaQHOIETOBOTO U PEHTT€HOBCKOTO M3TyUYEeHHI
106 TexHnyeckue ycTpoucTBa: HCIIOJIb30BAHUE 3JIEKTPOMArHUTHBIX
' BOJIH JUIS COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlydyeBast moznensb cBera. ICTOUHMKH cBETa
11.2 IIpssMonMHENHOE paCIIPOCTpAHEHUE CBETA
11 11.3 Orpaxenue cBeta. [110cKo€e 3epKaio. 3aKOH OTPaKEHHs CBETA
114 IIpenomiienne cBera. 3akoH mpenomieHus cBeta. llomaHoe

BHYTpPEHHEE OTPaKEHUE CBETA

11.5

JIunza. Xop yyeid B JIMH3E




11.6 OnTuueckas cucrema ¢oroanmnapara, MUKpOCKOIa U TeIecKoma
117 I'maz  kak  omnTuyeckas  cucreMa.  bausopykocts  u
' JATbHO30PKOCTh
118 Paznoxxenne Oemoro cBera B cmektp. Ombitel HpioToHA.
' CrnosxeHue CeKTpadbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTuueckue padOThI:
##HtPar##HlccneqoBaHue  3aBUCUMOCTH  yIjla  OTPaKEHUs
CBETOBOTIO JIyya OT YyIJIa MaJeHHUs.
###Par###l13yueHrne XapaKTepUCTUK M300pakKeHHs MpeaMeTa B
TUIOCKOM 3€pKaje.
#i#HParf##llccnenoBanue  3aBUCHMOCTH  yIJla  IIPEJIOMJICHUS
CBETOBOIO Jy4ya OT yrIja MaJeHUs Ha TPAHULE «BO3AYX —
11.9 CTEKJIO».
#iHPar### lomydeHne n300paKeHUI C TIOMOIIBIO COOMpArOIIeH
JIUH3BI.
#H##Par###Onpenenenne GOKyCHOTO PACCTOSHUSI M ONITHYECKOM
CHJIBI COOMPAFOIIEH JTNH3HI.
###Par###ONBITHI 110 Pa3JI0KEHUIO 0EJIOTO CBETa B CIIEKTD.
#H#Parf##ONBITBl TI0 BOCHPUATUIO LIBETA IPEIMETOB IIPU HX
HaOJII0IEHUH Yepe3 [IBETOBbIE (PUIBTPHI
®uznueckue sABIEHUs B mnpupone: 3atMeHns CosHma u JIyHsl,
11.10 [BeTa TeJ, ONTHYECKHE sBIeHHUA B arMmochepe (uBeT HeOa,
pedpakmus, pagyra, MUpax)
111 TexHuyeckue yCTpONCTBA: OYKH, IEpUCKoM, (oToamnmnapar,
' OINTHYECKHE CBETOBOJIBI
KBAHTOBBGIE ABJIEHUA
121 OmnwiTel Peszepdopna u rutanerapHas Mojenb aroma. Mopenb
' aroma bopa
122 Hcnyckanue M IOIJIOLIEHHME CBeTa aTOMOM. KBaHTHI.
' JluneiyaTeie CieKTPbI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3TydeHHs
124 Crpoenue aTomHoOro siapa. HykiioHHast MOJiesib aTOMHOIO Spa.
' M30TOmsI
12
12.5 PanuoaktuBHbie npeBpamieHus. [leproa nonypacnaaa aTOMHBIX
' saep
12.6 SAnepHple peaknuu. 3aKOHBI COXPAHEHUSA 3aps/IOBOTO U
' MacCOBOT'O YHCEN
12.7 OHeprus cBa3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. Mcrounuku sneprun ConHia
' ¥ 3BE3]
12.9 Anepnas sHepreTuka. JleiicTBUE paJlOaKTUBHBIX U3JIYYEHU HA




JKMBBIC OPTraHHU3MbI

[TpakTyeckue paboTHI:
HabmnroneHue CrjIonIHbIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.

12.10 HccnenoBaHue TPEKOB: M3MEPEHUE DSHEPIUM  YACTHULBINO
TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
H3mepenune paanoakTuBHOTO (poHa
dusnueckue SIBJICHUS B npUpoze: €CTECTBEHHBIH
1211 palMOaKTUBHBIA (OH, KOCMHUYECKHE JIyYd, pPaJHOAKTUBHOE
' U3JTy4YEeHHE TPUPOIHBIX MHUHEPAJIOB, JCHCTBHE PaJIUOAKTUBHBIX
M3JIy4eHU Ha OPTaHU3M YEJIOBEKa
12.12 TexHuueckue yCTpPONCTBA: CIEKTPOCKON, WHIUBHYaIbHBIN

AO03UMCETP, KaMCpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
MpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K NMPEAMETHBIM pPe3yJibTaTaM 0a30BOT0
YPOBHSI OCBOEHHsI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
o0uiero odopazoBanust Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKK B HAYYHOW KapTUHE MUpa; cHOpMHPOBAHHOCTH
0a30BBIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M U TO3HABAEMOCTHU
SABIIGHUW  TPUPOIB, O  POIM  OKCIepuMeHTa B  (Qu3uKe, O
cucTeMooOpasyroiiei ponu (QU3UKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKU W TEXHOJIOTHH, 00 IBOMIONMU (U3NYECKUX 3HAHWA U WX POJH B
IIEJIOCTHOM €CTEeCTBEHHOHAYYHOW KapTHHE MHPA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB
OKPYaroIIero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTHA

3HaHHUS O BHJIAX MaTepuH (BEUIECTBO W TOJE), O JBMKCHHH KaK criocobe
CYILLIECTBOBaHMUsI MaTepuu, 00 aTOMHO-MOJEKYJSIPHOW TEOpUU CTPOEHUs
BElIeCTBa, O (DPU3MUECKON CYIIHOCTH SIBJIEHUN MNPUPOJbl (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMATrHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3/inyaTh SBJICHUS
[0 ONHCAHMIO MX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOe (PU3MYECKOoe SBJICHUE; YMEHUE DPACIO3HABATH
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B OKpPY)KaIOLIEM MHUpE,
BBIJIENISASA UX CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brnanenne ocHOBaMHM TOHSTHUHHOTO ammapara ¥ CHMBOJWYECKOTO SI3bIKA
Gu3MKM M UCHONB30BaHME WX JJI pelIeHHs Y4YeOHBIX 3aJad; yMEHHUE
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U IPOLECCHI,
UCTIONB3YS (yHIaMEHTAIbHBIE H SMITUPHUECKHUE 3aKOHBI

YMeHne OIHCHIBaTh HU3YYCHHBIC CBOMCTBA TEII H (bl/ISI/I‘IGCKI/Ie SABJICHUS,
HCIIOJIb3YyA (i)I/ISI/I‘IeCKI/Ie BCJIIMYHHBI

Bnanenue ocHOBaMU METOAOB HAYyYHOT'O MO3HAHUS C YYETOM COOIIOACHUS
MpaBHII OE30MACHOTO TPYIa: HAOMOIeHUEe PU3NICCKUX SBIICHUM:

YMEHHE CaMOCTOSTCIILHO COOMpPATh ADKCIEPUMEHTAIBHYIO YCTAaHOBKY U3
JTAHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIMHU, OMUCHIBATH XOJI OMBITA U
3alMChIBATH €TI0 PE3yJIbTaThl, HOPMYITHPOBATH BHIBOJIBL;

NPOBEJCHUE TPSAMBIX W KOCBEHHBIX H3MEpEHHMH (U3UYECKUX BEIUYMH:
yMEHHE  IUIAHHPOBaThb  HW3MEPEHHS,  CAMOCTOSTEIbHO  cOOHMpaTth
OKCIICPUMCHTAIBHYI0 YCTAHOBKY [0 HHCTPYKIIMH, BBIYMCIATH 3HAYCHUE
BEJIMYUHBI U AHAJIU3UPOBATH IOJYUYECHHBIEC PE3YJIbTAThI C YYETOM 3aJaHHOU
[IOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;

IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIBHBIX I/ICCJ'IGIIOBaHI/If/'I;
CaMOCTOSITEJIBHO COOMPATh SKCIEPUMEHTAIBHYIO0 YCTAaHOBKY M HPOBOJUTH
HCCIICOJOBAHUEC MO HWHCTPYKIOHHU, MNPEACTABIIATH IMOJYUYCHHBIC 3aBUCUMOCTHU




¢usznyeckux BEJIWYMH B BuAe Tabnui U rpaduKoB, YUYUTHIBATh
HOIPEIIHOCTH, JIe1aTh BBIBO/BI 10 pE3yJIbTaTaM HCCIEeI0BAHUS

[ToHnmaHue XapakTEpHBIX CBOWCTB (PU3MYECKUX MOAeNel (MaTepualibHas
TOYKa, a0COITIOTHO TBEPAOE TENO, MOJENIU CTPOCHUS ra3oB, JKUAKOCTEH U
TBEPABIX TeJ, IJIAHETapHas MOJENb aTOMa, HYKJIOHHAas MOJeNb aTOMHOIO
A7Ipa) U YMEHUE IPUMEHATh UX JUIsl 00bSICHEHUS (PU3HUECKUX MPOIIECCOB

YMenue o0bACHATh GU3NYECKUE MPOIIECCHl U CBOWCTBA TEM, B TOM YHCIE U
B KOHTEKCTE CHUTyallMid MPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa, B
HJaCTHOCTH, BBISABJIISITH IMPUIUHHO-CIICACTBCHHBIC CBA3U u CTPOUTH
OOBSICHEHHE ¢ OMOpPOM Ha HM3YYCHHBIC CBOWCTBA (DM3MUCCKHUX SIBICHHU,
(du3HYeCKre 3aKOHBI, 3aKOHOMEPHOCTH W MOJICITH

YMenue pemiats pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCTIONB3YS
3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3NUCCKUE BEIMYMHBI, B YACTHOCTH,
3alUCBHIBaTh KPaTKOE YCJIOBHUE 3a7auM, BBISBISTH HEJOCTAIONINE JIAHHBIE,
BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIWMBbIE ISl €€ peIIeHus,
WCIIOJIH30BaTh CIPABOYHBIC JJTaHHBIC, MPOBOJUTH PACUETHI U OICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUeHUs (DU3MUECKON BEIIMYMHBI; YMEHUE
OTpeAeNATh Pa3MEpPHOCTh (U3MYECKON BEIMYUHBI, MOJYYEHHON Mpu
pellIeHnH 3a7a9u

YMeHHe XxapakTepu30BaTh MPUHIMIIBI JEUCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcJie OBITOBBIX NPUOOPOB, M TPOMBIIUIEHHBIX TEXHOJOTHYECKHX
IPOILIECCOB M0 UX OMMCAHUIO, UCIIOJIb3Ys 3HAHUS O CBOWCTBAX (PM3NYECKUX
SBJICHUH U HEOOXOaUMbIe (prU3NUECKUe 3aKOHOMEPHOCTH

10

YMeHue ucnonb3oBaTh 3HaHUSI O (PU3NYECKUX SBJICHUSAX B IOBCEAHEBHOMU
JKU3HU A7 oOecrieyeHus O€30MacHOCTH IMpHU OOpalieHHH € OBITOBBIMU
npuOopaMd M TEXHMYECKHMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0pPOBbSl U
COOJIIOJICHHsSI HOPM HKOJIOTUYECKOTO0 MOBEICHHSI B OKpYXarolleh cpene;
NOHUMaHHE HEOOXOAUMOCTH TNPUMEHEHUS JOCTWXKEHUH (GU3UKH U
TEXHOJIOTUH JUIs palliOHAIBHOTO MPUPOIOTIOIb30BAHUS

11

OnelT  moMcka, MpeoOpa3oBaHMs W NOPEACTaBICHUS  UHGOpMaLUU
busznyecKkoro - coaepKaHUs € MCIOJNb30BaHMEM  MH(GOPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH; yMEHHE OLIEHUBaThb JOCTOBEPHOCTh
HNOJY4YeHHOM MHQoOpManmuu Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIOTIOJIHUTEIBHBIX MCTOYHHMKOB; YMEHHE HCIOJIb30BaTh IIPU BBIOJIHEHNUN
yu4eOHbIX 3aJaHMi  HAyYHO-TIOMYJISIPHYIO JIUTepaTypy (hu3HdecKoro
COJIepKaHus, CIIPaBOYHbIE MaTEpHalIbl, pecypchbl ceTu VIHTepHeT; BiIajieHne
0a30BbIMH HaBBIKAMH TpeoOpa3zoBaHus WH(GOpPMAIMHA W3 OJHOM 3HAKOBOM
CHUCTEMBI B JpyIyl0; YMEHHE CO37aBaTb COOCTBEHHBIC IHCHMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKUX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

K IIpoBepsieMblii 31eMeHT cOepP:KAHUSA
on

1 MEXAHMYECKHUE ABJIEHUA

11 Mexanunueckoe aBuxeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh

JIBIDKCHUS

PaBHOMepHOE W HepaBHOMepHOe mBrkeHHe. Cpenssisi ckopocth. Dopmyna s
1.2 | BwluMCIEHUs cpenHel ckopocTu: v = S/t

PaBHOMepHOG HpHMOHHHeﬁHOC JABHMIXKCHUC. 3aBHCHUMOCTh KOOpJZUHATLI TCJIa OT BPECMCHU
B CJIy4dac paBHOMCPHOI'O HpHMOJ’IHHCﬁHOFO JBHMOKCHUA:

1.3 x(f)=x,+vt

I'paduku 3aBUCUMOCTM OT BpEMEHU JJIs MPOEKUUU CKOPOCTH, TNPOEKIUU
NepeMEICHUs, ITyTH, KOOPIUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKEHUU

3aBHCHMOCTD KOOpAWHATBI TCJIa OT BPEMCHHU B CJIyda€ PaBHOYCKOPCHHOI'O
HpSIMOJIPIHGfIHOFO JABHXXCHMUA

351 Ry

Se(f) =vp, #1+a *

DopMyIbl IS TPOEKIMH MTEPEMEIEHUs], MPOCKIIUN CKOPOCTU U MPOEKIUU YCKOPEHUS
pU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:

2

-

14 S.\'(I)ZUOI 'f+ﬂ_‘_'

|

U.\'(?) =Upy T4, 1,

a. (f)=canst,

3 5

B = |
vy, — U =2a.s,

I'paduku 3aBHCHMOCTH OT BPEMEHHU JUISl MPOEKIMH YCKOPEHUS, MPOEKIUH CKOPOCTH,

IIPOCKIUU IIEPEMEIIEHUs], KOOPAUHATBI IIPU PABHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKECHUH

CBobGosnnoe mnanenue. DopMmyiibl, ONUCHIBAIOLIME CBOOOAHOE MaJeHHE Teja IO
BEPTUKAIM (ABWKCHHME Tella BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3EMIIN).
I'paduku 3aBUCUMOCTH OT BPEMEHHM ISl IPOCKIIUU YCKOPEHUs, TPOCKIIMH CKOPOCTU U
KOOPAMHATHI IPY CBOOOIHOM Ma/IEHNH TeJla TI0 BEPTUKAIH

1.5

CKOpOCTh PAaBHOMEPHOTO JBHKCHUS TEJIa 110 OKPYKHOCTH. HarpaBieHue CKopoCTH.
1.6 | ®opmyna i1 BBIYHCICHHSA CKOPOCTH dYepe3 paauyC OKPYXKHOCTH U IEPUO[
oOpareHus:




iMR
T

L[eHTpOCTpeMI/ITeJ'IBHOG YCKOpCHHUC. HanpaBneHHe HECHTPOCTPEMUTCIIBHOTO YCKOPCHU.
CDOpMy.TIa AJI1 BBIYUCJICHUSA YCKOPCHUA:

L=

s,
W R
®opmyiia, CBSI3BIBAIONIAS IEPUOJT U YACTOTY OOpAIICHUS:
V.= .
T

17| PTw
1.8 | Cuna — BekTopHas ¢pusznyeckas BenuunHa. CI0KEHHE CHT
1.9 | SBnenue unepuuu. [lepsoiii 3akon HeroToHa
Bropoii 3akoH HeroTona:
1.10| F=m-a
CoHarpaBIeHHOCTh BEKTOpPA YCKOPEHHUs Tela U BEKTOpa CUJIbL, ICHCTBYIOIIEH Ha TeJIOo
Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa:
11| Fr=Fis
Tpenue mokos M TpeHHE CKOJbKeHUs. DopMyna A BBIYUCICHUS MOJIYJS CHIIBI
TPEHUS CKOJIbKEHUS:
F.=iv. N
1.12 p =t
Hedopmarnus tena. Yopyrue u Heynpyrue nedopManuu. 3aKoH ynpyroit gedpopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14 | Bcemupnoe TaroreHue. 3aKOH BCEMUPHOTO TATOTCHUS:




My - M~
F:G.l—_‘"

R
Cuia TsbKecTd. Y CKOpeHHe CBOOOHOTO TaACHHUS.

dopMyrta 111 BEIYUCICHHSI CHIIBI TSHDKECTH BOJIM3M MoBepXHOCTH 3emun: F = mg.
JBuwxenue mnanet Bokpyr Connua. [lepBas kocMuueckas ckopocts. HeBecomocTs u

HEPErpy3Ku

1.15

Nmmynsc Tena — BekTopHas pu3ndeckas BEIMIMHA.
p=mo

I/IMHy.]'IBC cucteMsl Ten. 3meHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKkoH COXpPAaHCHUA NMITYJIbCA JJIA 3aMKHyTOI>JI CUCTEMBI TCII.
D=mU +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanuueckas pa60Ta. (DOpMy.]'Ia JJIA BBIYUCIICHUA paGOTH CHIIBI:

A=Fscosa

Mexanunueckast MOIITHOCTb:

1.18

Kunernueckas u MMOTCHIMAJIbHAA SHCPI'UA. q)OpMy.]'Ia JJIA BBIYUCIICHUA KUHETHYCCKOM
OHCPI'UM:

2
mu
E. = =
Teopema o kuHeTHueckou s3Hepruu. Gopmyiia AJId BBIYUCICHUSA TOTCHIUAIBHON
DHEPTUHU TeJa, MOJHATOrO

HaI 3eMIIEN:

1.19

MexaHuyeckas SHEpIrus:
E=E.+E p

3aKOH COXpaHEHMsI MEXaHNYECKOoU sHeprun. Popmyia ajs 3aKOHA COXPaHEHUs
MEXaHUYECKON IHEPTUU B OTCYTCTBUE CWII TpeHUs: £ = const.
[TpeBpamniecHre MEXaHMYECKON SHEPTUH ITPU HAJTMYUU CUJIBI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «3010TOE PABUIIO» MEXAHUKHU.
Prryar. MomenTt cuibsl: M - Fl.
VYcioBue paBHOBECHS phluara:




M +M, +..=0
[ToasvxHbIM 1 HEMOABWXKHBIN O0510Ku. KITJ] mpocThix MeXxaHN3MOB,

n= Anonesuas
‘4ﬂrpaqenﬂaz

1.21

aBienue TBEpIOTO TEA.
®dopmyna assl BBIYMCICHUS JaBICHHs TBEPAOTO Tea:
F
P="g:
JaBnenue raza. ATMocepHOe TaBiIeHUE.
['uapocraTryeckoe AaBieHUue BHYTPH KUIKOCTH.
®opmyna Al BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+Pm,
1.22 | 3axon Ilackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. @opMyna aJisi onpeeaeHNs] BEITATKUBAIOIICH CUIIbI, JEHCTBYIOLICH
Ha TeJO, NOTrPYKEHHOE B KUIKOCTh WM ra3:
1.23 F_-"me. —pgV
VYcnoBue miaBanus tena. [lnaBanue cy10B U BO3yXOIUIaBaHUE
Mexanuueckue KoneOaHusi. AMIUIMTYya, TEpUOa W YacToTa kolebanuii. Dopmyrna,
{24 CBSI3BIBAIOIIASL YACTOTY U MEPUOJ KoneOaHuH:
. . 1
T
195 Marematnueckuili ¥ TOPYXKUHHBIM ~ MasTHUKM. [IpeBpameHue sHeprum Ipu
’ K0JI€0AaTEeIbHOM JIBHKEHUN
1.26 | 3atyxarouue koneGanus. BeiHyxaeHHble konebanus. Pezonanc
Mexannyeckue BosHbI. [IpogonbHbIe U onepevHble BOJIHBL. J{JIMHa BOJHBI U CKOPOCTh
pacnpoCTpaHEHUS BOJIHBI:
1.27 R
128 3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJHBI Ha TpaHULE JIBYX
' cpen. MudpasByk U yibTpasByK
Ipaxmuuyeckue pabomuol
N3mepenue cpeqHeil MIOTHOCTH BEIIECTBA; ApXUMEIOBOM CUJIBL; )KECTKOCTH MPY>KUHBI,
129 KOX(pUITMEHTA TPEHUS CKOIBKEHUS; paOOThI CHIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPEIHEH

CKOpOCTH JBIDKEHHsI OpycKa IO HAaKJIOHHOHM ITOCKOCTH; YCKOpeHHs Opycka IpH
JIBIDKEHUM 10  HAKJIOHHOW  IUIOCKOCTH; 4YacTOTBl M  Tepuoja  KoJjeOaHWi
MaTeMaTHYECKOTO0 MAasTHUKA; YaCTOTHI U MEPHO/Ia KoJeOaHUI MPYyKMHHOTO MasTHUKA;




MOMEHTAa CHJIBI, IEUCTBYIOIIETO HA phIUar; pabOThl CHJIBI YNPYTOCTH TPH MOABEME
rpy3a ¢ MOMOIIIBIO0 HETIOJBMYKHOTO 0JIOKA; paOOThI CHUJIBI YIIPYTOCTH MPH MOABEME TPy3a
C MMOMOIILIO ITOJBHIKHOI'O OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOI CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu Tena
U OT INIOTHOCTH JKMAKOCTH; HE3aBHCHUMOCTH BBITAIKMBAIOIICH CHJIBI OT MAacChl Teja;
CUJIbl TPEHUSI CKOJIbKEHHUS OT CUJIbl HOPMAJIBHOTO JABJICHUS U OT poja MOBEPXHOCTH;
CWJIBl YNPYTrOCTH, BO3HUKAIONICH B MPYKUHE, OT CTENEHW aedopmamnuu Mpy>KUHBI,
YCKOpeHHsl OpycKa OT yrila HaKJIOHA HAMpaBIIAIONICH; Mepuoaa (4acToThl) KojieOaHuM
HUTSHOTO MasiTHUKA OT JUIMHBI HUTH, TIEPUOJa KOJICOAHUI NPYKUHHOTO MasTHUKA OT
Macchl Tpy3a W KECTKOCTU TIPYKHUHBI; HCCIEAOBAaHUE HE3aBUCUMOCTH TIEpHOJA
KOJIeOaHWI HUTSHOTO MasTHHKA OT Macchl rpy3a. IIpoBepka yciaoBHUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. NPUMEPHI IBUXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOUW U HEKUBOU MPUPOJE, ACHUCTBUE CUJIBI TPEHUS B IIPUPOJE U TEXHUKE, IPUIIUBBI U
OTJINBBI, JBWKEHHE IUTaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE JKUBBIX

.30 OpPraHU3MOB, pblUaru B TeJle YeJIOBEKa, BIUSHUE aTMOC(HEPHOro JaBJICHUS HA >KUBOU
OpraHu3M, IUIaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSCEHUE,
CEHCMHUYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoiicmea: CHAJOMETpP, HNaTYUKH IIOJIOKEHUS, PACCTOSIHUSA H
YCKOPEHUS, JUHAMOMETD, IMOAIINITHUKHY, PAKETHI, PblYar, OJIBHKHBIM W HETIOABHKHBIN

1.31 | 0On0KHM, HaKJIOHHAs IUIOCKOCTh, IPOCTbIE MEXAaHU3MBbI B OBITY, COOOLIAIONIUECS COCY/IbI,
YCTPOHCTBO BOJOIPOBOJIA, TMAPABIMUYECKUH IIpecc, MaHOMETP, 6apoMeTp, BBICOTOMED,
HOPILHEBOW HACOC, ApEOMETP, IXOJIOT, UCIIOJIb30BAHUE YIIBTPA3BYKa B ObITY M TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOECHMS BELIECTBA.

2.1 Mogenu  TBEPHOro, JKUAKOTO M ra3o00pa3HOrO  COCTOSHUM  BeIIecTBa.
Kpucranmmueckue n amopgHbie Tena

27 JIBmkenne dactul BemecTBa. CBs3b CKOPOCTH JIBMKEHHUS YacTHIl C TEMIEPATypOM.

' BpoyHoBckoe nBuxeHue, tudpdysus

2.3 | CmauuBaHME U KaNUJUISIPHBIE SBJICHUS

2.4 | TennoBoe paclIMpEHUE U CKATUE

2.5 TernnmoBoe paBHOBECHE

6 BuyTtpennsist seprusi. PaboTa u Temonepenada kak crnocoObl H3MEHEHUsI BHYTPEHHEH

' SHEPrUu

2.7 | Bwugpl TemIONEpesadn: TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYCHUE
Harpesanue u oxnaxzaenue ten. KonuuecTso TenaoTel. Y AeIbHAsA TEINIOEMKOCTD:

28 O=cm(t,—t,)
3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX MpOIleccax. Y paBHEHUE TEIJIOBOro OajlaHca:

2| Q+0+..=0

2.10 | HUcnapenue u xoHaeHcanus. MI3mMmeHeHre BHYTpEHHENH YHEPIHU B MPOLIECCE UCTIAPEHUS




1 KoHJeHcanuu. Kumnenne sxuakoctu. Y aenbpHas TerioTa napoodpasoanusi: L = O/m

2.11 | BnaxHoCTh BO31yXa
[InaBnenue u kpucraumzanus. V3MeHeHHe BHYTpEeHHEH 3HEpruM NpH IUIABICHUH U
KpHUCTAUTN3aMH. Y IebHas TEeNJI0Ta MJIaBJICHUS:
2.12 19,
s
m
’ 13 BHyTpeHHsAs sHeprus cropaHus TOIUIMBA. Y AelbHAsl TEIUIOTa CTOPAaHUS TOIUIMBA: g =
' O/m
2.14 | Ilpunuuns! pabotsl TemnoBbix aurateneil. KIT/[ reroBoro asuraresns
Ilpakmuueckue pabomol
N3mepenue yaenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJWYECTBA
TEIUIOTHI, TOJIy4€HHOTO BOJON KOMHATHOW TeMmmepaTypbl (PMKCUPOBAaHHON Macchl, B
5 15| XOTOPYIO OmymleH HarpeThli LWIMHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOIO HAarpeThiM
' LWIMHIPOM, T0CJ€ OMYCKaHHs €ro B BOJYy KOMHATHOM TeMIEpaTypbl; OTHOCUTEIbHOM
BJIQXKHOCTH BO3/yXa; YAEJIbHOM TEIIoThl TU1aBleHus ibja. McenenoBanue n3mMeHeHus
TEMIepaTypbl BOAbI MPHU Pa3IUYHBIX YCIOBMSX; SBJICHHS TEIIOOOMEHa IIpH
CMEIIMBaHUU XOJIOJHOM U ropsiuei BOJIbl; Ipoliecca UCIIapeHus
QDusuueckue a61eHUsl 8 npupoode. TOBEPXHOCTHOE HATSDKEHNUE U KaWJUISIPHbBIE SBJICHUS
2.16 | B mpupone, Kpucramisl B mnpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3zoBaHHE pOChl, TyMaHa, WHesl, CHeTa
Texnuueckue ycmpoticmeéa: KalWUIApbl, NPUMEPbl HUCIOJIb30BAaHUS KPHUCTAIUIOB,
2.17 | KUAKOCTHBII TEPMOMETp, AATYUK TEMIEPATYPbI, TEPMOC, CUCTEMA OTOIICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBast TypOMHA, IBUTaTEb BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMATI'HUTHBIE SABJIEHUA
3.1 | Dmnekrpuzauus Ten. J{Ba BUAa AIEKTPUUECKUX 3apsAI0B
3.2 | BsaumopelicTBHE 3apsKEHHBIX Tell. 3akoH KysoHa
3.3 | 3akoH coxpaHEeHUs 3JIEKTPUUECKOro 3apsaa
34 Onextpuueckoe  none. Hanpsx€HHocTe  anekrpuueckoro  nosd.  [IpuHnun
' CYNEPIIO3UINH JIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu snekTpudeckux  3apsaoB. JIeHCTBUE  AIEKTPUYECKOTO  MMOJsA  HA
' aJeKTpruecKkue 3apsaabl. [IpOBOAHUKN M JUAIEKTPUKU
[TocTostHHBIN dnekTpuueckuii Tok. JleMcTBus anexTpudeckoro Toka. Cuiia Toka.
3.6 | Hamnpsxenue.
I=q/t,U=A4/4
37 DNEKTPUUECKOE COITPOTUBIIEHHUE. Y AEIBHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma 1 ygacTka anekrpudeckoit nenu: [ = U/R
[locnenoBarenpHOE COEMHEHNE IPOBOIHUKOB:
3.9

I, =1,; U=U,+U,; R=R +R,




HapaﬂﬂenLHoe COCIMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUSA:

=T =7 +1::R:%

e

CMenaHHbIE COCAUHCHUS IMPOBOAHUKOB

3.10 | PabGorta u MomtHOCTH deKTprudeckoro Toka. A = Ult, P = Ul
3akon Jxoyins — Jlenna:
3.11 O-I 2 Rt
312 OnbiT Dpcrena. MaraHuTHoe moje npsiMOro MPOBOJHUKA ¢ TOKOM. JIMHUM MarHuTHOMN
’ WHIYKIHN
3.13 | MarsuTHoe 110JIe TOCTOSTHHOTO MarunTa. BzanMoaeiicTBie TOCTOSHHBIX MArHUTOB
3.14 | JleiicTBuE MarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM
3.15 | Omnpbitel ®apanes. SBnenue anekrpoMaraiuTHo nHAYKUMK. [IpaBuio Jlenna
Ipakxmuueckue pabomwl
N3mepenue 371eKTpUuecKoro COMPOTHUBICHHS PE3UCTOPA; MOIIHOCTU 3IEKTPUUYECKOTO
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIroyYka), OT HapsDKEHUsI Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COMPOTUBJICHUS OT
' JUIMHBl ~ IIPOBOJHHUKA, IUIOIIAAM €ro MOMNEepEeYHOr0 CEYEHHUs U YJIEJIbHOTO
CONPOTHUBIICHUS.
[IpoBepka mpaBuia sl SJIEKTPUUYECKOIO HAIPSKEHUS NPU  IOCIEA0BATEIbHOM
COCIMHCHUM MPOBOAHUKOB; IMpaBUiia JJIg CUJIBI  3JEKTPUYECKOrO0 TOKa MpH
napajuieJIbHOM CO€IMHEHUU TPOBOIHUKOB (PE3UCTOPHI U JITAMITOYKA)
Qusuueckue sA6lenus 6 npupode: OIEKTPUYECKHUE SBJICHHs B aTtMmocdepe,
3.17 | »NEeKTPUYECTBO JKUBBIX OPTaHM3MOB, MArHUTHOE ToJIe 3eMiH, Apeiid MOIIOCOB, POJb
MarHUTHOTO MOJIs JUIsl )KU3HU Ha 3emiie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETpP, PEOCTaT, CUETUHK
318 JNEKTPUYECKON  SHEPTuu, DIIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeJIbHbBIE
' ANEKTPONpUOOpsl  (MIPUMEPHI), DIIEKTPUUYECKHE TMPEAOXPAHUTENH, HIEKTPOMArHUT,
3JIEKTPOJIBUTaTeb MOCTOSHHOIO TOKA, FEHEPATOP MOCTOSIHHOIO TOKa
3.19 | OnexrtpoMarHuTHbIE BOJHBIL [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas mozensb cBeta. [IpsimonuHeliHOe pacpoCcTpaHeHUE CBETa
3.21 | 3axon oTpaxeHus cera. [lnockoe 3epkano
3.22 | IlpenomiieHne cBeTa. 3aKOH MPEIOMIIEHHSI CBETA
3.23 | Jlucnepcus cBeta
394 JInnza. Xox myueit B iuH3e. POKYCHOE paccTOssHUE JIMH3bL. OnTHYECKas cuja JIMH3bL:
' D=1/F
3.25 | TI'nma3 kak onTuveckas cucreMa. OnTuYecKue mpruoOophl
396 Ilpakxmuueckue pabomwl

HHHPar##113MepeHne oNTHIECKOM CHIIBI COOMpAroIIeH JINH3bI, (POKYCHOTO PaCcCTOSHHS




coOuparomield JUH3bI (110 CBOMCTBY paBEHCTBA Pa3MEpPOB IMpeIMeTa U U300paKeHMUs,
KOT/Ia MMPEMET PACTIONI0KEH B IBOMHOM (DOKyCe), TToKa3aTess MPEJIOMIICHHUS CTEKIIA.
###Par### ccnenoBanne  CBOWMCTBA  HM300pa)KEHHUs, IIOJIYYEHHOTO C  ITOMOIIBIO
coOuparomiel JIMH3bI; MU3MEHEHHs (DOKYCHOTO pPACCTOSHHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH yIJla MPEJIOMJICHHUS CBETOBOIO Jyya OT yrja MaJeHuss Ha TpaHule
«BO3/yX — CTEKJIO»

Duszuveckue A61eHUS 8 npupode: 3atMeHus CoJlHIA U .HYHI:I, OBETa TCJI, OIITHYCCKHUEC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28 | Texnuuecxue ycmpouicmea: 0O9KH, IEPUCKOII, (hOTOAITIAPAT, ONTUICCKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1 PagnoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydcHus. Peakiun anbda-u OeTa-pacnaaa
4.2 | Omnsitel Pesepdopna no paccessauro anbha-vyactuil. [lnanerapnas Moaens atoma
4.3 | Cocras aromHoro sapa. M3orormsl
4.4 | llepuon momypacrnaaa aTOMHBIX SJIEp
4.5 | SnepHblie peakiuu. 3aKOHBI COXPAaHECHUSI 3PS A0BOTO M MACCOBOTO YHCET
Qusuueckue s61eHUs 8 NpUpooe: eCTECTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMHUYECKUE
4.6 | 1my4d, paIHOaKTUBHOE M3ITY4YCHHE MPUPOTHBIX MUHEPAJIOB, NEHCTBUE PAJMOAKTUBHBIX
W3JIyYECHHU Ha OpraHU3M YeJI0BEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOIN, WHAWBUAYAIBHBIH JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPpHAd SHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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