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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3ukKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICeHa Ha OCHOBE IOJIO)KEHUH M TpeOOBaHMIl K pe3ysibTaTaM OCBOEHHUS Ha
yriayOnE€HHOM YpOBHE OCHOBHOM 00pa3oBaTelIbHON MPOTrpaMMbl, IPEACTaBIECHHBIX
B ®I'OC 00O, a Takxke ¢ yuétoM (penepanbHoOil paboueild mporpaMMbl BOCITUTAHUS
u Konuenuuu npenogasanus yueoHoro npeamera «Ousukay.

Copepxanue mnporpamMmbl 1Mo (U3MKE HAMpPABICHO Ha YJIOBJIETBOPEHHE
HOBBIIIEHHBIX 3alpOCOB O00yYaroIIMXCs, CTpeMsIMXcsi K Oonee riaybokomy
OCBOEHHUIO (DM3MUYECKUX 3HAaHUN, U Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH  oOydaromuxca. B nporpamme mno (u3uke  y4UTHIBAIOTCSA
BO3MOXHOCTH Yy4yeOHOro mpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOI'0 00111eT0 00pa30BaHus.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojaMm o0ydeHusd (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MNPEIMETHOIO COJAEPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma mo ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHWs METOJUYECKOU
MOMOILY YYUTENIO B CO3/IJaHUU paboYeil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusuka SBISIETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHbIX
IPEIMETOB, IMOCKOJbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH © (U3NYECKOU
reorpaguel, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
IPEeNOCTaBIseT HaumOoJee SCHble O00pa3lpl MPUMEHEHHS HAyYHOrO METOJa
MO3HaHMsI, TO €CTh CII0C00A MOJIyUYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna U3 MIaBHBIX 3a7ad (PU3UUYECKOro OOpa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOH TPaMOTHOCTHU U
UHTEpEca K HayKe y 00yJaromuxcsl.

WN3yuenune ¢uznku Ha yriayOJaEHHOM YypOBHE NpEAIoiaraeT yYBEPEHHOE
BJIAJICHUE CJIE Iy IOILUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YOIMMHU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAY4YHO OOBSCHATDH SABJICHHUS;

OLICHUBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOI'0 UCCIEAOBaHUS;

MHTEPIPETUPOBATh JaHHBIE M HMCIOJb30BaTh HAy4YHbIE JOKA3aTEIbCTBA IS
IOJIy4YEHHS BBIBOJIOB.

Ilenn wu3ydeHus (QU3MKM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs
onpenenensl B Konuenmuu mnpenoaaBaHusi yuyeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3zanusx Poccuiickoir @eaepanuu, peaTn3yrOMIMX



OCHOBHBIE  00I1I€00pa3oBaTEIbHBIE MPOTPAMMBI, YTBEPKACHHOW pElICHUEM
Komnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadps 2019 r. Ne [1K-4BH).

Henu n3ydenus Gpu3nKu Ha YrIyOIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECa M CTPEeMJICHUS OOyYaronuxcsi K HAYYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJE TMO3HaHUs U (PopMHUpOBaHUE
UCCIIEI0OBATEIBLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3ydeHHs] OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHUpoBaHWE YMEHUW NPUMEHATH (U3NYECKUE 3HAHUS M Hay4yHbIC
JTIOKa3aTeIbCTBA I OOBSICHEHHS OKPYKAIOIIUX SIBIICHUIA;

dbopMupoBaHUe MpPEACTABICHUN O ponau (U3UKU IS Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TE€XHOJIOTHIA;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeccoHanbHON  JEesATEeNbHOCTH, CBSI3aHHOW C (DU3MKOM, MOATOTOBKAa K
nanbHelIeMy 00y4YeHHIO B 9TOM HalpaBJICHUY;

dbopMHupOBaHWE TOTOBHOCTH K JallbHCUIIEMY W3y4YCHHIO (U3NKK Ha
yrayOonéHHOM YpOBHE B paMKax COOTBETCTBYIONUX Mpoduiieir oOydeHus Ha
YpOBHE CpeAHero o0uiero oopa3oBaHus.

JlocTmkeHrue 3TUX Iieled MporpaMmbl Mo (Pu3MKe Ha ypOBHE OCHOBHOIO
o0111ero oOpa3oBaHus 00ECIIEUMBACTCS PEIICHUEM CIIETYIONIMX 3a/1ay:

npuOOpEeTeHNEe 3HAHUK O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, 3JIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHre YMEHHUI aHATM3UPOBATh U OOBICHIATH (U3HUECKHUE SIBJICHUS HA
OCHOBE M3YUYCHHBIX (DU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PELICHHUS PAaCUETHBIX U KAUECTBEHHBIX 3aJ1a4, TPEOYIOIINX
CO37IaHUSl W WCIIONB30BaHUA (PU3MUECKUX MOJIENeH, BKIOYas TBOPYECKUE U
PaKTUKO-OPUEHTUPOBAHHBIE 33]1a4U;

pa3BUTHE MCCIIEIOBATEIbCKUX YMEHMI: HAOIIONATh SIBICHUS W U3MEPATH
dbu3uYecKre BEIUYMHBI, BBIIBUTATh TUIIOTE3bI U MpeiaraTh dKCIepPUMEHTAIbHbBIE
CIOCOOBI UX MPOBEPKH, TUIAHUPOBATH U MPOBOJUTH OIbBITHI, SKCIIEPUMEHTAJIbHbBIC
UCCIIEIOBAHUSI, aHATM3UPOBATH MOJYUCHHBIE TAHHBIE U J1€JIaTh BHIBOJbIL;

OCBOCHHE NPUEMOB paboThl ¢ WHMOpMaueld (HU3UIECKOTO COAepKaHUS,
BKJTFOYas HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSAX (PU3UKU, UHTEPIPETAIUS U
KPUTUUYECKOE OlICHUBaHUE MH(OpMAIINH;

3HAKOMCTBO €O chepamu npodeCcCHOHATBHON NEITeIbHOCTH, CBSI3aHHBIMH C
Gbu3HKON, WU COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAHHBIMM Ha JOCTHIKEHUSX
bu3nUecKoi HayKH.



Ha wusyuenue ¢usuku (yrinyOn€HHBIM YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanusi otBoauTcs 340 wacoB: B 7 kiacce — 102 ygaca (3 gaca B
Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 136 yvacos (4
yaca B HEJIEIIIO).



COJEPXAHUME OBYUYEHUA
7 KUIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®dusnka — Hayka O npupoje. SBiaeHus TMPUPOIbl (3JIEMEHTHI COJIEpPIKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBsA3M). DU3NUeCcKUe SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuyuHbl. Pa3smepHocTh. Eaunuipl (U3NUEeCKUX BEIUYUH.
N3mepenne @usnueckux BenuyuH. OTanonbl. Dusmyeckune mnpudopsl. Llena
nenenwns. [lorpemHocts n3mepennid. [IpaBuna 6e3omacHoro Tpyma mpu padbote ¢
nabopaTopHbIM 00OOpyIoBaHuEM. MexayHaponHas cuctema eauHuIl. llepeBon
BHECUCTEMHBIX €IMHUI B euHUIBI CH.

Kak ¢wusuka u [apyrue eCTeCTBEHHbICE HAyKW M3y4aloT IPUPOIY.
EcTecTBEeHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIIOJEHHE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIIBIDKCHHUE THIOTE3, SKCIIEPUMEHT TI0 TTPOBEPKE TUTIOTE3, OOBICHEHUE
HaOmoaemoro sieieHus. Onucanue GU3NUeCcKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

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

®usnueckue NpuOOpbl U TpoLEeAypa MNPSIMbIX HU3MEPEHUN AHAJIOTOBBIM H
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Onpenenenre UEHbI AeeHUs IIKaIbl U3MEPUTENBHOTO MPUOOpa.

N3mepenne paccTosHui.

N3mepenne miomany u oobéMa. MeTon majaeTku.

N3MmepeHne BpemeHu.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenne pa3mMepoB MajiblX Teld. MeToa psAioB.

IIpoBenenne wuccnenoBaHus IO NPOBEPKE THIIOTE3BI: JAJbHOCTH IOJNETA
[IapuKa, MyneHHOr0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayaibHbIe CBEIeHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxkenne dacTtul BemlecTBa. CBS3b CKOPOCTH JABUKEHUS YACTHI[ C
temriepatypoil. bpoynoBckoe aBuxenue. [duddysus. BzaumopeiicTBue uacrtuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJIBIX
(kpucTamindeckux) Teia. B3auMocBsi3b MEX]y CBOWMCTBAMH BELIECTB B Pa3HBIX



arperaTHbBIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Habmonenune nuddysun.

HaGnronenue siBineHuil, 00bICHIIONUXCS MPUTSKEHUEM WM OTTAJIKUBAaHUEM
YaCTUIl BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

OreHka mruaMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHneM (oTorpadumii).

OnbITH 110 HAOIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO TTPUTSHKEHUS.

Pa3nen 3. /IBu:keHre U B3aUMOAEHCTBHE TeJl.

Mexannueckoe nBwxkeHue. Ilyte m  nepemenienue. PaBHOMepHOE U
HepaBHOMEpHOE nBIKeHHEe. CBOOOAHOE TaJCHHE KaK MpPUMEpP HEPaBHOMEPHOTO
nBkeHust tesl. CkopocTb. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM JIBUKEHUH.
Pacuér nytu 1 BpeMEeHU JBUKCHUA.

I'paduku 3aBucUMOCTEM BeTWYWH, OMNUCHIBAIOIIUX JABWXKeHue. OO1me
NOHATUSI 00 OTHOCUTENBHOCTH JBUXeHUs. CloXeHue CKOpOCTeW Mg Tell,
JBIKYLIUXCS MapajuiesibHO.

SBneHne uHEepUMHU. 3aKOH HMHEPLUUHU. B3auMoaeicTBHE TeNl KAk NpUYMHA
W3MEHEHUsI CKOPOCTH JBIDKCHHMS Tell. Macca Kak Mepa WHEPTHOCTH Tella B
nocTynaTeabHOM JBWXeHUU. [lnotHocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJd B e€auHuIle 00béma BemiectBa. (CMecH U CILIABBI.
[ToBepxHOCTHAs M JTMHEWHAS IUIOTHOCTD.

Cuita Kak xapakTepucTHKa B3auMozeucTBus Ten. Cuia ynpyroctd M 3akoH
I'yka. M3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHS W CHUJIa
TskecTH. Chila TSKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Crioxenne
CWJI, HAPABJIEHHBIX MO OJHOW TpsiMoM. PaBHonelcTBytomas cuil. Cuiia TpeHusl.

TpeHue CKONbXKEHUS W TPEHHE IOKOs, BSI3KOe TpeHue. TpeHue B Npupoae u
TEXHUKE.

Jemoncmpayuu.

HaOnronenne MexaHU4eCKOro ABMKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHENTHOTO JBUKECHMUS.
Habmronenue sBieHUs] HHEPITUU.

Habmronenue usmMeHeHust CKOpOCTH MPU B3aUMOICUCTBUM TEIL.
CpaBHeHUE Macc 10 B3aUMOJACHCTBUIO TEI.

CroxeHue Cull, HalpaBJICHHBIX 110 OJHOU MPSAMOW.
Jlabopamopnuie pabomul u onvimol.



Omnpenenenre CKOPOCTH PaBHOMEPHOIO JBMXKEHHS (IIapuKa B >KUIKOCTH,
MOJIENIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

OnpeneneHue cpenHeld CKOPOCTH CKOJNBXKEHHS Opycka WM IIapuKa I10
HaKJIOHHOM IIOCKOCTH.

OnpeneneHue mIOTHOCTH TBEPIOTO TENA.

OnbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsikeHus (nedopmaiun)
MPYKUHBI OT MPUIIOKECHHOMN CHUJIBI.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI TPEHHUSI CKOJIBXXEHHUSI OT
CHUJIbI JABJICHUS U XapaKTepa COMPUKACAIOMINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHnne TBEPABIX TeJ, dKHUAKOCTEN U ra3oB.

HNasnenue. Cuna nasnenusi. CriocoObl yMEHBIICHUS U YBEJIMYEHUS TABJICHUS.
JlaBneHune rasza. 3aBUCUMOCTb JIaBJICHHMS Ta3a OT O00BbEMa W TEMIIEPaTyphI.
[lepenaua naBneHust TBEPABIMU TEIIAMU, KUAKOCTSIMU U razamu. 3akoH [lackais.
[THeBMaTHUeCKHE MAIIIHBI.

3aBUCUMOCTh ~ JIaBJICHUSI  JKUJKOCTH  OT  DJIYOMHBI  TOTPYKCHHUS.
I'uppocratuueckuit  mapagokc. CooOmaromuecss cocynbl. [uapaBnuyeckue
MeXaHu3Mbl. MCMOJIb30BaHME BBICOKMX IABJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.
Y CTpoiCTBO BOJOMPOBOIA.

AtMocdepa 3emmm u atmocdepHoe naBieHue. [IpuumHBI CyIiecTBOBaHUS
BO3yIIHONH 00o0nouku 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHOTo
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEpPHOT0 JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 M13MepeHus: aTMOC(HEpPHOro TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumMenoBa) cuia. 3aKkoH ApxuMesia. Y clIoBUE€ BOSHUKHOBEHUS BBITAIKUBAIOLIEH
(apxumenoBoii) cuibl, noarekanue. [lnaBanue ten. BozayxomiaBanue.

Jemoncmpayuu.

3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBI.

[Iepenava naBiieHUs )KUIAKOCTBIO U Ta30M.

Coobmaromuecst Cocy/bl.

['mppasnuueckui npecc.

[IposiBnenue necTBust aTMochepHOTo JaBJICHHUS.

Cudosn.

3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHONU B KUIKOCTh
YacTH TeJa U IIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue miaBaHusl TeN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOUIIEHHS TJIOTHOCTEW TeNa U AKUJIKOCTH.

Jlabopamopnuie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOjAE OT 00bEMa MOrpykEHHOU B
KUJKOCTb YACTH TEJIA.

Onpenenenre BHITAIKUBAIONICH CUIIBI, JEHCTBYIOIICH HA TEJIO, MOTPYKEHHOE
B KAJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKHBAIOIICH CHJIbI, JICHCTBYIOIIECH HA TEJIO B
XKUIKOCTH, OT MaccChl TeJa.

OnbITel, AEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJKUBAIOIIEH  CHJIBI,
JEUCTBYIOLIEH Ha TEJO B KUJIKOCTU, OT 00bEMA MOTPYKEHHON B KUAKOCTh YaCTU
T€Ja ¥ OT IUNIOTHOCTHU KUIKOCTH.

KoncTtpynpoBanue apeoMerpa Uiy KOHCTPYUPOBAHUE JIOAKU U OIPEICIICHUE
€€ rpy30I0bEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckas padoTa 1Sl CUJjl, HAIPABJICHHBIX BJOJIb JIMHUU MTEPEMEILECHUS.
MoniHOCTb.

IIpocTeie MexaHM3MBL: pblYar, BOPOT, OJOK, IOJIUCIACT, HAKJIOHHAS
IUIOCKOCTb, HOXKHUYHBINA MeXxaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. IIpasuiio
MoMmeHTOB. [IpuMeHeHHe mpaBuiIa paBHOBECHsI pbluara K OJOKy. «30J0TO€
npaswio» mMexanuku. KIIJ[ mpocTeix mexanuzMoB. [IpocTeie MexaHu3MbI B OBITY,
TEXHUKE, )KUBBIX OPraHU3MaXx.

Mexanndeckass »Heprusa. KuHernueckas M IOTEHUUAIbHAs DHEPIUS.
[IpeBpaiienrie 0AHOTO BUAa MEXaHUYECKON SHEPTUH B APYTroil. 3aKOH COXpPaHEHUs
Y IIPEBPALLEHNUS SJHEPTUN B MEXAHUKE.

Jemoncmpayuu.

IIprMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

Hccnenosanue ycinoBuii paBHOBECHUs pblyara.

Nsmepenne KII/] HakIOHHON IUTOCKOCTH.

N3ydenue npasuiia pblyara Asisi HOJBUKHOTO U HEMOJIBUYKHOTO OJIOKOB.

Omnpenenenune KII/ moaBuKHOTO U HETIOABMKHOTO OJIOKA.

Onpenenenne paboThl CHIIbI YIPYTOCTH IPU MOABEME TPY30B IPU MOMOILU
IMOABMKHOTO OJIOKA.

N3ydenue 3aKk0Ha COXpaHEHUS MEXaHUYECKON YJHEPTHH.

8 KUIACC

Pa3nen 6. TenioBbie siBJICHUS.

OCHOBHBIE IIOJIOKEHUS MOJEKYISPHO-KMHETUUECKOW TEOPUU  CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Mopenu TBEPAOTO, SKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnuueckue u amopdubie Tena. I'padeH — HOBBI MaTepuan Al HOBBIX
TEXHOJIOTUH. TEeXHOJOTMU TMOJIYyUYEeHHS HUCKYCCTBEHHBIX anma3oB. OObsCHEHUE
CBOWCTB ra30B, )KUJIKOCTEN M TBEPHBIX TEJI HA OCHOBE IOJIOKECHUN MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. [IOBEpXHOCTHOE HATS)KEHUE, CMAaYMBAHUE, KAlIWIUIAPHBIC
ABJEHUA. TeIIoBOE pacHIMpPEeHUE W C)KaThe. 3aBUCUMOCTb [IaBJICHUSl raza oOT
00BbEMa, TeMIiepaTyphl.

Temnepatypa. CBsi3p TeMmnepaTypbl CO CpPEIHEN KUHETUYECKOW HSHEprueu
TEIUIOBOTO JBUKEHHUS YaCTHUILl. TeMIIepaTypHbIE IKAJIbI.

Buytpennsis  sHeprus. CnocoObl H3MEHEHHUST BHYTPEHHEH DHEpruu:
Terjionepeaaya U COBEpLICHUE paboThI. Buasl TeIUIonepeaaum:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3ydeHUEe. Buapl Teronepenaun B mpupoae u
TexHuke. HeoOpaTuMoCTh TEMIOBBIX MPOIECCOB.

KonudecTBo TemioTel. YenbHas TEMIOEMKOCTh BEIIECTBA. 1eMaoo0MeH U
TerI0Boe paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHHe TEIIOBOTO OaaHca.

[InaBieHre U OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y AENbHAs TEILIOTA
naBnenus. [lapooOpazoBanue u konaeHncamnus. Ucnapenue. Kunenue. Y aenbHas
TErIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEPATyphl  KUIICHHUS  OT
atMocdepHoro maBieHUs. HachllieHHBI W HEHACHIEHHBIN mMap. BiaxxHOCTH
BO3/1yXa.

DHeprus TOINIUBA. Y IeJIbHAsl TEIIOTa CTOPAHUSL.

[Ipunuuner padotel TemnoBbix nsurateneil. KIIJ[ TemmoBoro asurarens.
TerioBele ABUTATENIM M 3alATA OKPYXKAroWIen cpeapl. TemnoBble IOTEpU B
TEIUIOCETSX.

3aKOH COXpaHEHHUS M MNPEBPAIICHUS SHEPTHUM B MEXAHUYECKUX U TEIJIOBBIX
nporeccax.

Jemoncmpayuu.

HaGnronenue 6poyHOBCKOTO IBMKCHHUS.

Ha6nronenue nuddysuu.

HaGntonenue sBIEHUN TOBEPXHOCTHOTO HATSKEHUS, CMayUBaHUSA U
KaNWJUISIPHBIX SIBJICHUM.

Habnronenue TenioBoro paciuimpeHus Ted.

N3menenne maBieHuWs ra3a NpuU W3MEHEHUH OOBEMA W HATPEBAHUM WIIU
OXJIaXKJICHUH.

[IpaBuna u3amMepeHus TEMIEPATYPHI.

Bue! Termonepenaun.

OxJtakaeHue Ipyu COBEPIIICHUHU PaOOTHI.

HarpeBanue npu coBepIiiieHIN paOOThl BHEITHUMU CUJIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN Pa3JIUYHBIX BEIIECTB.



HaGnronenue xurnenus.

HaGnronenue noctosiHCTBa TeMIepaTypbl IPH TUIABJICHUU.

Mojenu TeIUIOBBIX ABUTATEIICH.

Jlabopamophuie pabomul u onvimol.

OMnBITH IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WIIM caxapa.

N3mepenne TemmnepaTtypbl MNpH TMOMOIIM KUIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATyphI.

OnbITel MO HAONIOJEHUIO TEIUIOBOTO PACIIUPEHUs] Ta30B, KUJKOCTEH H
TBEPIBIX TEIL.

Omnpenenenre qaBjaeHUs BO3yXa B Oa/IOHE MINPHUIIA.

UccnenoBanne 3aBUCUMOCTH JaBJEHUS BO3dyxXa OT ero o0ObéMa U
TEMIIEPaTypHl.

IIpoBepka TUNOTE3bl TUHEHHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue wu3MeHeHUs BHYTpPEHHEH SHEpruu Tela B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanme sBIEHUS TEIIOOOMEHA TPU CMEIIUBAHUM XOJOJHOW U
ropsiyer BOJIBL.

OmnpeneneHre KOIUYECTBA TEIUIOTHI, MOTYYEHHOTO BOAOW MPHU TEIUIOOOMEHE
C HAarpeThIM METAJIIMYECKUM ITUIUHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX NOTEPh (3akoH HproToHa-Puxmana).

Ornpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca UCIIapeHUsI.

OrnpeneneHre OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbA.

Pazgen 7. JiaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tenl. J[Ba poaa >IEKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apspKeHHBIX Tell. 3akoH KyloHa.

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpuueckoro noiist. IlpuHnun
CYyNEPHO3ULINH JICKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. I[IpoBOAHMKH, HAMAJIEKTPUKH M MOJYNPOBOJHUKHU. 3aKOH
COXpaHEHMS ANEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUIT TOK. YCJIOBUA CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa.
HNctouHuku mMOCTOSHHOTO TOKA. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B METAJNIaX, KUJKOCTIX U razax.

DnekTpuueckas mnemnb. Cuia Toka. DJIEKTPUUECKOE HaMpsHKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIENMU NOCTOSIHHOTO TOKa. CONMpPOTUBIIEHHE NMMPOBOJHUKA. Y IEJIBHOE



CONpoTHUBJICHUE BemiecTBa. 3akoH Oma nyia ydactka nenu. [locinenoBaTenbHoe U
napajjieJbHOE CoeIMHEHUE MTPOBOJHUKOB. DJIC B 11enMu MOCTOSIHHOTO TOKAa. 3aKOH
Oma mna nonnoi nenu. IlpaBuia Kupxroda. Pacu€r mpocThIX 37I€KTpUYECKHX
ueneii. HeanHelHbple 271€MEHTHI.

Pabora u MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns-Jlenna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH ISKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

IloctosstHHBIE ~ MarHuThl.  B3auMoAeMCTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe 1oje. MarHuTHoe moJie 3eMJIM M €ro 3HaYeHUE JJIs )KU3HHU Ha 3emile.
OnbiT Opcrena. MarHutHoe Tmoji€ 3JEKTpudyeckoro Ttoka. OnbeiT  Amrepa.
[IpumMeHeHue SIEKTPOMAarHUTOB B TEXHUKE. JleliCTBHUE MArHUTHOTO IMOJiA Ha
NpOBOJHUK ¢ TOKOM. Cuna Awmmepa W ONpelaeineHue €€ HampaBJICHUS.
DIIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M Cmosib30BaHWE 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHUTHOM MHAYKUuM. [TpaBuiio Jlenia.
DIJIEKTPOreHepaTop. CnocoOmr MOJTy4YECHUS AIEKTPUIECKOU SHEPIHUH.
DJIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHUKAX HHEPIHUHU. DKOJOTHUYECKHUE
POOIeMBI SHEPTETUKH. TOTITMBHBIC 3JIEMEHTHI M 3JIEKTPOMOOHIIH.

Hemoncmpayuu.

DJIeKTpU3aLUS Tell.

JIBa poJia 3NIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSXKEHHBIX TET.

Y CTpONCTBO M AEHUCTBUE DIIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAs] MHAYKIIUS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsJIOB.

MojenupoBaHrue CHWIOBBIX JIMHUN DJJICKTPUYECKOTO TMOJISI C MOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

M CTOYHUKH TTIOCTOSSHHOTO TOKA.

JIe’CTBHS ANEKTPUIECKOTO TOKA.

DIJIEKTPUUECKUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuiibl TOKa aMIEPMETPOM.

N3mepenune 2eKTpuuecKoro Hanps>KeHUsT BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COnpoTUBIICHUH.

BzaumoericTBUE€ MOCTOSSHHBIX MAarHUTOB.

MoienupoBaHre€ HEBO3MOXHOCTH PA3/ICICHUS MTOJTIOCOB MarHuTa.

MoenupoBaHre MarHUTHBIX TOJI€H MOCTOSTHHBIX MarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.



JlelicTBHE MarHUTHOTO IOJIs1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb NOCTOSIHHOTO TOKA.

OmnebiTer @apanes.

DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnbITel 1O HAOJIONCHUIO JJIEKTPU3AIMU TN TMPU CONPUKOCHOBEHUH U
VHIYKIUEH.

HUccnegoBanne JeWCTBUS DIEKTPUYECKOTO IO HA MPOBOJHHKH U
JUAIEKTPUKHU.

COopka 1 UCTIBITAHUE DICKTPUUECKOM e MOCTOSHHOTO TOKa.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsDKEHUS Ha PE3UCTOPE U COMPOTUBIICHUST PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUYECKOTO COMPOTUBIICHUS
POBOJIHUKA OT €0 JIJIMHBI, IUIOMAU MTONEPEYHOr0 CEYEHU U MaTepHaia.

Ornpenenenue yAaenbHOTO CONPOTUBIIEHUS TPOBOJHUKA.

[IpoBepka mpaBuia CIOKEHUS HAINPSHKEHWM TMpU  NOCIEN0BATEIBHOM
COCMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia sl CUJIBI TOKA NpPU MNAPAJICTBHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO COIPOTUBIIEHUSI HCTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeinoIHEHUS 3aK0Ha OMa IS MOJHOM LENN.

N3ydenune BONbTAMIIEPHBIX XaPAKTEPUCTUK HEIMHEHUHBIX AJIEMEHTOB (J1aMIIbl
HaKaJIMBaHUS WIH MOJTyITPOBOJIHUKOBOTO JIUOJA).

Omnpenenenre pabOThI IEKTPUUYECKOTO TOKA, MAYIIETO Yepe3 pe3UCTop.

Onpenenenre MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIJICISIEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpeBarens.

UccnenoBanre MarHuTHOTO B3aUMO/JIEUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yuenne MarHuTHOTO TOJISE TIOCTOSIHHBIX MAarHUTOB MPU UX O0BEAMHEHUH U
pa3ciieHUHN.

HccnenoBanue 1eMCTBUS JNEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI B3AUMOJICUCTBUS KaTYIIKH C
TOKOM W MarHuta OT CHJIbl M HampaBJ€HUsS TOKAa B KAaTyIIKE W OT HAJIAYUA
(OTCYTCTBUS) Cep/IEYHUKA B KaTYIIKE.

N3ydenue neiicTBUsI MAarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue padoThl 3J1€KTPOIBUTATEIIS.

Nsmepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OneITEI 1O HWCCIECIOBAHUWIO SBJICHHS  DJCKTPOMAarHUTHOM  WHAYKIIHUU:
UCCJICIOBAHME N3MCHCHUN 3HAYCHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexanudeckoe JaBwkeHue. MarepuanpHas Touyka. CrocoObl omucaHus
MEXaHUYECKOTO JBM)XCHUS: TaOJIWYHBIN, rpaguueckuil, aHanutudeckuii. Cucrema
otcu€ra. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHKCHUSI.

BekTopHble BETMYUHBI, ONEpAIlMU C BEKTOPAMU, IPOCKIIMU BeKTOpa. Paamnyc-
BEKTOP MAaTEpHAIbHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
IPSMOJIMHEWHOE  JBH>KEHHE. HepaBHOMEpHOE MNPSAMOIMHEWNHOE JIBUKECHHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh Teja IPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUKEHHUE. Y CKOPEHHUE
cB0OOHOTrO naaeHus. OnbITel ['anues.

I'paduueckas mHTEpHpeTansi YCKOPEHUs, CKOPOCTH, MPONJACHHOTO MyTH U
NepeMEILECHHS 1JI PSIMOJIMHETHOTO JBUKECHMUS.

JIBueHue Tena, OpoIeHHOro MO/l YIIOM K TOPU30HTY.

JIBM>KEHHE 110 OKPY>KHOCTHU. JIMHEHHast CKOPOCTh, YIIIOBasi CKOPOCTh, EPUO
¥ 4acTOTa OOpallleHHs MPU PAaBHOMEPHOM JBUKEHHUU 10 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE NPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAS CHJIA.

[Tepsbiit 3axkoH HeroroHa. Bropoy 3akoH Herorona. Tperunii 3akoH Herotona.
[IprHIMI Cynepno3uLInA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHIIa
TPEHUS TIOKOsI, Ipyrue Bubl TpeHus. KoaduimeHT tpenus.

JIBUJKEHME TEJN MO OKPYKHOCTHU MOJ IEUCTBUEM HECKOIBKHUX CHIL.

3akoH bepHymnm m noabémHas cuna Kpbula. COBpEMEHHBIE JIETATEIIbHBIE
anmaparel, CyJa Ha NOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOMJIAX. J[BHKEHHE 1Moe31a Ha MarHUTHOM MTOYIIIKE.

Cuna TSDKECTM M 3aKOH BCEMHPHOIO TSTOTEHHs. J[BUKEHUE Tel BOKPYT
IPaBUTAIIMOHHOTO IIeHTpa (B ToMm uwucie miaHeT Bokpyr Comuua). IlepBas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTD 1 Meperpy3Ku.

PaBHOBecue marepuanbHON TOUku. AOcComOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynece Ttena. M3menenwe wummysibca. HMnynec cuibl. YHnpyroe u
HEYyIpPYyroe B3aUMOJIECHCTBHE. 3aKOHbl HM3MEHEHMS W COXPAHEHHUS HMIIYJIbCA.
PeaktuBHOE NBUXKEHUE.

Mexannyeckass pabota W MOMIHOCTh. PaboTa cui TsSKecTH, yHpyrocT,
TpeHusi. CBsi3b dHepruu U pabotsl. [loTeHIInanpHass YHEPrUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIu. [loTeHIManbHas SHEPTUs CxaTON NpykuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOM SHEPruU. 3aKOH M3MEHEHHUS M COXPaHEHUs
MEXaHUYECKON YHEPTHH.



Jemoncmpayuu.

Halnronenue MexaHUYecKOTO JBUKEHHUS Tejla OTHOCHUTENbHO pa3HbIX Tell
OTCUETa.

CpaBHeHre myTeM W TPAeKTOPHUWM JBWKEHHsS OJHOTO M TOTrO JKE€ Tena
OTHOCHUTEIBHO PAa3HBIX TEJl OTCYETA.

N3MepeHne ckopoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHXKECHUSL.

UccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBUKEHUS.

Habnronenue ABMXKEHUs Tesla MO OKPYKHOCTH.

HaOnronenne MexaHUYEeCKHUX SIBICHUM, MPOUCXOSIIUX B CHUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCHUTEIIBHO
KaOuHeTa QU3UKH.

Habnronenue paBHOBecus TeJl, CBOOOIHOTO MaJeHHUs, KOJIeOaHUsI MasiTHUKA B
MHEPIUATbHBIX CUCTEMAaX KaK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€la OT €r0 MacChl U JEUCTBYIONIEH HA HETO CHUIIBIL.

Habmronenue paBeHcTBa CHIT P B3aMMOJICHCTBUM TEIL.

N3MeHeHnue Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[Iepenaya uMmyJsibca Ipy B3aUMOJECHUCTBUHU TEIL.

[IpeoOpazoBanus FHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHne UMITYJIbCa TP a0COIOTHO HEYIIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJibca Py YIIPYroM B3aUMOJCHCTBUH.

Habntonenue peakTMBHOTO JBUKCHUS.

CoxpaHeHHe SHEPIUH MPU CBOOOTHOM MaJICHHH.

CoxpaHeHue SHEepruu Mpu ABUKEHUH TeJla MOJ JEUCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoHncTpynpoBanue TpakTa [ pa3roHa M JAJIBHEHIIETO0 PaBHOMEPHOTO
JBIDKCHUS IIIapUKA WA TEJICKKH.

Onpenenenue cpeaHeld CKOPOCTH CKOJbXKEHUS OpycKa WIM JIBUKEHUS
IapyKa 1Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHUs Tela NPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOU TIJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH TyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka runoTessl: €Ciiv MPU PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4aJIbHOU
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 JaBJICHUSI.

Omnpenenenre kKodhPUITMEHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



Hccnenoanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIECH B MPYXKUHE, OT
CTeneHu JAe(popMaluy MPY>KUHBI.

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

Omnpenenenne paboThl CHUIIBI  YNPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABMKHOTO U MOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Ko1e0aHUs U BOJIHBI.

KonebarenbHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MEPUO/I,
4acToTa, aMIuiuTyda. l'apMoHuueckue KoyieOaHus. 3aTyXawllue KoJeOaHus.
Brinyxnennsie konebanus. Pezonanc.

MaremaTH4ecKuii U NPY>KUHHBIA MasTHUKU. [IpeBpaileHue sHEpruv npu
KOJIe0aTeIbHOM JIBH)KCHUH.

Mexannueckne BOaHBL. [IpomonpHble M monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: HHTEpepeHus u nudpakmus. J[JinHa BOIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MeXaHM4eCKHUEe BOJIHBI B TBEPJIOM TeJI€, CEHCMHYECKUE BOJIHBI.

3Byk. PacnpocTpaneHne u OTpa)k€HHE 3ByKa. I'pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynbpTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpayuu.

HaGnronenue konebaHuii Tenm moj JCHCTBUEM CHJIBI TSKECTH W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

Habmroienue BBIHYKIEHHBIX KOJIEOaHUI U pe30HaHCA.

Pacnpoctpanenne npo10bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).

Ha6nronenue nntepdepennnu u qudpakiiii BOJH Ha TOBEPXHOCTH BOJIbI.

Habntonenue 3aBUCHMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHM PE30OHAHC.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenre 4acTOTHI ¥ Mepruojia KoJieOaHU MaTeMaTUYECKOT0 MasTHHUKA.

Omnpenenenre 4acTOThI M Miepruoja KoyieOaHui MPY>KUHHOTO MasATHUKA.

HccnegoBanue 3aBUCUMOCTH NEpHOJa KoJieOaHUM Ipy3a HA HUTU OT JUIMHBI
HUTHU.

HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOJIEOAHUN MPYKUHHOTO MAasTHHKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCHUMOCTH Iepuoja KojieOaHUM Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl rpy3a.

OMnBITHL, IEMOHCTPHUPYIONTUE 3aBUCUMOCTh TEPHOIa KOJIeOaHUN TPy KUHHOTO
MasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MafeHUSI.



Pa3zges 10. D1eKTpPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
AJEKTpOMarHuTHhIX BOJH. lllkanma »iexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH Ui COTOBOM CBsi3u. Pammonokanms. Kocmuueckas
CBS3b.

DneKTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
cBera: uHTephepeHus U AUPPaKIus.

Jemoncmpayuu.

CBoiicTBA PNEKTPOMATHUTHBIX BOJIH.

Nurtepdepennus u audpakius cBeTa.

Jlabopamopnuie pabomul u onvimol.

N3ydeHune CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO
TenedoHa.

[TpoBeaeHME OMBITOB MO HAOMIOACHUIO HHTEPPEPESHITNHN U TU(PPaKITIU CBETA.

Pa3nen 11. CBeToBbIe SIBJICHHUS.

JlydeBass MOJEnp CBETA W TEOMETPUYECKAs] ONTHKA. VICTOUHHMKHM CBETa.
[IpsamonuHeiiHOe pacmpocTpaHeHue cBera. 3armenus Connuma u o JlyHsL
Otpaxxenne cBera. [lmockoe 3epkano. 3akoH oTpaxkeHus cBeTa. llocTpoeHue
N300pakeHui, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npenomiieHus ceera. [loaHoe oTpakeHue cBeTa.
Hcnonb3oBaHue MOTHOTO OTPAKEHUS B ONITUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBS3b.

JImnsza, xox usydedn B JuH3e. Popmysa TOHKOM JuH3BL llocTpoenme
n3o0paxkeHud, CcHOPMHUPOBAHHBIX TOHKOW JMH30H. OmnTHdeckas cucTeMa
doToamnmapaTa, MHUKpOCKONa M Tejeckona. [1a3, kKak omnTuyeckas CHUCTEMA.
brn3opyKoCTh ¥ 1abHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CroxkeHwue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Jemoncmpayuu.

[IpssMomnHEHOE pacpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tomyuyenue n300pakeHUi B IJIOCKOM 3€pKaje.

[Ipenomiienue cpera.

Onrtuyueckuii CBETOBOI.

Xox mydeid B coOuparonieit JInHse.

XoJ 1y4yen B pacCEeMBaIOIIEH JINH3E.

[Tonyuyenue n300pakeHN ¢ TOMOILBIO JINH3.

[Tpunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.

Mopens rinasa.



Paznoxenue 6enoro ceera B CIIEKTP.

[Tomyuyenue 6enoro cBera Mpu CJI0KEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamopnwie pabomul u onvimol.

Uccnenoanne 3aBUCUMOCTH Yrja OTpPa)XEHUs CBETOBOTO Jiyya OT Yrjia
NaJICHUS.

N3yuenune cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH yTJIa IPEJIOMJICHUSI OT yTIJia MaJeHUs CBETOBOTO
Jy4da Ha TPAHUIIE «BO3AYX—CTEKIIO».

[Tomyuenue n300pakeHN ¢ TOMOIIBI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenre (GOKYCHOTO PACCTOSHUS M ONTHUYECKOM CHIIBI coOuparomieit
JIVH3BI.

OMnBITHI O PA3JIOKEHUIO OEJIOr0 CBETa B CHEKTP.

OnbITl 1O BOCHIPUSITHIO I[BETa MPEAMETOB MPU HX HAOIIOACHUU uepes
I[BETOBBIC (DUITHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna u miianerapHas mojenb aroma. Monens aroma bopa.
Ucnyckanue u norjioiieHure cBera aroMoM. KBaHThl. JInHeHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usznydeHusi. CTpoeHHEe aTOMHOTO
saapa. Hyknonnas wmozens aromHoro sgpa. HM3oromsl.  PagnoakTuBHBIE
npeBpauieHus. [lepuon nmomypacnana aroMHbIX saep. [elicTBue paanoakTUBHBIX
U3JIy4EHUN Ha )KUBBIC OPraHU3MBI. 3alluTa OT PaJMOAKTUBHOTO U3TyYCHUS.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUsS 3apsiOBOIO U MAacCOBOTO YHUCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBs3p Macchl W AHepruu. Peaknuu cuHTE3a U
nenenus spep. Wcrounuku sHepruu CoiiHIAa W 3BE37. flnepHas SHEpreTuka.
DKOJIOTUYECKHE MPOOIJIEMBI SIEPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U MOTJIONIEHUS.

CnexTpsl pa3In4yHbIX ra30B.

CnekTp Bogopo/ia.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3ZUPYIOLUIUX U3ITYUEHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaGnronenue CruioniHbiX ¥ JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

HccnenoBanue TpekoB: U3MEPEHNE PHEPTUU YACTHUIIBI IO TOPMO3HOMY TyTH
(mo pororpadusm).

N3mepenne paanoakTHBHOTO (hoHA.

IHoBTOPHUTEIBLHO-00001IAKO NI MOTYJIb.



[ToBTOpUTENBHO-00001IAI0IIKMN MOYJIb MIPEIHA3HAUEH JJIsi CUCTEMaTU3allU
U 0000mIeHHs  MPEAMETHOTO  COAEpX aHUs M ONbITa  JAESITEIbHOCTH,
OpUOOPETEHHOTO NPH M3YYEHHH BCEro Kypca (U3HKU YIIIyOJIEHHOrO YpOBHS, a
TaKXKe /7151 IOJTOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY 10 (PU3HUKE.

B nmnponecce wu3yyeHus JAHHOTO MOAYJIS pPEAIM3YIOTCS W IOJIyYaroT
JalbHEelIIee pa3BUTHE Yy4deOHble JEHCTBHUS, OOECHEUMBAIOIINE JOCTUKEHHE
OpPEeIMETHBIX U METalpEeAMETHBIX pPE3ylbTaToB oOOydeHHs, (OpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOI I'PaMOTHOCTH: OOBSCHEHHUE U ONMHMCAHKE SIBJIEHUN HAa OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHUU, MCCIEIOBATENbCKUE NEHCTBUS (BBIABHKEHUE
TMIIOTE3, MMOCTAHOBKA LENM W IUIAHMPOBAHUE HCCIIEIOBAaHUSA, aHAIW3 JaHHBIX U
IIOJIyYEHUE BBIBOJIOB).

[IpeanoututenbHO (POPMOIl OCBOECHUS MOJIYJIA SBISIETCS MPAKTHUKYM,
nporpamMma KOTOPOro BKIIFOUYAET:

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

BBINOJIHEHHE JIAOOPATOPHBIX PabOT U ONBITOB (BKJIIOYAsk pabOThI U ONBITHI U3
NepeyHell K paszjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIEN0BAHMS, BBIOOpAa U OOOCHOBAHUS METOJA U3MEPEHUS BEJIMYMH,
COOPKH SKCIIEPUMEHTAIBHON YCTaHOBKHU;

BBIINOJTHEHHUE MTPOOIEMHBIX 3a/laHUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3agaHusl MO EeCTECTBEHHO-HAYYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

padboTy HajJ rpyNIoOBBIMU WM UHAUBUAYAJBHBIMU IPOEKTaAMU, CBA3aHHBIMHU C
coJiepKaHuEM Kypca (PU3UKH.

N3ydyeHne MnOBTOPUTENBHO-0000IIAIOIIETO MOJYJS MOXKET 3aKaH4YUBATHCA
POBEICHUEM JMATHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3aJlaHus Pa3sHOrO YPOBHS CIIOXHOCTH. Pe3yiabTaThl BBINOJHEHUS
JIMarHOCTUYECKO pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYaIOIINXCs
K OCHOBHOMY TIOCYAapCTBEHHOMY JK3aMeHy 1o (u3MKe, a  Takke
CBUJIETENBCTBOBATH O JJOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA YT'JIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNMA

N3ydenune ¢u3uku Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare u3ydenust GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuaromerocsi 0yayT cOpMHUpOBaHbI CIAEAYIOIIME JTUUYHOCTHBIE PE3YJIbTaThl B
YacTH:

e I)nampuomuueckozo 6ocnumanus:

IIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(du3nyecKoil HayKu;

[IEHHOCTHOE OTHOUIEHHE K TOCTUKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;

o 2)2parxcoanckozo u 0yxo8HO-HPAECHEEHHO20 60CHUMAHUA:

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

OCO3HaHUE BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JIEATEIBHOCTH
YYEHOT0;

e 3)IcmemuuecKozo 60CHUMAHUA:

BOCTIPUSATHE ICTETHUECKUX KauyecTB (pU3MUecKoW HayKu: €€ TapMOHUYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uyennocmu HayuHO20 NO3HAHUA:

OCO3HaHUE IIEHHOCTH (U3NYECKOW HAayKd KaK MOIIHOTO HMHCTPYMEHTa
NIO3HAHUS MHUPA, OCHOBBI DPa3BUTHUS TEXHOJIOTMM, BAXXHEWILIEH COCTABIIAIOLIEH
KYJbTYpBHI;

OpUEHTalHs B JIEATEJIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOJIBL;

pa3BUTHE HAYYHOU JI0O03HATEIBLHOCTH, HHTEpPEca K HCCIEeN0BaTEIbCKON
NEeSATENbHOCTH;

o 5)dhopmuposanua Kyaremyput 300p06bsa u IMOUUOHAILHO20 D1A20N0AYHUA:

OCO3HaHUE LIEHHOCTH O€30MacHOro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, Ba)XXHOCTH IPaBUI OE30MACHOTO IIOBEACHUSA HAa
TpaHCHOpPTE, Ha J0pOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM OOOpYJOBAHHEM B
JOMAIIHUX yCIIOBUSX;

c(OpPMUPOBAHHOCTh HAaBBIKA pEQUIEKCHH, MpPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y APyroro 4yeiaoBeKa;



* 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTHUE€ B PEIICHUM NPAKTUUYECKUX 3ajay (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHU3alluM, Topoja, Kpas) TEXHOJOTHYECKOW M COIMaIbHOU
HAIPaBJICHHOCTH, TPEOYIOMINUX B TOM YUCIIEC ¥ PU3NUECKUX 3HAHUM;

MHTEPEC K MPAKTUIECKOMY U3YUEHHUIO MPodecCuid, CBA3aHHBIX C (U3UKOI;

o 7)IK0S102UYECKO20 60CRUMAHUSA:

OpHUEHTAIlMs Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelieHusl 3ajad B
0o0JlacTH  OKpYy»Xarolleil cpenpl, IUIAHUPOBAHUS TOCTYNIKOB M OIICHKH HX
BO3MO’KHBIX ITOCIEACTBUAN I OKPY KAIOIIEW CPEJIbI;

OCO3HaHMWE TI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTel ux

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

HOTPEOHOCTh BO B3aUMOJEHCTBUU TPHU BBIMOJHEHUU HCCIEIOBAHUNA U
IPOEKTOB (PU3NYECKOM HAIIPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

IIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3  IPAKTUYECKYIO
NEATEIbHOCTD;

noTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHUHM, yMEeHHMH (OPMYIHNPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

OCO3HaHue e(pUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B o0nacTu
bu3uKy;

IUIAHUPOBAHUE CBOEr0 pPAa3BUTHUA B NPUOOPETEHUH HOBBIX (PU3MUYECKUX
3HAHUM;

CTpEMJICHHE aHAJU3UPOBAThH U BBISBIATH B3aUMOCBS3U MIPUPOABI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (PUBNYECKUX 3HAHUM;

OLICHKAa CBOMX JCHUCTBUUW C Y4YE€TOM BIIHMSHUA Ha OKPYXKAIOLIYIO Cpexy,
BO3MOYHBIX TNI0OQJIBHBIX MOCIEACTBUM.

METANPEJMETHBIE PE3YJIBTATBI

B pesynpraTe ocBOeHHMS TporpaMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
obmiero o6pa3zoBanus y oOydJaromierocs: 0yayT copMupoBaHbsl MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBHUS,  PETYJISATHBHBIC
yHUBEpCAIbHBIC yIeOHbIE TCUCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aAeiicTBUs:
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBCHHBIE TMPU3HAKH  OOBEKTOB
(s1BIIEHU ), KJIacCCU(PUIIMPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHUBOPEYMS B paccMaTpuBacMbIX (hakTax,
JAHHBIX ¥ HAOJIFOJEHUAX, OTHOCIIIUXCS K (PU3NUECKUM SIBJICHUSM;

BBISIBJISITh TIPUYMHHO-CJIEJACTBEHHBIC CBS3W MPU HU3YUYEHUH (DU3UUECKUX
SIBJICHUW M MPOIECCOB, JEJIaTh BBIBOJIBI C HCIIOJIb30BAaHUEM JCAYKTUBHBIX H
WHJIYKTUBHBIX  yMO3AaKJIIOYEHUM, BBIJIBUIaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3UYECKUX BEJIIMYUH,

CaMOCTOSITEJIbHO BBIOMpaTh CIOCO0O pelieHust yuyeOHOoM (u3uYecKor 3aaauu
(cpaBHEHHUE HECKOJBKMX BApPUAHTOB PEIICHUS, BHIOOpP HanOosiee MOJIXOJSIIETO C
y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCcTBUA:

MCII0JIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUIA NHCTPYMEHT O3HAHUS,

MPOBOJIUTH MO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHBIM
(bUBUYECKHI SKCIIEPUMEHT, HEOOJBIIIOE UCCIEAOBAHNE (PU3UUECKOTO SBJICHUS;

OIICHUBATh Ha MMPUMEHUMOCTh M JJOCTOBEPHOCTHh MH(POPMAIIHIO, TTOTYICHHYIO
B XOJI€ MCCJICIOBAHUS UJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (DOPMYIMPOBaTh OOOOIIEHUS W BBIBOABI IO Pe3yjIbTaTaMm
MPOBEJAEHHOT0 HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATH BO3MOXXHOE JAJIbHEHINIEe pa3BUTHE (PU3UIECCKUX TIPOIIECCOB,
a TaK)KE BBIJIBUTATh MPEANOJI0KEHUS 00 HMX Pa3BUTUH B HOBBIX YCIOBHUAX U
KOHTEKCTax.

PabGora ¢ undopmaumeii:

MPUMEHSITh PA3JIUYHBIE METOJIbl, HHCTPYMEHTHI M 3alpoChl MPU MOUCKE U
otOope nHPOPMAIMK WX JAHHBIX ¢ YIETOM MPEUIOKEHHON YueOHOU PU3nIecKon
3a7a4u;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh U HMHTEPHPETHUPOBATH HHGPOPMAIHIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHUBATh HAACKHOCTH HMHPOPMAIMU 10 KPUTEPUSM, MPEIIOKEHHBIM
yUUTENIEM UM CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMaJIbHYIO  GOpMy  TIPEACTaBICHUS
uHpoOpMalM U WUTIOCTPUPOBATh pEIIaeMble 3a7a4d HECIIOXKHBIMU CXEMaMU,
nuarpaMmMaMu, HHOUM rpadukoi U uX KOMOUHAITUSIMH.

KomMyHUKaTHBHbIE YHUBEPCAJIbHbIE yueOHbIe 1eiicTBUS:

B X0J€ OOCYyXJeHHus ydeOHOro MmaTepuaia, pe3yJbTaToOB JIabOpaTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEeMBI H
BbICKA3bIBaTh WJEW, HAICJICHHbIE Ha peIIeHHe 3aJaud U TOJAJEpKaHue
Oyaro>keaTeIbHOCTH OOIIEHHS;

COIOCTAaBJISITh CBOM CYXKICHHS C CYXACHUSMH JIPYTHX YYaCTHUKOB JHAJIOTa,
OOHAPYXUBATh PA3IUINE U CXOACTBO TO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

MOHUMATh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHAHOW M WHIUBUAYaIbHOU
paboThI IpU PELLIEHUH KOHKPETHOU (PU3NYECKON IPOOIEMBI;

OPUHUMATh LEIH COBMECTHOU JESTENIbHOCTH, OpPraHU30BBIBATh JIEHCTBUS IO
e€ JIOCTI)KEHHUIO: PpacHpelessiTh poJyid, OOCYXJIaTh MPOLECCHl U PE3yJbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBINIOJIHATH CBOIO YacTh padOThI, JOCTUras Kaue€CTBEHHOI'O PE3yJbTaTa o
CBOEMY HAIIPaBJICHUIO M KOOPAUHHUPYS CBOM JACUCTBHUS C JAPYTUMHU YJICHAMHU
KOMaH/Ibl;

OLICHHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOIIMM MPOIYKT IO KPUTEPUSM,
CaMOCTOATENbHO CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.

PerynsiTuBHbIE YHMBepcaJbHbIE Y4eOHbIE HeiCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsX, TPEOYIOMUX IS
permeHus GU3NIeCKUX 3HAaHUMH;

OPHUEHTHUPOBAThCA B  PA3NUYHBIX  MMOAXOJaX  NPHUHATHS  pelieHUui
(MHIUBUAYaJIbHOE, IPUHSATHE PEIICHUS B TPYMIIE, IPUHATHAE PEIICHUMN TPYIIION );

CaMOCTOSITEJIbHO COCTABJISITh QJITOPUTM PEIICHUS (PU3MYECKON 3a1ayu WK
IJIaH UCCIEJOBAaHUS C YYETOM UMEKOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH MPEIJIaracMbl€ BApUAHTHI PEIICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIEHKY CUTYAIlMU U MpeJiarath 1jiaH e€ U3MCHEHUS;

OOBSICHATb ~ MPUYMHBI  JOCTHOKEHUS  (HEOCTUXKEHHUS])  pe3yJIbTaTOB
NeSITEHLHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JEATEIHLHOCTh (B TOM YHCJIE B XOJ BBINOJTHEHUS
(U3UYECKOT0 MCCIICIOBAaHUSI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENIBCTB,
W3MEHUBIIMXCS CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTA IIEJIN U YCIOBUSIM.

CTaBUTH ce0s Ha MECTO JPYTOro YEeJIOBEKa B XOJIe CIOpa WU JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOTO.

MpU3HABaTh CBOE MPABO Ha OIMIMOKY MpH pelieHuu (PU3NUEeCKUX 3a7ad Wi B
YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEJMETHBIE PE3YJIBTATDBI

K xonIty o0yuenus ¢ 7 kiacce npeIMETHBIE pe3yJIbTaThl HA YIIIyOJICHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE M XMMHYECKHUE SIBIICHUS, HAOII0IeHNE,
AKCIIEPUMEHT, MOJIeNlb, THUIOTEe3a, EAUHUIBI (U3UYECKUX BEJIMYMH, AaTOM,
MOJIEKyJa, arperaTHble COCTOSHMS BellecTBa (TBEpIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE),
TpPaeKTOpUsi, PaBHOJACHCTBYIOmas cui, nedopmarusa (ympyras, IUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3nuyaTh sBICHUS (IudQy3us, TEIIOBOE IBIKCHUE YaCTHI]
BEILIECTBA, PABHOMEPHOE [BI)KCHUE, HEPABHOMEPHOE JIBUKEHUE, WHEPIUs,
B3aUMOJICHCTBHUE TE€JI, PABHOBECHE TBEP/IBIX TEJ C 3aKPEIIEHHON OChIO BpalleHUs,
nepenaya JaBlieHUs TBEPIBIMU TeJIaMU, KHUIAKOCTSIMU U Tra3amu, aTMoc(epHoe
JIaBJICHUE; TUTABAHUE TeJI, TPEBPAILICHUS] MEXaHUYECKOW SHEPTUU) MO OMMCAHUIO HX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JIAHHOE
(u3HUecKoe SABICHHUE;

pacmo3HaBaTh ~ NPOSBICHUE  M3YYCHHBIX  (U3UYECKUX  SBJICHUH B
OKpy>KaromieM Mupe (B TOM uuciie (pU3MUECKHe SBICHUS B TPUPOJE: MPUMEPHI
JBUKEHUS C Pa3UYHBIMU CKOPOCTSIMH B KUBOW U HEXHUBOU MpUpOJE, NeHCTBUE
CHJI TSIKECTU, TPEHUS, YIIPYTOCTU B MPUPOJIE U TEXHUKE, BIUSIHUE aTMOCHEPHOTO
JABJICHHSI HA >KUBOW OpraHu3M, IJIaBaHUE PbIO, phlyaru B TEJE YEeJIOBEKa), MpU
TOM TEPEBOJUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIJCIATH CYIIECTBEHHbBIC
cBOMCTBA (TIpU3HAKK) (PU3NYECKUX SIBJICHUM;

OTUCHIBATh M3yYCHHBIC CBONCTBA TENl U (PU3MUECKUE SBJICHUS, UCIOIb3YS
dbuzuyeckre BenUYuHbI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpEMs, MYTh,
CpedHsii CKOpOCTb, CWJIa YIPYTrOCTH, CUJa TSKECTH, BEC Tella, CUJla TPEHUS,
JaBJeHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHudeckass pabora, MOIIHOCTb, IJICYO CUJIbI, MOMEHT CHJIbI, KO3(PPUIUEHT
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHYECKasl ¥ TIOTCHI[MAIbHAs DHEPTHUs ), IPU
OMUCAaHUU MPABUIBLHO TPAKTOBATh (DU3WYECKHUI CMBICT UCIIOIb3YEMbIX BEJIUYMUH,
uxX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOIUTh (POPMYIIHI,
CBA3BIBAIONIUE TAHHYIO (DU3UYECKYIO BETUYUHY C JAPYTMMH BEIIMYMHAMU, CTPOUTH
rpauKy U3YyYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;

XapakTepu3oBaTh CBOMCTBA T, (U3UYECKHUE SIBJICHUS U MPOIECCHI,
UCIIONb3Ys MpaBUjIa CIOXKEHUS CW (BIOJb OAHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBWIO paBHOBeCHs phiuara (OJ0Ka), «307I0TOE
PaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOW HHEPruu, MpU 3TOM
JaBaTh CJIIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alHMCBHIBATh €r0 MaTeMaTU4YeCKOe
BBIPQKCHUC;

CTPOUTH MPOCThIE (PU3UYECKUE MOJIENIM PEATbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJCISATh MPU OTOM CYIIECTBEHHBIE M BTOPOCTEICHHBIC CBOMCTBA



00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (U3UIECKUE MOJICIIH I OOBICHCHUS
(bu3MUECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;

OOBSICHATH (PUBMUECKHUE SIBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM UYHCIIC B
KOHTEKCTE CHUTyalluid MNPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KaueCTBCHHBIC 3a7a4d, B TOM 4YHCIE TPEOYIOIIMEe YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3MUYECKHUX BEJMYMH, IPU 3TOM BBHIOMPATH aJICKBATHYIO
(bU3UYECKYIO MOJIENb, BBISBIISATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M U BBHICTPAUBATh
JOTUYECKYIK) 1EMOYKY PpACCYKICHUM C ONOpOM HAa H3YUYEHHbIE CBOMCTBA
bu3HUecKuX SIBJICHUH, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

pemarh pacy€THbie 3a1ayu (B 2—3 JEHCTBUA) MO M3y4aeMbIM TeMaM Kypca
¢bu3uKu, BpIOMpas aJIeKBaTHYIO (U3MUECKYIO MOJIEINb, C UCIIOJIb30BAHUEM 3aKOHOB
u (popMyI, cBA3bIBAIOIINX (HU3UYECKUE BEIWYUHBI, 3alMChIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHUE 3aJa4yH, BBIABIATH HEAOCTAIONIUME WU H30BITOUYHBIC
JaHHBIE, OOOCHOBBIBAaTH BBHIOOP METOJA PEIICHUS 3aJadd, WCIOIb30BaTh
CIIPaBOYHBIE JaHHBIC, MPOBOJIUTh MATEMATHUYECKHE MPEOOpa3oBaHUsI U PACUETHI,
OLICHUBATh PEATHCTHUYHOCTH IMOJYYEHHOTO 3HAUY€HUsS (U3HUYECKOW BEIMYMUHBI U
OTPENENATh Pa3MEPHOCTh (U3UYECKOM BEJIWYWHBI, MOJYYEHHON MpU pEIICHUU
3a/1auu;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEHINTh MPH  MOMOIIU
bu3MUecKMX METOJ0B, M MpeajaraTb OPUEHTUPOBOYHBIM CHOCOO peIIeHUs, B
ONMHMCAaHUM  HWCCIAEAOBAHUS  paAclo3HaBaThb  MPOBEPSIEMOE  MPEIIOIOKEHUE
(rumoresy), UHTEPIPETUPOBATH MOJYUEHHBIN pPe3yIbTaT;

IIPOBOJIUTH OTBITHI 0 HAOMIOACHUIO (DU3UYECKUX SIBICHUHN W (DU3NIECKUX
cBoiicTB Ten (muddys3usi, TEMJIOBOE pACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH MPHU B3aUMOJECHCTBUM TeJl, TIepe/iaya AaBICHUS KUIKOCTHIO
U ra3oM, MpOSIBJICHHE IEHUCTBUS aTMOC(HEpPHOTO AaBJICHUSA, JCHCTBHUE IMPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATH MPEINOIOKEHUE (TUIOTE3Y) O BO3MOXKHBIX
pe3yibTaTax HaOMIOJCHUH, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyoBaHus U HOPMYIUPOBATH BHIBO/IBI,

IPOBOJUTH TMpPSMbIE U KOCBEHHBIE HW3MEPEHHs (U3UUYECKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Chiia, TeMIiepaTypa,
IJIOTHOCTh JKUJIKOCTH U TBEPJOTO Teja, CUJia TPEHUS CKOJIbXKEHUS, HaBJICHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JEUCTBYIOMIAs Ha MOTPYXEHHOE B KUIKOCTh
T€10, KOADPUIMEHT TOJNIE3HOrO0  JIEWCTBHS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX U LU(PPOBBIX MNPUOOPOB, OOOCHOBBIBATH BHIOOP
MeToJa Hu3MepeHus, (PUKCUpPOBATH IMOKa3aHWs MPUOOPOB, HAXOAUTH 3HAYCHUE
U3MEPSIEMOM BEJIMUUHBI C IOMONIBIO YCPEHEHHUSI pe3yJIbTaTOB CEPUU U3MEPEHUN U
OIIEHUBATh NOTPELIHOCTh U3MEPEHUN;



MIPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTAIBHBIE MCCIIEIOBAHUS 3aBUCUMOCTEHN
(¢u3NYECKUX BETUYHMH (3aBUCHMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tejla, CHWIbl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAaJbHOTO
JaBJICHUSA, KayecTBa OOpaOOTKH TOBEPXHOCTEH TEN W HE3aBUCUMOCTH CHUJIBI
TPEHUS OT IUIOMIAJAN CONMPUKOCHOBEHUS TEN, CWJIbl YNPYTOCTH OT YIJTUHEHUS
NIPYKWHBI, BBITAJKUBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHOW YacTH Tela M OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJ0, YCIOBHM IMJIaBaHUS TeJ, YCIOBUW PaBHOBECHsS pblyara
u OJOKOB): COBMECTHO C yudTeleM (GOpMYIUpOBaTh 3aladyy W THUIIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEILHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIIbHO
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IIPEJICTABIIATH MMOJYYEHHBIC 3aBHCUMOCTH (PHM3WYECKUX BEJIUYMH B BUJE TaOJIUIl U
rpa@uKoB, OIEGHWBATh MOTPEITHOCTH, JENaTh BBIBOABI IO  pe3yJbTaTaM
UCCJICIOBAHMSI;

coOmo/laTh TpaBWja TEXHUKH Oe3omacHoro Tpyaa 1mpu pabore cC
71a60paTOpPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MIPUHIIUIIBI TSHCTBHS TPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JOUHAMOMETpP, COOOIIAloIIMecs COCynbl, OapoMeTp, phlyar,
MOJIBVDKHBIN M HETIOJIBYKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUIECKUX
YCTPONCTB M TEXHOJOTHYCCKUX TPOIECCOB C OMOPOH Ha WX OMHCAHUSA (B TOM
YHUCIIe: TOANTUITHUKHA, YCTPOWCTBO BOJOMPOBOAA, THAPABIMUCCKUI TIpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp), HCHOIb3ysl 3HAHUA O
CBOMCTBax (PHU3MYECKUX SBJICHHUM W HEOOXoauMble (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

UCIIOJIB30BaTh CXEMbI M CXEMATHYHBIC PUCYHKH H3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, HM3MEPUTEIBHBIX TMPUOOPOB ¥ TEXHOJOTHYECKHX TIPOIECCOB TPHU
peIIeHn yueOHO-TPaKTUYECKHUX 3a/1ay;

MPUBOJIUTH MIPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUsl (DM3MUECKUX 3HAHWU B TOBCEIHEBHOW JKW3HU ISl OOECTICUCHUs
0e30MacHOCTH NpHU OOpallleHHH ¢ NpudOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXPAaHEHHUs 370pPOBbSl U COONIIONEHUS HOPM JKOJIOTUYECKOTO TMOBEACHUS B
OKpY>Karolen Cpee;

OCYIIECTBIISATH OTOOP HCTOYHUKOB HHPOpMAITHH PUZNIECKOTO COJIEPIKAHUS B
WuTtepHere, caMOCTOSATENBHO (OPMYIHpPYs TOWCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINUXCS 3HAHUN W MyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uH(hOpMAIMIO, KOTOpasi SIBISETCSA MNPOTUBOPEYMBOM WU  MOXKET  OBITh
HEJI0CTOBEPHOM;



UCIOJIb30BaTh TPU BBIMOJTHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3MYEcCKOro cojaepxaHusi, CIpaBOUYHbIE MaTEpHalbl, PECYpPChl CETU
WNurtepuer, BiageTh npuéMaMud KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(popMaIK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE IMUCHMEHHBICE M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHMKOB HMH(OpManuu (HU3NYECKOTO COJEpkKaHUS, B TOM UYHCIIE
nyOJIMYHO JeJIaTh KpaTKHWE COOOIIEHUSI O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU HSTOM TPAMOTHO MCIOIB30BaTh W3YYCHHBIN MOHATUHHBIN
amnrmnapar Kypca (pU3nKu, CONPOBOXK/IaTh BBICTYIUICHUE TIPE3CHTAIUEH;

IpU BBIMOJHEHUU YYEOHBIX TMPOEKTOB W HCCICAOBAHHUMN pacTpesessTh
00s13aHHOCTH B TPYyNIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 32
BBITIOJTHEHHWEM IIJIaHA JICMCTBUM, aJ€KBATHO OLICHMBATh COOCTBEHHBIM BKJIQJ B
JNEATENbHOCTh TPYIIbL, BBICTPANBATh KOMMYHUKAaTUBHOE B3aMMOJICUCTBHUE,
YUYUTBIBASI MHEHUE OKPYKAIOIINX.

K koHuy oOyudeHus ¢ 8 knacce mpelMETHbIE pe3yJbTaThl Ha YIiIyOJIeHHOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTH Y 00YHArOLIUXCSl YMEHHIA:

UCIIOJb30BaTh MOHATUS (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSHMSI BEIIECTBA, KPUCTAUIMYECKUE U
amop(Hble TeNa, HACBHIIMIEHHBIH W HEHACBIUIEHHBIM Map, CIocoObl W3MEHEHUs
BHYTPEHHEW DHEPIUM, OJJIEMEHTAPHBIA DIJIEKTPUYECKUM 3apsj, IPOBOJHUKH,
NOJIyIPOBOJHUKH, TUAJIEKTPUKH, HCTOYHUKH MOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE MOJs, ONTHUYECKass CUCTEMA) U CHUMBOJMYECKUH SI3bIK (U3UKH TpU
pElIEHNN YYEOHBIX U MPAKTUUECKUX 3a7ay;

YBEPEHHO pa3jinyuarh SIBJICHUs (TEIUIOBOE pACIIMPEHHE (CKaTUE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAaYMBAHHUE, KANWUIAPHBIE SIBJICHUSA,
UCTHapeHue, KOHJAEHCAIUs, IUIaBJIEHUE, KpHUCTaUIM3alMsl, KHUIEHHE, CIOCOOBI
Terulonepesadn (TerIoNpOBOAHOCTh, KOHBEKIUS, U3yUEHHUE), TEIUIOBbIE MOTEPH,
ANEKTpU3alUs Tel, B3aUMOJICUCTBHE 3apsioB, JEUCTBHS DJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJICIICTBUE MATHUTOB, JEHCTBUE MATHUTHOTO IOJS Ha
IPOBOJHUK C TOKOM) IO ONHMCAHUID MX XapaKTEpPHBIX CBOICTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTh  MpPOSIBIEHWE  HM3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpyKaromeM wmupe (B TOM 4ucie (U3UYECKUE SBJICHHS B MPUPOJE:
NOBEPXHOCTHBIE M KalWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAIIBI B IPHUPOJIE,
u3nyuyenne CoiHia, 3amep3aHue BoJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTpUYECKUE SIBIIEHUS B aTtMocdepe, 3IEKTPUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apei( MOIOCOB, POJIb MATHUTHOTO
nojigs s KU3HM Ha 3emjie, MOJSPHOE CHUSHUE), MPU O3TOM [EPEBOJIUTH



MPAKTUYECKYI0 3a/7ady B Y4YeOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GUUYECKUX SBICHUM;

OMKCHIBATh M3yYCHHBIC CBOMCTBA TEN U (DU3UYCCKUE SBICHUS, WCIOJB3YS
dusnuecknue BENMWYWHBI (TeMmIeparypa, BHYTPEHHSISI DHEPrusi, KOJWYECTBO
TEIJIOTHI, paboTa rasa, yJenbHas TEIIOEMKOCTh BEIECTBA, YJENbHAas TEIIOTa
IUTABJICHUS, YJelbHas TEIuioTa NmapooOpa3oBaHUs, yJeldbHAas TEIUIOTAa CropaHus
TOTUTHBA, KOA(DPUITUEHT MMOIE3HOTO JICHCTBHS TEIJIOBOW MAaITUHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AyXa, OJCKTPUYSCKHHA 3apsi, CHUjda TOKa, DJIEKTPUUYECKOE
HANPsDKCHHUE, COMPOTHBICHHE NpoBoAHWKA, DJ[C B IemM MOCTOSHHOTO TOKA,
JJIEKTPUUECKOE yAEIbHOE COMPOTHBJICHHE BEIIeCTBa, pabdoTa W MOIIHOCTh
ANEKTPUYECKOT0 TOKA), MPU OMUCAHUU MTPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHUS M CIUHUIII (DU3UYCCKUX BEIIMYHH,
HAXOJIUTh (OPMYJIBI, CBS3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJTMYMHAMH, CTPOUTH TPA(UKH U3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIIMUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TE€OPUHU CTPOEHUS
BCIIECTBA, YPAaBHCHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHCHUS DJICKTPUICCKOTO
3apsna, 3akoH KynoHa, MPUHIUIT CYMEPIIO3HUIMH DJCKTPUICCKUX TIOJEH, 3aKOH
Oma nmnst yuactka 1ienu, npasuia Kupxroda, 3axkon OMa i1 OJTHOM 11end, 3aKOH
Jlxoyns-JleHna, 3aKoH COXpaHEHMsI SHEPIHH, MPU ITOM pas3iudyaTh CIOBECHYIO
(bOpMyITMPOBKY 3aKOHA M €T0 MAaTEMaTHICCKOE BhIPAKEHNUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIN peajJbHbIX OOBEKTOB, MPOLIECCOB U
SIBJICHUM, BBIJCISTH TPU OTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIC CBOWCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (PU3UICCKUE MOJICIIH JJII OOBICHCHUS
(bu3HUECKUX MPOIIECCOB U PEIICHUS yUeOHBIX 3a]1ay;

O0OBSCHATHh (PU3HUYECKHE SIBJICHUS, TIPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7a4d, B TOM 4YHCJE TPEOYIOIIMEe YHCICHHOTO OIICHHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKHUX BEJIMYWH, IPU STOM BBHIOMPATH aJICKBATHYIO
(bu3HUECKYI0 MOJIENb, BBISBISATH IPUUUHHO-CIIE/ICTBEHHBIE CBSI3M U BBICTPAaUBATh
JIOTHYECKYIO IIETIOYKY PpAcCYXACHUH C ONMOpOod Ha W3Y4YEHHBIC CBOHCTBA
bu3HUeCcKuX SIBJICHUH, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

YBEPEHHO pellaTh pacuy€THbIC 3ajayd (C Omopoil Ha 2—-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKu, BbIOUpas aeKBaTHYIO (U3UYECKYI0 MOJEIb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJI, CBS3BIBAIONIUX (U3HUECKUEC BEIUYHHBI,
3aMUChIBaTh KPATKOE YCIOBHE U Pa3BEPHYTOC pEIICHHWE 3a7a4d, BBISBIATH
HE0CTAOIINE WM U30BITOYHBIE TaHHBIE, 0OOCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/layd, WCIOJb30BaTh CIPABOYHBIC JaHHBIE, MPUMEHATh METOJbl aHaIU3a
pa3MepHOCTEH, HUCIONIb30BaTh Tpaduueckre METOAbl PElICHUs 3aj/lay, MPOBOJUTH



MaTeMaTUYeCKue MpeoOpa3oBaHus U pacu€Thl, OLEHMBATh PEATHCTUYHOCTH
MOJIYYEHHOTO0 3HA4YeHUs (PU3UYECKON BEIUYMHBI U ONPEAENsATh Pa3MEPHOCTh
(u3HUECKON BEIMYUHBI, TOJTYYEHHOU MpU PEIICHUH 33/1a4K;

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEMIMTh HNPU  MOMOILU
(¢u3nyecKkux METOJOB, W NpejiaraTh OPUEHTHPOBOYHBIA CIIOCOO pelICHUs, B
ONMHCAaHUM  HWCCIEAOBAHHUS  pAclo3HaBaThb  MPOBEPSIEMOE  MPEIIOIOKEHUE
(TumnoTe3y), UHTEPIPETUPOBATH MOIYUEHHBIN PE3ybTaT;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WK (PU3NUECKUX
CBOMCTB TeN (KalWUISIPHBIE SIBJICHHS, 3aBUCHUMOCTH JIaBJIEHHSA BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS (HarpeBaHus) Npu
U3ITy4eHUH OT IBeTa H3JIydarouiedl (MOrJIoMaronieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJIbI OT TEMIIEPATypbl JKUJIKOCTH M IUIOIMIAAM €€ IMOBEPXHOCTH,
ANEKTPU3aLUs Tel U B3aUMOJIEUCTBHE AIEKTPUUECKUX 3aps/iOB, B3AUMOJEHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIM3alllsl MATHUTHBIX MOJIEd MOCTOSIHHBIX MarHUTOB,
JNEUCTBUSL MAarHUTHOTO TOJISI Ha TIPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHMTA,
CBOMCTBA 3JIEKTPOJIBUTaTENsl MOCTOSIHHOTO TOKa): (OpMYJIUPOBATH MPOBEPSIEMOE
npeamnoyioxkeHue  (TUMoTe3y) O  BO3MOXHBIX — pe3yjbTarax  HaOJIOJEHU,
CaMOCTOSITENIbHO COOMpaTh yCTAHOBKY M3 M30BITOYHOrO0 Habopa o0OpymoBaHUS,
OMHCHIBATH XOJ1 OMBITa U POPMYJIUPOBATH BHIBOIBL;

MPOBOJUTH TMpPSMbIE U KOCBEHHBIE HW3MEPEHHS (DU3UYECKUX BEIUYUH
(Temmeparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHUJIa TOKa, HaIpsKEHUE,
yAelbHasg TEIIOEMKOCTh BEIIECTBA, CONPOTUBIEHUE MNPOBOAHHUKA, paboTa U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U ITU(PPOBBIX
npuboOpoB, 0OOCHOBBIBATH BHIOOP METOJla M3MEpeHUs, (UKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUCHUE M3MEPSIEMOI BEIUYMHBI C TIOMOIIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh IIOIPELIHOCTh U3MEPEHU;

IPOBOJUTH IKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEIMYMH (3aBUCHUMOCTbH JIaBJICHWS BO3AyXa OT €ro oObéMa M HarpeBaHUsS WU
OXJIKJICHUSI, UCCIIEI0BAaHUE SIBJICHUSI TETJIO0OMEHA MPU CMEIIMBAHNUN XOJIO0JHON U
ropsiyeil BOJbI, 3aBUCHMOCTh CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBI,
IUIOLIAAN TONEPEYHOr0 CEYEHUs] M YACJIBbHOIO CONPOTUBJICHUS BELIECTBA
IPOBOJHUKA, CHUJIBI TOKA, MPOTEKAOIIEr0 Yepe3 MPOBOJIHUK, OT HAINpPSOHKEHUS Ha
IIPOBOJHUKE, MCCIIEIOBAHHUE IOCIEAOBATEIBHOIO U IMAPAJUIEIBHOIO COECAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C YyuuTeJIeM (POPMYIHpPOBaTh 3ajadyy W THUIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEILHO IUJIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM WHCTPYKIUH,
IPEICTABIISITh MMOJYYSHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJE TAOIHIl U
rpa@uKoB, OIEHWBATh MOTPENIHOCTH, JeNaTh BBIBOABI 10 pe3yJbTaTaM
UCCJIeIOBAHMUS;



coOmoiaTh TpaBwiia 0e30macHOro Tpynaa mnpu padbore ¢ JabopaTOpHBIM
000opyI0BaHUEM;

XapaKTEpU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HAa MX OMHCaHUs (B TOM
qiclie: CHCTeMa OTOIUIEHHUS JOMOB, TMTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUUECKON DHEPTHH, AJIEKTPOOCBETUTEIbHBIE TTPUOOPHI,
HarpeBaTesibHbIE  3JEKTPONpUOOpbl  (MIPUMEpPHI), MPEJOXPAHUTENH U HX
OpUMEHEHWE B OBITY W TEXHUKE, NPUMEHEHUE TMOCTOSIHHBIX MArHUTOB,
AJIEKTPOMATrHUTOB, 3JEKTPOJIBUIaTEIb IMOCTOSHHOTO TOKA), UCIOIb3Ys 3HAHUSA O
CBOMCTBax (u3MUYECKUX SBICHUH, HEOOXoAuMbIe (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U M3MEpPUTEIbHBIC
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC,  IMICUXPOMETpP, TUIPOMETP, JBUrareib BHYTPEHHETO  CrOpPaHUs,
AJNIEKTPOCKOI,  PEOCTaT), COCTABJISITH CXEMBbl  AJIEKTPUYECKUX Lened ¢
MOCJIEIOBATENbHBIM W NapaJlJIeIbHBIM  COEJIMHEHHEM 3JIEMEHTOB, pasiinyas
YCIIOBHbIE 0003HAUYEHHMSI DIIEMEHTOB JJIEKTPUYECKHUX LIETEH, UCIOIb30BaATh CXEMbI
U CXEMaTHUYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX YCTPOMICTB, U3MEPUTEIbHBIX
npuOOpPOB M TEXHOJOTUYECKUX IMPOILIECCOB MPHU PEHICHUH Y4eOHO-IIPaKTUYECKUX
3azay;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KHU3HU Uil oOecreyeHus
0€30MacHOCTU MpU OOpallleHHH ¢ NpudoOpamMu U TEXHUYECKUMH YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsi U COOJIIOJIEHUS HOPM DKOJIOTUYECKOTO IOBEACHUS B
OKpY>Kalollen cpeje;

OCYLIECTBJIATh MOUCK MH(pOpManuu puznueckoro coaepxanusi B urepuere,
CaMOCTOATENbHO (OPMYJIUpPYs IOUCKOBBIM 3alpoC, HA OCHOBE HWMEIOIIUXCSA
3HAaHUW M CpPABHEHUS JONOJHUTENbHBIX HCTOYHUKOB BBIACNIATH HH(OPMALHUIO,
KOTOpasi sIBJISIETCS IPOTUBOPEUMBOI MIIM MOXKET ObITh HEJOCTOBEPHOM;

UCIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
JIUTEPATypy (PU3NYECKOTO COAEp N aHUs, CIPaBOYHbIE MaTEpHabl, PECYpPChl CETU
WNHrepHeT, BiajeTb NpUEMAMH KOHCIEKTHPOBAaHUSA TEKCTa, MPeoOpa3zoBaHUs
uH(pOpMau U3 OHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIC ITMCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
00001mast nHGOpMALUIO U3 HECKOIBKUX UCTOYHUKOB (PU3UUECKOTO COACpKaHUA, B
TOM  4uCl€  MyOJIMYHO  MPEACTaBIATh  pPE3yJbTaTbl  MPOEKTHOHM WU
UCCJIEI0BATENBCKON AEATENBHOCTH, IIPU 3TOM IPAMOTHO MCIOJIb30BaTh U3y4YECHHBIN
NOHATUMHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXJIATh  BBICTYIUIEHHE
MIPE3CHTALUEN;



IPU BBIMOJIHEHUH YUYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3NYECKUX MPOIECCOB
pacnpenensiatb OOS3aHHOCTHM B TpYIINE B COOTBETCTBUM C IOCTaBICHHBIMU
3alayaMu, CJIEAWTHh 32 BBINOJIHEHUEM IUIaHa ACHCTBUN U KOPPEKTUPOBATH €rO,
aJ€KBATHO OLICHMBAaTh COOCTBEHHBI BKJAJ B JEATEIbHOCTb TIPYMIIBI,
BBICTpaWBaTh KOMMYHHUKaTUBHOE B3aUMOJEHCTBUE, NPOSABISIL TOTOBHOCTH
paspemnaTrh KOHQIUKTHI.

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

UCIIOJIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
JNBUKEHUSI, HEBECOMOCTb U TEPETPYy3KH, LUEHTP TKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, MH(Qpa3ByK MU YJIbTPA3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, PEHTT€HOBCKOE
U3Ty4YeHHe, MIKaja 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPHl MCIYCKaHUsl U TOTJoleHus, anbda-, 0eta- U raMmma-
U3ITyYEHHUsI, U30TOIbI, siIEpHAas U TEPMOSJEpHAsl PHEPreTUKa) U CUMBOJUYECKUN
A3BIK (PU3UKHU MIPU PELICHUU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyarh  sBJEHUA (PaBHOMEPHOE U  HEPABHOMEPHOE
IPSAMOJIMHEMHOE JIBHKEHUE, PaBHOYCKOPEHHOE IIPSAMOJIMHEWHOE JIBUXKEHUE,
CBOOOJHOE TMaJeHHE TeJ, JABWKEHHE IO OKPY>KHOCTH, B3aUMOJICUCTBHE Tel,
PAaBHOBECHME MATEPUAIIBHOM TOYKH, PEAaKTUBHOE [IBU)KEHUE, HEBECOMOCTb,
Koje0aTeNbHOe JABW)KEHHE (TapMOHHMYECKHE, 3aTyXalollHe, BbIHYXICHHbBIE
Kosie0aHus), PE30HAHC, BOJIHOBOE IBMKEHHE (PACIPOCTPAaHEHHE W OTPaKEHUE
3ByKa, MHTepdepeHurst U Iudpakius BOJIH), NPSIMOJIUHEHHOE paclpoCTpaHEHHE,
OTPAKEHUE M TIPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP U CJIOKEHHME CIEKTPAJbHBIX LIBETOB,
€CTECTBEHHAsd  PAJAMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEMYATOTO  CIEKTpa
U3JIy4YEeHHs) MO OINHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh  NPOSIBIICHHE  M3YyYEHHbIX  (U3MYECKUX  SBJICHUU B
OKpYy>KaroleM Mupe (B TOM uucie (pU3nyeckue SIBICHUS B MPUPOJE: MPUIUBBI U
OTJIUBBI, ABMXEHUE MIaHeT COJHEYHOW CHCTEMbI, PEAKTHUBHOE JIBM)KEHHE >KMBBIX
OPraHU3MOB, BOCIIPHUATHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSACEHUE, CEHCMHMYECKHE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOJIE, OMOIOTUYECKOE
NEHUCTBUE BUIUMOTrO, VYIbTPA(PHOJIETOBOTO W PEHTTEHOBCKOTO U3IyYEHHUI,
€CTECTBEHHBI PaJMOAKTUBHBIM (OH, KOCMUYECKHE JIy4YH, pPaTUOAKTUBHOE
U3JIy4YEHUE NPUPOJHBIX MHUHEPAJIOB JEUCTBHE PAJTMOAKTUBHBIX H3IYyYECHMM Ha
OpraHM3M YeJOBeKa), MpU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3ajady B Y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (GU3HUUECKUX SBICHH;

ONKCHIBATh M3YyUYEHHbIE CBOMCTBA Te€N U (PU3UYECKUE SIBJICHUSA, UCIOJb3YS
(u3nueckue BENMYMHBI (CpeHsii W MIHOBEHHAas CKOPOCTh Tela IpHU



HEPAaBHOMEPHOM JBWKEHHM, YCKOPEHHUE, IMEPEMEIICHUE NPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBMDKEHUHM,  YIJOBasg  CKOPOCTb, LEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSHDKECTH, YCKOPEHUE CBOOOIHOTO
NaJICHUs, BEC TENA, LIEHTP TSKECTH TBEPAOTO TEJIA, UMITYJIbC TEJA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbl, MEXaHHUYeCKast paboTa U MOUIHOCTh, MOTEHLIMAIbHAS YHEPIHs Tela,
MOAHATOTO HaJl IOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTUS CKATON NPYKUHBL,
KMHETUYECKAsT DHEPrus, IOJHAs MEXaHW4YeCKas DSHEpPrus, MNEPUOJ M YacToTa
KOJ€0aHM, epUOl MaTEMAaTUYECKOr0 U MPYKUHHOIO MAasATHUKOB, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IMPEIOMIICHUS
Cpelpl), TMpH ONHCAHMM TPABUIBHO  TPAaKTOBAaTh  (PU3WYECKUH  CMBICI
UCIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUS M EIUHUIBI (DU3NYECKUX BEIIUYUH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH I'paKN U3yYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa TeJ, (U3MUECKHE SBJICHHS U IPOIECCHI,
UCIIOb3Ys 3aKOH COXPaHEHHUs YHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHUs, IIPUHLHUII
CyNEPHO3ULIMM CHJI, MPUHIMI OTHOCUTENbHOCTH ['ammies, 3akoHbl HblOTOHa,
3aKOH COXPAaHEHHsI HWMITYJIbCA, TEOPEMY O KMHETHYECKOW JHEpPruu, 3akoH Il'yka,
3aKOH bepHyiuin, 3aKOHBI OTpa)KEHUS U NPEJOMIICHHS CBETa, (OPMYIy TOHKOMU
JIMH3BL, IUNTAHETAPHYIO MOJEIb aTOMa, HYKJIIOHHYIO MOJI€JIb ATOMHOTO SIIpa, 3aKOHBI
COXpaHEHMS 3apsAI0BOIO0 U MACCOBOIO YHCEIN NPU SAEPHBIX PEaKUUAX, IPU STOM
pasnuyaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MATEMATHUYECKOE BhIPAXKECHHUE;

CTPOUTh (PU3NYECKHUE MOJENIH pealbHbIX OOBEKTOB, MPOLECCOB U SIBJICHUH,
BBIICTISITh TPU STOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, MPUMEHATh (PUINYECKUE MOJEIH s OObICHEHUs
(bu3HUECKUX MPOIIECCOB U PEIICHUS yUeOHBIX 3a]1ay;

OOBSACHATH (PU3UYECKUE SIBICHMS], MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE CUTyaluld IPAaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pearhb
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCIE TpeOylollue YHCICHHOTO OLIEHWBaHUS
XapaKTEepHBIX 3HAYCHUN (U3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpATh a/IeKBaTHYIO
(bu3HUECKYI0 MOJIENb, BBISBISATH IPUUUHHO-CIIE/ICTBEHHBIE CBSI3M U BBICTPAaUBATh
JIOTUYECKYIO0 LEMOYKY PACCYKICHMM K3 2—3 MmaroB ¢ ONOPOM HA H3yYECHHBIE
CBOMCTBa (PU3MUECKUX SBICHUM, (PU3HUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH M MOJIEIIH;

YBEPEHHO peliaTh pacyETHBIC 3aJaud 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aleKBaTHYIO (PU3WYECKYI0O MOJIeTb, C HCIIOJIb30BAHUEM 3aKOHOB U
dbopMyI1, CBA3BIBAIOMINX (PU3NYECKHUE BEJIMYMHBI, 3aMMCHIBATh KPATKOE YCJIOBHUE U
pa3BEPHYTOE PpEIICHHE 3aJadyM, BBISBIATH HEAOCTAIOIINE WIA HW30BITOYHBIC
JaHHbIE, OOOCHOBBIBATH BHIOOP METOJa pELICHUS 3aJadyd, HCIOJIb30BaTh
CIIPAaBOYHBIE JAHHBIC, IPUMEHATH METOABI AHAIN3a Pa3MEPHOCTEN, UCIOJIb30BAThH
rpaguueckue  METOJbl  pEeIIeHHUs  3ajay, MPOBOJUTH  MaTeMaTUYECKHe



npeoOpazoBaHusl U pacy€Thl, OLEHUBATh PEATMCTUYHOCTh MOJYUYEHHOTO 3HAUYEHUs
(u3nyecKkoil BETUYMHBI U ONPEAENATh Pa3MEPHOCTh (DU3MUECKON BEJIWYHUHBI,
NOJIYYEHHOMW MPH PELICHUH 3a/1a4u;

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEMIMTh HNPU  MOMOILU
(¢u3nyecKkux METOJOB, W NpejiaraTh OPUEHTHPOBOYHBIA CIIOCOO pelICHUs, B
ONHCAaHUU  HUCCIEOBAaHUS  PACIIO3HABAaTh  IPOBEPAEMOE  IPEIIOJIOKEHUE
(rumoTe3y), OLIEHMBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAHUS,
MHTEPNPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKHUX SBICHUM WM (PU3UIECKUX
CBOMCTB TeJ (M3ydeHHe BTOPOro 3akoHa HprOTOHA, 3aKOHAa COXpAaHEHMs YHEPTUH,
3aKOHa COXpaHEHMsI MMIIyJbca, JEHCTBUE 3aKOHAa bepHy/uIM M BO3HMKHOBEHME
NOABEMHOM CHIJIBI KpbLIa, 3aBUCUMOCTb MepuoAa KoJieOaHUN MPYKUHHOTO
MasiTHHKa OT MAacChl Ipy3a M KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTb OT
aMIUIUTYAbl MaJbIX KoJieOaHWH, NPAMOIMHEWHOE pacHpOCTpaHEHHE CBETa,
paszioxeHue 0enoro cBeTa B CHEKTP, U3YYEHHE CBOICTB M300paKEHUS B INIOCKOM
3epKajie U CBOMCTB M300pa)KeHUs NpeaAMeTa B coOuparoliel JinH3e, HaOIroAeHue
CIUIOLIHBIX M JIMHEHYAThIX CHEKTPOB H3IIy4YeHHs): GOpMYyIHpPOBATH MPOBEPSIEMOE
npeanoyiokeHue  (TUMOTely) O  BO3MOXKHBIX — pe3ylibTaTaX  HaONIOACHUH,
CaMOCTOATENILHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OIUCHIBATh XOJ1 ONbITA U (POPMYIUPOBATH BBIBOJBL;

IPOBOJUTH TPHU HEOOXOAUMOCTH CEPHUI0 MPSIMBIX H3MEPEHUMU, ONpenesss
CpelHee 3HayeHUEe H3MEPSIEMOl BEIMYMHBI M  ONpENEeNsisi MOrPEIIHOCTh
pEe3yibTaTOB NPSMBIX H3MEPEHHI, OOOCHOBBIBATH BBIOOP CHOCO0a W3MEPEHHUS
(M3MEpUTENBHOTO MPUOOpa);

IPOBOJIUTH KOCBEHHbIE U3MEPEHUST (PU3NUECKUX BEIUUYUH (CPEIHSs CKOPOCTh
U YCKOpPEHHE Tella MpPU PAaBHOYCKOPEHHOM JIBUJKEHHH, YCKOPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTb  MPYXKHUHBI, KOIDPUIMEHT TPEHUS  CKOJbKEHUS,
MexXaHH4YecKkas paboTa M MOIIHOCTh, YacToTa H IEpHOJ  KojcOaHUi
MaTEeMaTUYeCKOT0 W NPYXKUHHOIO  MAasTHUKOB, (OKyCHOE  paccTOsHUE
coOuparomieid JIMH3BI MU €€ ONTHYecKas cuja, paJAuoOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aAHAJOTOBBIX M LU(POBBIX MNPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJa HW3MEpPEHUs, IUIAHUPOBATh H3MEPEHHs, CaMOCTOATEIHHO COOHpaTh
HKCHEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYHMCIATH  3HAYEHUE  BEJIUYUHBI U
aHAJIM3UPOBATh IOJIyYEHHBIE PE3YyJbTaThl, OLEHUBAsI MOIPEUIHOCTh PE3yIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOJUTH IKCIIEPUMEHTAIBHBIE UCCIAEAOBAHUS 3aBUCUMOCTENH (DPU3NUYECKUX
BEJIUYMH (3aBUCUMOCTh IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBH)KEHHH O€3
HAa4YaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHWJIBl TPEHHS CKOJIBXKEHHS OT CHIIBI
HOpPMAaJIbHOTO JIaBJICHUS, IEpUOJia KOJIeOaHUM MaTeMaTHYeCKOro MasiTHHUKA OT



JUIMHBI HWUTH, OIpENEJeHHE YCKOPEHUsT CBOOOJHOrO NaJCHHUS, HUCCIIEJOBaHHE
U3MEHEHHS BEJIMUMHBI M HaIpaBJICHUS WHAYKIMOHHOIO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXXEHHUsi CBeTa OT YyIJIa MaJieHUs, YyIJia MpeIoMJICHUs OT yria MaJaeHus
CBETOBOIO Jy4ya, HCCJIEAOBAHME TPEKOB: H3MEPEHHE DSHEPrUU YaCTHUIIbl I10
TOPMO3HOMY MyTH (1O ¢oTorpadusiMm)): COBMECTHO C yuuteseM (GOpMyITHUpOBATH
3a/1ayy W TUIOTE3Y MCCIEIO0BAHMS, CAMOCTOSTEIBHO IUIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOATENIbHO COOMpPATh AKCIEPUMEHTAJIbHYI0 YCTAHOBKY, MPEICTaBIATh
NOJIYYEHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEJIMYUMH B BUJE TaOIUL U TpaduKOB,
OLICHUBATh NOTPEIIHOCTH, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

coOmrolaTh TpaBWwiia 0€30macHOro Tpynda mpu padbore ¢ JabopaTOpHBIM
0o0opyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmHCaHus (B TOM
YyHuCle: CHUIOMETP, NAaTYMKUA IIOJIOKEHMS, PACCTOSHHMS W YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, MEpHUCKoIl, (oToamnmnapar, MUKPOCKON, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CIEKTPOCKOM, JTO3UMETP, KaMepa BuibcoHa), MCMONB3Ys 3HAHUS O
CBOMCTBax (hU3MYECKUX SIBJICHUNA U HEOOXOJMMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM H3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IMpHU
pelIeHNN Y4eOHO-TIPAKTUYECKUX 3aad, ONTUYECKHE CXEMbI ISl MOCTPOCHUS
M300paXeHU B TUIOCKOM 3€pKajie U COOMparoIe JINH3E;

OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUYECKOTO
UCTIOJb30BaHUsl (DU3MUECKUX 3HAHWU B TMOBCEIHEBHOW >XKM3HU ISl OOECreueHus
0€30MacHOCTU TPH OOpaIlleHHH C MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 3J0pOBbS W COOJIOJCHUS HOPM DKOJIOTMUECKOTO TIOBEJCHUS B
OKpY’KarolEen Cpeae;

OCYLIECTBJIATh MOUCK MH(pOpManuu puznueckoro coaepxanus B IHTepHere,
CaMOCTOSITENIbHO (HOPMYJIHPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH OMNpPECIICHUs
JOCTOBEPHOCTH IOJIy4EeHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
JUTEPATYPY (PU3UYECKOTO COAEPMAHUsS, CIPABOYHBIE MaTEpHaIbl, PECYPChl CETU
WuTepHer, BianeTre npuéMaMH KOHCIEKTHPOBAHMUSA TEKCTa, MNpeoOpa3oBaHus
uH(GOpMAaIMU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAaIMU U3 HECKOJIbKUX HMCTOYHHMKOB (PU3MUYECKOrO COAEpM aHUs, MyOIMYHO
IPEACTaBIATh PE3YJIbTaThl MPOEKTHOM MJIN UCCIIEI0BATEIbCKON AEATENbHOCTH PU
3TOM T'PaMOTHO MCIIOJb30BaTh W3YUYEHHBIM IMOHATUWHBIM ammapar M3y4aeMoro



paznena (U3MKM W CONMPOBOXKAATh BBICTYIUIGHWE TMpE3CHTAIME ¢ y4ETOM
0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HayumeHnoBanue KognuecTBO YacoB
Ne DJIeKTpOHHbIe (HM(ppOBbIE)
pa3aeiioB H TeM Kourpoasbnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMPOrpamMMbl padoTsl padoThI
Paznen 1. ®dusuka u eé posib B NO3HAHUHU OKPY:KAKOLIEro MUpa
®dusznka — HayKa 0O
1.1 2 https://m.edsoo.ru/HOJ7Q3L4A
pUpoOaE
1.2 dusnueckue BEIUIUHEI 4 3 https://m.edsoo.ru/E7D7WOPS8I
EcrecTBeHHO-HAYUHBIN
1.3 Y 2 1 https://m.edsoo.ru/I3T2J117B
METOJ MO3HAHUS
Hroro no pazaeny 8
Paznen 2. [lepBoHayaibHbIe CBeAeHHS 0 CTPOCHHH BelleCTBA
2.1 CtpoeHue BelecTna 2 1 https://m.edsoo.ru/A6DS8E2T6C
JBr>xenue u
2.2 B3aUMOJIEHCTBHE 4 2 https://m.edsoo0.ru/M2X0ONOJ1G
YaCTHI] BEMIECTBA
ArperarHble
2.3 P 1 https://m.edsoo.ru/Y4X3S0J4S
COCTOSIHUS BeIECTBa
Hroro no pazneny 7
Paznen 3. /IBuskeHune U B3aUMoeiicTBHE TeJl
Mexannueckoe
3.1 10 2 https://m.edsoo.ru/Y9L1U3SOE
NIBIKEHHE
Muepnus, macca,
3.2 pit 9 1 1 https://m.edsoo.ru/H2A7C2N6X

IIJIOTHOCTD



https://m.edsoo.ru/H0J7Q3L4A
https://m.edsoo.ru/E7D7W0P8I
https://m.edsoo.ru/I3T2J1I7B
https://m.edsoo.ru/A6D8E2T6C
https://m.edsoo.ru/M2X0N0J1G
https://m.edsoo.ru/Y4X3S0J4S
https://m.edsoo.ru/Y9L1U3S0E
https://m.edsoo.ru/H2A7C2N6X

33

Cuia. Buner cuin

15

https://m.eds00.ru/RV2K7W3Q

Hroro no pazaeny

34

Pasnen 4. /laBiienue TBEpABIX

TeJ, JKHIKOCTEl M ra3oB

Hasnenue. Ilepenaua
JIaBJICHUS TBEPABIMU

4.1 5 https://m.edsoo.rw/XIMBE1Q6T
TeJIaMH, JXUAKOCTAMH U
razaMu

4.2 JlaBaeHHe KUJIKOCTH 6 https://m.edso0.ru/G709J4U0W

4.3 Atmocheproe 5 https://m.edsoo.ru/H5Y0QOU1V
JIaBJICHHE
JleicTBUE KUAKOCTH U

4.4 rasa Ha IOrpy>kK€HHOE B 12 https://m.edsoo.ru/RSP8A3GIT
HHX TEJO

Nroro no pazaeny 28

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus

5.1 PaGora 1 momHOCTH 6 https://m.edsoo.ru/TO9AOESE6I
5.2 [IpocTeie MexaHU3MBI 8 https://m.edsoo.rt/FOLIMINI1O
Mexanunueckas
53 5 https://m.edsoo.ru/O1K2G4B8D
SHEPrust Ops.//m.edso0.ruA 1R LAsabol)
Hroro no pazaeny 19

Pasnen 6. IloBTopuTe1bHO-000011IaI0IIHIT MOAYJIb

IToBTOpHUTEABHO-
6.1 Broput HBE{ 6 https://m.edso0o0.ru/V8C1J3J9D
0000IIarOIINI MOJTYJIb
Hroro no paszneny 6



https://m.edsoo.ru/R8V2K7W3Q
https://m.edsoo.ru/X1M8E1Q6T
https://m.edsoo.ru/G7O9J4U0W
https://m.edsoo.ru/H5Y0Q0U1V
https://m.edsoo.ru/R5P8A3G1T
https://m.edsoo.ru/T9A0E5E6I
https://m.edsoo.ru/F0L1M1N1O
https://m.edsoo.ru/O1K2G4B8D
https://m.edsoo.ru/V8C1J3J9D

OBILEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME
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23




8 KJIACC

KoandyecTBO 4acoB

Ne HaumenoBanue pa3aeios JunekTpoHHbIe (HU(pPOBHIE)
Kontpoasnbie | IlpakTnueckue
1/ | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC PeCYpPChI
padoThI padoThI
Pasnen 1. TermioBble siBieHUs
C o
1.1 TPOCHHE 1 CROKCTRA 6 https://m.edsoo.ru/RSN5U4V 1S
BeleCcTBa
1.2 TeroBbie pouecchl 33 1 6.5 https://m.edso0.ru/V7X1T5A3K
Nroro no pazaeny 39
Paznen 2. DiekTpuyeckne u MATHUTHBIE SIBJICHUS
DNeKTpUUECKUe 3apsbl.
2.1 3apsKEHHBIE TENlA U UX 9 1 https://m.edsoo.r/T2T2M1VIL
B3aUMOJICVCTBHUS
ITocTo 7
2.2 ORI . 31 1 10 https://m.edso0.ru/MOO7L1TIK
JNEKTPUYECKUIN TOK
2.3 MarsuTtHbI€ SIBJICHUS 11 2 4 https://m.edsoo.ru/B7E6S0Q2U
C)
2.4 ACKIPOMATHITTHAR 7 1 1 https://m.edsoo0.ru/USR8Q3F20
WHIYKIHS
Hroro no pazaeny 58
Pasnen 3. IloBTopuTe 1bHO-00001Ia0IIHIT MOAYJT
I -
3.1 OBTOPHTGHBVH © 5 https://m.edsoo.ru/R3H6L8KSU
00001aroMil MOIYJIh
Hroro no pasneny 5
OBUIEE KOJIMYECTBO 102 5 22.5



https://m.edsoo.ru/R5N5U4V1S
https://m.edsoo.ru/V7X1T5A3K
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/R3H6L8K5U

YACOB I10 [TPOTPAMME




9 KUIACC

KoandyecTBO 4acoB

Ne HaumeHnoBaHue pa3jiesioB

JunekTpoHHbIe (HU(pPOBHIE)

Kontpoasusie | I[lpakTnyeckue
1/ | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC PeCYpPChI
padoThI padoThI
Pa3znea 1. Mexannuyeckue siBJeHHSA
Mexannueckoe OBUKEHHE
1.1 g 30 1 4 https://m.edsoo.ru/DON2Y5UQF
U CIIOCOOBI €r0 OMMUCAHUSA
1.2 BsaumonelictBue Ten 18 https://m.edsoo.ru/ISISASESB
1.3 3aKOHBI COXPAHEHUS 15 1 https://m.edso0.rt/W6Q6Z6NIW
Hroro no pazaeny 63
Pa3pen 2. Mexann4ueckue K0JIe0aHUA U BOJIHEI
2.1 Mexanunueckue KojIeOanus 8 3.5 https://m.edsoo.ru/T1A1X3USA
MexaHuueckue BOJIHEL.
2.2 10 3 https://m.edsoo.ru/E9L9O8QIR
3ByK https://m.edso00.r/E9LIO8Q
Hroro no pazneny 18
Pa3neu 3. DjieKTPOMArHUTHOE T0JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
DiexTpomMa o€ I10JIe
3.1 JICKTPOMATHHTHOE TOJIC 1 6 https://m.edsoo.ru/COPSROWIN
3JICKTPOMArHUTHBIC BOJTHBI
Hroro no paszneny 6
Pa3nea 4. CBeToBbIE IBJIEHUSA
3ako acmpocTpaHe
4.1 HPI pacpOCTpaHCHHA 8 2 https://m.edsoo.ru/W2A8R2FOM
CcBeTa
JIMH3EI ¥ oIITHYECKHE
4.2 6 1 https://m.edsoo.ru/HOKSL.8HSR
npuOOopbI



https://m.edsoo.ru/D0N2Y5U0F
https://m.edsoo.ru/I8I8A8E8B
https://m.edsoo.ru/W6Q6Z6N9W
https://m.edsoo.ru/T1A1X3U5A
https://m.edsoo.ru/E9L9O8Q1R
https://m.edsoo.ru/C0P5R0W1N
https://m.edsoo.ru/W2A8R2F9M
https://m.edsoo.ru/H0K5L8H5R

Pasznoxenune Oenoro ceera

43 2 https://m.edso0.ru/N9E7I7K9Y
B CIIEKTP
Hroro no paszneny 16
Paznen S. KBaHTOBBIC SIBJICHUSA
Hcnyckanue u
5.1 MOTJIOIIEHHUE CBETa 4 https://m.edsoo.ru/W31.4Z8B8Z
aTOMOM
5.2 CrpoeHue aToMHOTrO siipa https://m.eds00.ru/R5OIMOF8G
53 S nepHblie peakuumn https://m.eds00.ru/Q7A8E108Q
Hroro no pazaeny 16

Paznen 6. [loBTOpuTe1bHO-0000111aK0IIHIT MOTYJT

6.1

MexaHHYEeCKUE SBICHUS
(TTOBTOPUTEIBHO-
0000MIAIOTNI MOJTYJIB)

https://m.edsoo.ru/G4Y7VEBOM

6.2

TenoBbie SIBJIEHUS
(mOBTOpPUTEIBHO-
00001IaI0HIT MOTYITb)

https://m.edsoo.ru/P9I1U3L7P

6.3

DIIeKTPOMarHUTHBIC
SIBJICHUS (TIOBTOPUTEITHHO-
0000IIArOIINIT MOJTYJIb)

https://m.edsoo.ru/O7F1M3J40

6.4

CBeToBbI€ SIBIICHUS
(moBTOPUTEIBHO-
000011a0INI MOYJIb)

https://m.edsoo.ru/H7Y31L.8F4H

6.5

IToBTOpUTENBHO-
0000111ar0LTHi MOTYJTh

https://m.edsoo.ru/D9JSWOBSU

Wroro no pazaeny

17



https://m.edsoo.ru/N9E7I7K9Y
https://m.edsoo.ru/W3L4Z8B8Z
https://m.edsoo.ru/R5O9M0F8G
https://m.edsoo.ru/Q7A8E1O8Q
https://m.edsoo.ru/G4Y7V8B0M
https://m.edsoo.ru/P9I1U3L7P
https://m.edsoo.ru/O7F1M3J4O
https://m.edsoo.ru/H7Y3L8F4H
https://m.edsoo.ru/D9J5W0B5U

OBILEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME
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ITHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTpoJsbHbIe

Bcero
padoThI

IIpakTHyeckne
padoThI

Jlara
U3YYCeHUS

JIeKTPOHHbBbIE
nudposbIe
o0pa3oBaTte/ibHbIE

pecypcbl

®dusuka — HayKa o0 IpUpoJe.
SIBneHus npupoabl

dusnueckue aBiIeHUA

Du3nuecKue BEIUYHHBI.
PasmepHocTs. Ousnueckue
npubopsl. [lorpemrHocTH pH
IPSIMBIX U3MEPEHUAX

Ypok-uccienoBaHue
"U3mepenue TMHEUHBIX
pa3MepoB Tel U IPOMEKYTKOB
BpeMeHH"

JlaGoparopHas paboTa
"N3mepenue o6bEMa
YKUJIKOCTHU U TBEpAOro Tena"

JlaGopaTopHnas pabota
"Onpenenenne pa3MepoB
MasbIx Ten. Meroa psaoB"

Metoapl HAyYHOTO TTO3HAHMS.
Onucanne pu3nyecKux
SBJICHUH C MOMOIIBIO
Moaeneun




Ypok-uccienoBaHue
"[IpoBepka runoTessl:
JAIbHOCTH MOJIETA IapuKa,
MYIEHHOTO TOPU30HTAIIBHO,
TeM OOoJIbIe, YeM OOJIbIIE
BbICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE
CTPOCHHUE BEIIECTBA

10

JlabopaTtopHnast pabota
"OreHka AuamMeTpa aToMa
METO/IOM PSIOB (C
UCIIOJIb30BaHUEM
dotorpaduii)"

11

Ypok-uccnenoBaHue
"HabuntoieHue TemnoBoro
paciupeHus razoB. OTbITHI
1o 0OHAPY’KEHUIO JeHCTBUS
CHUJI MOJIEKYJISIPHOTO
npUTsKeHus"

12

JIBr>KeHWEe YyacTHIl BEIECTBA.
Huddysus. bpoyHoBckoe
JBUYKEHUE

13

Ypok-uccnenoBaHue
"HaGmtonenue u o0bsicHeHHE
OpOYHOBCKOT'O IBH)KEHUS U

muddyzun"

14

B3anmMoneiicTBue yacTuil
BEILIECTBA: MPUTSDKEHUE U




OTTAaJIKUBaHHUEC

15

ArperaTHble COCTOSHHUSI
Bewectsa. OCOOEHHOCTH
aneFaTHbIX COCTOHHI/II;’I BOIObI

16

MexaHnueckoe ABHKEHHE.
[IyTs, TpaekTopus,
nepeMelleHHe

17

PaBHOMEpHOE 1
HEpPaBHOMEPHOE JIBUKEHUE.
CxopocThb

18

Haxoxnenue ckopocTu, myTu
Y BPEMEHHU IIPU PaBHOMEPHOM
IPSIMOJIMHEMHOM JBH)KEHUU

19

JlaGoparopHas paboTa
"OnpeneneHue CKopocTu
PaBHOMEPHOTO JABUXKEHUS"

20

I'paduku npsMoTHHEHHOTO
PABHOMEPHOT'O JBUKECHUS

21

Pemmenue 3agad mo reme
"Pacuet cpeaneit ckopoctu"

22

JlabopaTtopHast pabota
"Onpenenenue cpeaHen
CKOPOCTH CKOJIbXKEHUsI OpycKa
WJIY IapuKa M0 HAKIIOHHOM
IJIOCKOCTH"

23

OTHOCHUTEIBLHOCTD JABMOKCHUA.
CrnosxxeHue ckopocTel mpu
napaujiCJIbHOM ABHKCHUHA




24

[Tony4yenue n ananus
rpauKOB 3aBUCUMOCTH Ty TH
Y CKOPOCTH JIBUKEHHUSI OT
BpEMEHU

25

Pemenue rpaduyeckux 3amay
1o Teme "MexaHuka.
PaBHOMepHOE
MPSMOJIMHEHOE IBUXKEHUE"

26

SIBnenue uHepuu. 3aKoH
1205057000050

27

BzauMoaenicTBrue TEI Kak
MIPUYMHA U3MEHEHUS
cKkopoctu. Macca Tena Kak
Me€pa UHEPTHOCTH TeJIa MPH
MOCTYNATEIbHOM JIBUKEHUH

28

VYpok-uccnenopanue
"CpaBHeHHUE Macc 1o
B3aUMOJICUCTBHUIO TEN"

29

II;moTHOCTE BelecTBa

30

JlabopaTtopHnast pabota
"Omnpenenenue mIoTHOCTH
TBEpI0TO Tena"

31

Perrenue 3agad mo reme
"Macca tena. [IimoTHOCTE
BemecTna"

32

CMecH 4 CIUIaBEL.
[ToBepxHOCTHAs U ITUHEWHAs
IUIOTHOCTD




33

[ToaroroBka K KOHTPOJIBHOMI
pabore o Teme "duznka —
HayKa O IIPUPOJE.
ITepBOoHavasIbHBIE CBEIEHUS
00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEILECTBA.
Mexanuka"

34

Kontponbhas pabota no teme
"®u3nka — HayKa 0 IpUpoe.
[TepBoHauanbHBIE CBEICHUS
00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEILIECTBA.
Mexanuka"

35

Cuiia. SIBiieHUE TATOTEHUS.
Cuia TsSDKeCTH

36

N3obpaxenue cun. Pemenne
3aaa4 no teme "OnpeaeneHue
CUJIBI TsDKecTH"

37

Cuia ynpyroctu. 3akoH ['yka

38

Bec tena. smepenue cu.
HJunamomerp

39

Ypok-uccienoBaHue
"HaOmroneane n3sMeHEHUS
CKOPOCTH TIpH
B3auMoOIercTBUH TeT"

40

Pemenue 3agau no reme
"Cwia ynpyroctu. Bec Tena"

41

JlaGoparopHas paboTa




"OnbIThI, 1EMOHCTPUPYIOLIHE
3aBUCUMOCTD PACTSKEHUS
(nedopmanym) Mpy>kMUHBI OT
MPUII0KEHHOMN CUITBI"

42

Cuna tpenus

43

CioxeHue CHUi.
PaBHOelicTBYIOIIAsA crita

44

Pemmenue 3agayd mo reme
"Cno>xeHue CHII.
PaBHopelicTByromas cuia"

45

Pemenue 3a1ay mo reme
"Bzaumoneicraue tei1. CUibl
B MexaHuke"

46

Pemenue 3amad mo Teme
"Cuna tpenus". Ypok-
HCCIICIOBAHUE TI0 TEME
"HccnenoBanre 3aBUCUMOCTH
CHJIBI TPEHUS OT ILJIOIIA N
CONPUKOCHOBEHUA"

47

JlabopaTtopHnast pabota
"OnbIThI, IEMOHCTPUPYIOLIHE
3aBUCHUMOCTD CHJIbI TPEHUS
CKOJIBXKEHUS OT CHJIbI
JIABJICHUS U XapaKTepa
COIPHUKACAIOLIUXCS
nosepxHocren"”

48

Pemmenue 3agayq mo reme
"Bzaumonencrtue tei1. CHIbl
B MexaHuke"




KonTponbhas padbora no teme

49 " . "
BzanmoneiicTBue Ten

50 JlaBneHue TBEPABIX TEN
Y PpOK-3KCIIEpUMEHT

51 "Croco0OsI onpeeneHus
JIaBJIeHUs TBepAOoro Tena"
Ypok-uccienoBanue

52 "3aBUCHUMOCTD JTAaBJICHHUS ra3a
OT TeMIIepaTypsl"

53 JlaBneHue ®KujaKocTe u
ra3os. 3akoH Ilackams

54 [IneBmMaTnyeckue ycTpoucTBa

55 3aBUCUMOCTD JaBICHUS
YKUJKOCTH OT TITyOHUHBI

56 I'mppocraTnyeckuii nmapamokc

57 VYpoxk-npoekt "M3yueHue
COOOIIAIOITUXCS COCYIOB"
VYpoxk-koHpepenuus

58 "T'uppaBnuyeckue
MeXaHU3MBI"
Hcnonp30BaHne BEICOKHX

59 JABJICHUN B COBPEMEHHBIX
TEXHOJIOTHAX

60 Pemrenwne 3aga4d no teme
" JlaBeHUE KUAKOCTH"

61 Atmocdepa 3emnn u
MIPUYHUHBI €€ CYIEeCTBOBAHUS

62 VYpok-uccienoBanue




"[IposiBneHue AeMcTBUS
aTMoc(hepHOTro JTaBicHUS"

63

N3mepenue atmochepHoro
nasienus. OneiT Toppuuemin

64

3aBUCHMOCThH aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HAJl
ypoBHeM Mopsi. [Tpubopsr amst
U3MepeHus aTMOC(HEPHOTO
JTABJICHUS

65

bapomerp-anepons.
ATMmocdepHoe naBieHne Ha
Pa3JINYHBIX BBICOTAX

66

BritankuBaromas cuiia. 3akoH
Apxumena

67

Pemrenue 3agaq mo reme
"3akon Apxumena"

68

VYpok-uccaenoBanue
"OKCnepUMEHTaJILHOE
oOHapyXeHHe NeHCTBUS
XKHUJIKOCTH U Tra3a Ha
HOTPYEHHOE B HUX Teno"

69

JlaGopaTopHas pabota
"Onpenenenue
BBITAJIKHUBAIOIIEH CUJIBI,
JICUCTBYIOILIEH HA TEIIO,
HOTPYKEHHOE B KHUJIKOCTH"

70

[InaBanne Ten

71

JlaGopaTtopHnast pabota




"HccnemoBanue 3aBUCUMOCTH
Beca TeJja B BOJIE OT 00beMa
MOTPYKEHHOU B KUJKOCTh
JacTu Tea"

72

BosznyxomiaBanue. [inaBanue
CyJIOB

73

Pewienue 3amgau o reme
"3akoH Apxumena. ¥YciaoBus
niaBaHus Ten"

74

Pemenue 3amau o teme
"JleiicTBHE JKHAKOCTH U T'a3a
Ha MOrpy>KEHHOE B HUX TEJIO"

75

YPpoK-npoeKT
"KonctpyupoBanue
apeoMeTpa WK JIOAKH U
OIpezieIIEHNE
Ipy30H0AbEMHOCTH"

76

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme "JlaBneHue
TBEPJBIX TEN, )KUAKOCTEH U
rasos"

77

KonTponbnas pabora no teme
" JlaByieHUE TBEPJIBIX TEI,
JKUIKOCTEN U ra3oB"

78

Mexanunueckas pabora

79

MomHoCTb

80

Pemrenue 3agaq Ha
onpeieseHue padboThl U




MOIITHOCTHU

81

PaboTa cuiibl TSDKECTH U CUIIBI
TpEHUs

82

Ypok-uccnenopanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOU MpH
oabEME 10 JiecTHHIE"

&3

[IpocTteie MexaHU3MBI

84

MowmeHT cuisl. IIpaBuio
MOMEHTOB

85

JlaGopaTopHnas pabota
"M3y4eHue npaBuiia peryara
JUISL TIOABM>KHOTO U
HETOJIBUYKHOTO OJIOKOB"

86

"3o50TOC MPaBUIIO" MEXaHUKH

87

Pemienue 3aau mo teme
"305710TO€ MPaBUIO MEXAHUKH"
/ Beepoccuiickas
poBepoyHas paborta

88

Pemienue 3agau no reme
"PaboTa CHIIBI TSDKECTH |
cuitel TpeHus" /
Bcepoccniickas npoBepoyHas
paborta

&9

YPOK-IIPOEKT
"IIpoekTupoBaHue
MIOJIMCIIACTOB C 3aJJaHHBIMU
napamerpamu”

90

Ypok-koHpepeHIus




"I[IpocThie MEXaHU3MBI B
OBITY, TEXHHUKE, JKUBBIX
opranusmax"

91

Koadduument noneznoro
JIEUCTBUSA MPOCTHIX
MEXaHU3MOB

92

JlaGopartopHas paboTa
"Onpenenenne KII1/]
HOJBM)KHOTO U
HEMNOJIBUKHOTO 0J10KOB"

93

Mexanuueckas YHeprusl.
Kunetnueckasa u
NOTEeHI[MAIbHAs SHEPTUs

94

3aKOH COXpaHEHHUs
MEXaHUYECKOI dHEepTrun

95

YPOK-3KCIIEPUMEHT
"DKcnepuMeHTaIbHOE
oTIpeIeJICHUE N3MECHECHHS
KUHETHYSCKOU U
MOTEHITUATBLHOM SHEPTHH TIPH
CKaTBIBAaHHMH TeJIa MO
HaKJIOHHOM INIOCKOCTH"

96

[ToaroroBka K KOHTPOJIBHOM
pabote o Teme "PaboTa u
MOITHOCTb. DHeprus"

97

KonTponbhas pabota no teme
"PaboTra 1 MOIIHOCTb.
Oneprus"




98

Pabora ¢ Tekcrtamu o Teme
"MexaHn4eckoe aBHKeHue"

99

Pabora ¢ Tekcramu 1o Teme
"Ctpoenue Bemectpa"

100

Pabota ¢ Tekcramu 1o reme
"Cuuel B ipupoae”

101

Pabora ¢ TekcTaMu 10 TEME
"JlaBiieHue TBEPIBIX TEI,
JKHIKOCTEN U ra3oB"

102

Pabora ¢ Texcramu 1o Teme
"Ouneprus. [Ipocteie
MEXaHU3MBI"

OBILEE KOJIMYECTBO YACOB
[10 IIPOT'PAMME

102
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8 KJIACC

Ne
n/n

Tema ypoka

KoauugecTBO 4acoB

KonTpoabnsbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3yueHus

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TTOJIOKCHUS
MOJIEKYJIIPHO-KMHETUYECKON
TEOPUHU U UX OIBITHBIE
MTOATBEPKIACHHUS

Macca u pazmep aTOMOB U MOJIEKY

Mojaenu TBEpIOro, JKUAKOTO U
ra3z000pa3HOro COCTOSTHUM
BElIECTBA

VYpok-koH(pepeHuus
"Kpucrannudeckue u amophHbIe
tena. ['paden. [lonydyenne
MCKYCCTBEHHBIX aJMa30B"

CMmaunBaHue 1 KalmnJUISIPHOCTD.
HOBerHOCTHOG HaTsXKCHUC

TermoBoe pacmMpeHue U CKaTHe

Tennosoe nBukeHue. Temmneparypa

TeMneparypHble HIKAJIbI

BuyTpeHHsist sHeprus u crnocoosbl eé
HU3MCHCHUA

10

Buapl Teronepenaun

11

VYpok-koHpepeHIus
"M cnoip30BaHue TEINIOBEIX




CBOMCTB BCIICCTB U MAaTCPUAJIOB B
LeJsiX S3HeprocoepexeHus "

12

KoanuecTBO TEIIOTHI. yIlGHLHaSI
TCIINIOEMKOCTD

13

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bI IMHEHHOM 3aBUCHMOCTH
JUTMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUYECKON TpyOKe OT
TeMneparypol"

14

YpaBHEHHE TEIIOBOTO OaslaHca.
TemnooOMeH U TEIIOBOE
paBHOBecue. 3akoH HproToHa—
Puxmana

15

JlaGopaTtopHnas pabota
"UccnenoBanue ABICHU
TeriooOMeHa py CMEIIMBAHUH
XOJIOAHOW U ropsiueit Boabl"

16

Penrenue 3amad mo teme
"Termioo0MeH U TEIIIOBOE
paBHOBecue"

17

JlabopaTtopHnast pabota
"OmnpeneneHune KOJIMIecTBa
TEIJIOTHI, TOJTYYEHHOTO BOJION MpH
TEIJI000MEHE C HarpeThIM
METATMYECKUM HIHHAPOM"

18

[InaBneHne u oTBEpAEBaHUE
KPUCTAJIIMYECKUX BEIIECTB.
VY nenpHas TEII0Ta IUIABICHUS




19

Pewenne 3anau o reme
"[L1aBneHue U OTBEpIeBaHUE
KPUCTAJUIMYECKUX TeN"

20

JlabopaTtopHnast pabota
"OnpeneneHue yaeabHOM TETIOThI
TIaBJICHUS JIbaa"

21

Ypok-uccnenosanue "CpaBHeHue
IIPOLIECCOB IJIaBJICHUS
KPUCTAJIIMYECKUX TEIl U
pa3MArdeHust Npu HarpeBaHUU
amop¢HbIX Ten"

22

[TapooGpazoBaHue U KOHJEHCALHUS.
Hcnapenue

23

Kunenune. Y nennHas Teniora
napooOpa3oBaHusl. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT
aTMoc(hepHOTro naBiIeHHUS

24

Penrenue 3amad mo teme
"[TapooOpa3oBanue u KUMeHUE"

25

Ypok-uccnenoBanue "OObsICHEHNE
3aBUCUMOCTH TEMIIEpaTyphl
KUTIEHUS OT J1aBjaeHusd"

26

HacpleH sl 1 HeHACBIIEHHBIA
nap. BiaxHocTh Bo3ayxa

27

BnaxunocTs Bo3ayxa u eé
n3Mmepenue. Jlaboparopnas pabora
"OnpeneneHne OTHOCUTEILHOM
BJI&JKHOCTH BO31Tyxa"

0.5




Pemenue 3a1ay mo reme

28 "BnaxxHocTs"
Pemenue 3aga4 v ananus cuTyanuu,

29 CBSI3aHHBIX C SBJICHUSAMU UCIIAPECHUS
Y KOHJICHCAIINH

30 DHeprus ToIMBa. Y aenbHas
TEIJIOTa CTOPAHUS

31 [TpuHIUTIBEI paOOTHI TETIIIOBBIX
BUTATENIEN

37 [TapoBas Typ6una. J/[purarens
BHYTPEHHETO CrOpaHus

33 KIIJI TenmoBoro aBuraress

34 Pemenue 3agau mo teme "KIIJ]
TEIIOBOrO ABHraTesa"
Ypok-koHpepennus "TemnoBbie

35 JIBUTATENIM U 3aLUATA OKPYKAIOUIEN
cpenbl"”

36 TeroBble MOTEPHU B TETUIOCETIX
3aKOH COXpaHEHMsI U ITPEBPALLICHUS

37 SHEPTUU B MEXAHUYECKUX U
TETJIOBBIX MTPOIIeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe

13 o TeMe ""TennoBbIe SIBICHUS.
M3meneHue arperaTHbIX COCTOSIHUI
BenecTna"
KontposbHas paboTa o teme

39 "TerioBele siBicHUA. M3MeHeHue

arperaTHbIX COCTOSIHUI BemiecTBa"




40

Dnektpuzanus Ten. [[Ba pona
3apsioB

41

Ypok-uccnenoBaHue
"HccnemoBaHue crioco0oB
pa3IUYHBIX BEIICCTB
HAJICKTPU30BHIBATHCS "

42

B3aumoneiicTBue 3apsKEHHBIX TElL.
3axoH Kynona

43

DIIEKTPUYECKOE MOJIE.
Hanpspok€HHOCTD IEKTPUYECKOTO
noJist. [IpuHnun cynepno3umnuu
ANEKTPHYECKUX TOJCH

44

Hocurenu snexTpudeckux 3apsos.
DOnemeHTapHbli 3apsaa. CTpoeHue
aToma

45

3aKOH COXpPaHEHUS HICKTPUICCKOTO
3apsiaa

46

HpOBOI[HI/IKI/I, JUDJICKTPUKU U
MMOJIYITPOBOAHUKHA

47

VYpok-koHpepeHus
"OnexTpusanys B TOBCEIHEBHON
KU3HU"

48

Pemenue 3amau mo treme "3akoH
COXPAHCHUS IEKTPUICCKOTO
3apsa”

49

Onektpuyeckuil Tok. MctouHuku
AIEKTPUUECKOTO TOKA

50

Ypok-uccienoBanue




"HccnenoBaHue aeiCTBUS
AJIEKTPUIECKOTO TOJISI Ha
MIPOBOJHUKH U AUJIEKTPUKHU"

51

DIIEKTPUYECKHUM TOK B METaJLJIaX

52

DIJIEKTPUYECKUHN TOK B JKUAKOCTAX U
raszax

53

DneKkTpuyecKas 1ernb

54

Cuna Toxa. AMnepmMerp

55

DNeKTpUUECKOoe HaMpsKEHHE.
BoabrmeTp

56

JlaGopartopnas pabota "Coopka u
UCTIBITAaHKUE JICKTPHYECKOM LeTH
MOCTOSTHHOTO TOKa"

57

3aBUCUMOCTDH CHJIBI TOKA OT
HanpsokeHus. 3akoH Oma A
y4acTKa [enu

58

JlaGopaTtopHnas pabota
"HccnenoBaHre 3aBUCUMOCTH CHITBI
TOKa, IPOTEKAOILETro uepes3
PE3UCTOP, OT HAMPSHKEHUS HA
pE3UCTOpPE U COMTPOTUBIICHUS
pe3uctopa"

59

DJEeKTpUIECKOe CONPOTUBIICHHUE.
VY nenpHO€E CONPOTUBIICHUE

60

JlaGopaTtopHnas pabota
"OnpeneneHue yaeiabHOTro
COIPOTHUBJICHUS TPOBOIHUKA"

61

Pemenue 3agay mo reme




"DeKTprUUecKOoe COIPOTUBIICHHE.
VY enbHOE conpoTuBiieHUE"

62

Permrenne 3agau o reme "3aKkoH
OmMma"

63

HOCJ’ICI[OB&TCJ'IBHOC H 1apaJlJICIIbHOC
COCAUHCHUS IIPOBOIHUKOB

64

JlabopaTtopHnas padora "I[IpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN
IIPU MOCIIEI0BATEILHOM
COEJIMHEHUH JABYX PE€3UCTOPOB"

65

Pemenne 3amau no teme
"TlocnenoBaTeabHOE U
napauieIbHOE COSTUHEHUS
MPOBOJHUKOB"

66

JlabopaTtopHas pabota "I[IpoBepka
ImpaBujia 4Jis1 CUJIbI TOKa IIpH
napajieIbHOM COCTMHEHUT
pe3ucropon”

67

Pewienue 3a1a4 Ha IpUMEHEHUE
3akoHa OMa AJ1s pa3IuyHOro
COEJIMHEHUS IPOBOJIHUKOB

68

OJ1C 1 BHyTpEHHEE CONTPOTUBIICHHE
ACTOYHHKA TOKa. 3akoH OMma a1g
MOJHOU LieHuU

69

Pemenwne 3agau o teme "3J1C,
BHYTPEHHEE CONMPOTUBIICHUE
HCTOYHMKA TOKA. 3akoH OMa 11
MTOJIHOM menu"




70

JlaGopaTtopHnast pabota
"Onpenenenne I/1C 1 BHYTPEHHETO
CONPOTHUBJICHUS] UCTOYHUKA TOKa"

71

[IpaBuna Kupxroda

72

JlaGopaTtopHnas padora "IIpoBepka
npasui Kupxroda"

73

VYpok-uccnenosanue "N3yuenue
BOJIBT-aMIIEPHBIX XapaKTEPUCTUK
HEJIMHEWHEIX 2JIEMEHTOB"

74

PaboTa 31eKTpruuecKoro Toka.
MOIIHOCTD 3JIEKTPUYECKOTO TOKA

75

JlaGopaTopHnas pabota
"OnpezneneHue paboThl U
MOIIIHOCTH JIEKTPUYECKOro ToKa"

76

3akoH [[xxoyns-JIenna.
[ToTpeOuTenu 3JIeKTPUIECKOro
tToka. KopoTkoe 3aMbIkaHue

77

Ypok-koHpepenuus "OObsicHeHne
Y TIPUHIIATT ISHCTBHSI JOMAITHAX
3JIEKTPOHATPEBATEIBHBIX
npuoopoB"

78

[ToaroroBka Kk KOHTPOJILHOM padoTe
1o TeMe "DIIeKTPUUECKHE 3aps/Ibl.
3apsoKeHHBIC Tena U UX
B3auMoencTBU. I1oCcTOSHHBIH
AIIEKTPUYECKUM TOK"

79

KonTponbhas padbora no teme
"DneKkTpruuecKue 3apsabl.




3apsoKeHHBIC Tela U UX
B3auMoiercTBU. I1oCcTOSHHBIN
BJIEKTPUYECKUM TOK"

80

ITocTosHHBIE MAarHUTHLL. MaroHuTHOE
moJie 3eMJIM U €r0 3Ha4YEHHUE I
JKA3HU Ha 3emiie

81

Ypok-uccnenosanue "HMzyuenue
MarHUTHOTO MOJIsl MOCTOSIHHBIX
MarHuTOB NPHU UX 00BETMHEHUHU U
pazaenenuu. Buzyanuszanus nosis
MTOCTOSTHHBIX MarHUTOB"

82

OmneIT OpcTena. MaruutHoe nosie
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHoe 1ose
KaTymk# ¢ TokoM. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE

84

Cuna Amnepa u onpeneneHue eé
HaIlpaBJICHUS

85

Pemenue 3anau no teme "Cuna
AmMriepa u onpezeneHue eé
HanpasyeHus"

86

DJEeKTpOIBUTATENb TOCTOSIHHOTO
ToKa. Mcnonb3oBanue
AIIEKTPOJBUrATEICH B TEXHUUECKHX
YCTpOICTBaxX U Ha TPaHCIOPTE

87

Bcepocculickast mpoBepoyHas
pabora

88

Bcepoccniickas npoBepodyHas




pabota

89

JlaGopatopHas pabota "H3yuenue
JeMCTBUSL MAarHUTHOTO T10JIs1 Ha
MPOBOJIHUK C TOKOM"

90

VYpok-koHpepeHuus
"[IpakTHuecKoe MPUMEHEHHE
3JeKTpoBHUrareneit”

91

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue U U3y4eHue
paboTHI dJIeKTpoABUTATENS "

92

JlabopaTtopHas pabora "H3mepenue
KII/I snexTpoaBuratebHOM
YCTaHOBKH"

93

Oneitel @apanes. 3aKoH
3JIEKTPOMArHUTHOW MHAYKIHH.
[IpaBuiio Jlenna

94

Ypok-uccienoBaHue
"HccnenoBaHue N3MeHEHUH
3HAYEHUS ¥ HAIIPABJICHUS
MHAYKIIMOHHOTO TOKa"

95

Penrenue 3amau mo reMme "3akoH
AMEKTPOMArHUTHOW UHIYKITHH.
[IpaBusno Jlenna"

96

Onektporereparop. CrocoObt
MOJTYYCHHUS DIIEKTPOIHEPTUN

97

Ypoxk-koHpepeHuus
"DJIeKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX NCTOYHUKA




sHepruu. [IpobaemMbl FKOJIOTHH.
TOIIUBHBIC AJIEMEHTHI H
31eKTpoMoouIn"

KonrponsHas padora

98 | 1
DJIeKTPOMarHuTHHIC sIBJICHUS"

99 PaboTta ¢ TekcTaMH 110 TEME |
"TermnoBble siBICHUA"
PaboTta ¢ TekcTaMu 110 TeMe

100 "DneKTpuyecKue 3apsabl. 1
3apsoKeHHBIC Tena U UX
B3auMoencrTaue"

101 Pabota ¢ TexkcTaMu 1o TeMe |
"TToCTOSTHHBIN 2NEKTPUIECKHNA TOK"
Pabota ¢ TekcTaMH 110 TEME

102 "MarHuTHbI€ SIBJICHHUS U 1
3JIEKTPOMArHUTHAST MHAYKIUs"

OBIIEE KOJIMYECTBO YACOB I10 102 25

[NPOTPAMME




9 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTpoJsbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
H3ydeHust

DJIeKTPOHHbBbIE
ungposbie
oOpa3oBaTe/ibHbIE

pecypcbl

MexaHn4ecKoe ABUKEHUE.
MarepuainbHas TOUKA.
CrrocoOBbI OITHCaHUS
MEXAHUYCCKOI'0O IBUKCHUA

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOIo ABMKCHUA

BeKTOpHBIe BEJINYNHEI,
OTIepalny C BEKTOPaMH,
IPOCKIMH BEKTOPOB

Pannyc-Bekrop
MaTepHAIIbHON TOYKH,
IepeMENICHUE Ha IUNIOCKOCTH

PaBHOMEpHOE
IIPSIMOJIMHEVHOE JIBUYKEHUE

Pemenue 3aay no teme
"PaBHOMEpHOE
NpsIMOJIMHEMHOE JBUKEHUE"

HepaBromepHoe
IPSMOJIMHEWHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTb TeJla IIpU




HEPAaBHOMEPHOM JBUKECHUH

JlaGoparopHas paboTa
"Onpenenenue cpenHen
CKOpPOCTH CKOJIBKEHUs OpycKa
WIIN JIBIKCHUS [IApHKa T10
HAKJIOHHOM mtockocTy"

PaBHOyCKOpeHHOE
IIPSIMOJIMHEVHOE JBUKEHUE.
Yckopenue

10

CKkopocTh PaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO JABHKEHUSL.
I'padux ckopoctu

11

Pemmenue 3agad mo reme
"CKOpoCTh
PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBU)KEHUS"

12

[Iepememenune npu
PaBHOYCKOPEHHOM
IPSAMOJIMHEHHOM JIBU)KEHUHT

13

JlabopaTtopHnast pabota
"OmnpeneneHne yCKOpeHus
TeNa MPU PaBHOYCKOPECHHOM
JBUKEHHUH 10 HAKJIIOHHOU
MJI0CKOCTH"

14

Pemenue 3agau no reme
"IlepemelieHue npu
PaBHOYCKOPEHHOM
MPSMOJIMHETHOM JABUKEHUU"




15

JlaGopaTtopHnast pabota
"HccnenoBanne 3aBUCHMOCTH
MyTH OT BPEMEHU NPHU
PaBHOYCKOPEHHOM JIBHYKEHUU
6e3 HayabHON cKopocTH"

16

I'padmueckas nunTeprperanus
YCKOPEHHUs, CKOPOCTH,
IPOIIEHHOT 0 My TH U
nepeMereHus Jyis
IPSIMOJIMHEMHOTO ABU)KEHHUS

17

Pemenne 3amag mo Teme
"I'padpuaeckas
UHTEPIpPETALNs YCKOPEHUS,
CKOPOCTH, IPOWUICHHOTO My TH
U TIEpEMEIICHUS 1151
NPSIMOJIMHEMHOTO JIBU)KEHUS"

18

YckopeHnue cBOOOTHOTO
nanedus. OneiTe! [ anmunes

19

Pemenne 3amad mo Teme
"V ckopenue cBOOOTHOTO
nmageHus"

20

JIBr>xeHue Tena, OpoIIeHHOTO
II0JT YIJIOM K TOPU30HTY

21

Penrenue 3amad mo reme

" JIBMoKeHUE Tena,
OpOILIEHHOTO MO/ YTJIOM K
rOpU30HTY"

22

JlaGopaTtopHnas pabota
"HccnenoBaHue IBHKEHUS




Tesa, OPOIIEHHOTO MO/ YIJIOM
K TOpU30HTY"

23

Pemenue 3amau no reme

" J[IBY>KEHUE 101 ACHCTBUEM
YCKOPEHHSI CBOOOTHOTO
mageHus”

24

I[BI/I)KGHI/IG IO OKPYKHOCTU

25

JIunelinas u yrimoBas
CKOPOCTB, IIEPUOJ] U YaCTOTa

26

CkopocThb U yCKOpPEHHE NTPU
ABWIKCHUU 11O OKPYKHOCTHU

27

Pemienue 3aiau o teme
"JIBM>KEHHE 10 OKPY’KHOCTH"

28

Ypok-koHbepeHIus
"Pacmo3HaBanue u
pUOIKEHHOE ONMCAHKE
Pa3IMYHBIX BUJIOB
MEXaHUYECKOTO JBMKEeHUS"

29

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"MexaHN4eCcKOe IBMKEHUE U
CII0CcOOBI €ro onucanus"

30

KonTponbHas padota no teme
"MexanndecKkoe IBIKEHHUE U
CIOCOOBI €ro onucanus"

31

ITepsslit 3ax0H HbroTOHA.
Bexkrop cuitbl

32

Bropoti 3akon HeroToHa.




PaBHOelicTBYIOIIAS crta

33

Tperuii 3akoH HproTOHA.
Cynepno3uuus cui

34

Cuna ynpyroctu. 3akoH ['yka

35

Pemrenue 3agad mo reme
"Cuna ynpyroctu"

36

JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH
CUJIBl YIIPYTOCTH,
BO3HUKAIOILIEH B IPYKUHE, OT
CTereHu nedopmaryu
pYy>KUHBI"

37

Cuna tpenus. Koapduunent
TPEeHUs

38

JlaGopaTopHnast pabota
"Onpenenenne
Kod(puImeHTa TpeHus
CKOJIbKeHUs"

39

JlaGopaTtopHnast pabota
"HccneqoBanue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO
naBieHus"

40

JBr>keHue Tel 1mo
OKPY’KHOCTH IIOJ1 IEHCTBUEM
HECKOJIbKHX CUJI

41

3axoH bepnynau u
MOTbEMHAS CUJIa KpbLIa




42

VYpok-koHpepeHus
"CoBpeMEHHBIE JIETATEIIbHbIE
anmaparsl, cyJa Ha
MOJIBOJIHBIX KPBLIBSX,
AQHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIIAX. [[BrKeHME
1oe3/1a Ha MarHUTHOM
nojayuike"

43

Cuta TSDKECTH | 3aKOH
BCCMUPHOI'O TATOTCHUSA

44

JIBrKeHne Tea BOKPYT
IPaBUTALIMOHHOIO LIEHTPA.
ITepBas kocMuueckas
CKOPOCTh

45

HesecomocTs n neperpysku

46

PaBHOBECHE MaTepraIbHOM
TOUYKH. AOGCOTIOTHO TBEPAOE
TEJI0

47

MowmenT cuibl. [IpaBuio
MOMEHTOB

48

Ypok-uccienoBaHue
"OmnpeneneHue NeHTpa
TSHKECTH Pa3IMYHbIX Ten"

49

Nmnynsc Tena. U3menenue
UMITyJIbCca. IMIyJIbC CHIIBI.
VYipyroe u Heynpyroe
B3aUMOJICHCTBUE

50

3aKOHEI U3MCHEHHS U




COXpPAaHCHUA UMITYJIbCa

51

PeakTtuBHOE ABHKEHUE

52

Pemenue 3agad mo reme
"3aKOH COXpaHECHUS
uMIyJibca. PeakTuBHOE
nBmxenue"

53

Mexanunyeckas pabota u
MOIITHOCTH

54

PaboTa cuiibl TSXKECTH, CHITBI
YIPYTOCTH U CHJIbI TPEHUS

55

JlaGopaTopHnas pabota
"Onpenenenue pabOTHI CHIIbI
TPEHUs TP PAaBHOMEPHOM
JBUKEHUHU TeJa Mo
TOPU30HTAIIBHOU
nosepxHocTu"

56

CBs13b dHEpruM U paboThI

57

JlaGopaTtopHnast pabota
"Onpenenenne pabOThl CUITBI
YIPYTOCTH MPH MTOIBEME
rpy3a ¢ UCIOIb30BAaHHEM
HETOJIBUKHOTO U
MOJIBUYKHOTO OJIOKOB"

58

[TorenmansHas 3HEprust

59

Kuneruueckas sueprusi.
TeopeMa 0 KHHETUYECKOM
SHEPTUu

60

3aKOH U3MEHEHUS U




COXPAHEHU MEXaHUYECKOU
SHEpPruu

61

Pemenue 3amad mo Teme
"3aKOHBI U3MEHEHUS U
COXPAHEHU MEXaHUYECKOU
sHeprun"

62

[ToaroroBka Kk KOHTPOJIBHOU
paborte 1o Teme
"BzaumonaeiicTBUe TEII.
3aKoHbI coxpaHeHus"

63

KonTponbHas pabota mo Teme
"B3auMoaeHCcTBHUE TEI.
3aKoHbI coXpaHeHus"

64

KosebarensHOE IBIKEHHE.
OCHOBHBIE XapaKTEPUCTUKH
KoJIe0aHU: Iepro/, 4acToTa,
aMILTUTYIa

65

MaremaTudeckuii U
MPY>KUHHBINA MasTHUKH.
JlaGopaTopHnas pabota
"HccnenoBaHue 3aBUCHMOCTH
nepuoja kojaebaHuil rpy3a Ha
HUTH OT JJIWHBI HUTH"

0.5

66

JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH
nepuoaa KoaebaHui

NPy XKUHHOTO MasiTHUKA OT
Mmaccsl rpysa”

67

["apmonnueckue KoneGaHus




68

JlaGopaTtopHnast pabota
"N3mepeHue ycKkopeHus
cBOOOIHOTO ITafeHus"

69

3aryxarolye KojaeoaHus.
BoinyxneHHble Kos1e0aHus.
Pe3onanc

70

[IpeBpaienue sHepruu npu
KOJIe0ATEIBbHOM JIBUKEHUU

71

Ypok-uccienoBanue
"IIpoBepka HE3aBUCUMOCTH
nepuoja kojaebaHuit rpysa,
MO/IBEIIEHHOTO K JIEHTE, OT
Maccsl rpysa”

72

MexaHnyeckue BOJIHEL:
MIPOJIOJIBHBIC U TIOTIEPEYHBIE

73

CBolicTBa MEXaHUYECKUX
BOJIH. J[JIMHA BOJIHBI U
CKOPOCTB €€
pacrpocTpaHeHUs

74

Ypok-uccnenoBaHue
"HaGmroncHne
uHTepdepeHn 1
nudpakIy BOJIH Ha
MOBEPXHOCTH BOJIbI"

75

VYpoxk-koHpepeHuus
"MexaHHM4eCKUEe BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHEI"




76

3Byk. Pacnipoctpanenue u
OTpaKeHHE 3BYyKa

77

Pemenue 3agay mo reme
"3ByK"

78

VYpok-uccaenoBanue
"DKCcrnepUMEHTaIBHOE
OIpeEeNICHUE TPaHUL] YaCTOTHI
CJIBIIIUMBIX 3BYKOBBIX
KoseOaHuit"

79

I'pOMKOCTb 3ByKa U BBICOTA
TOHA. AKYCTHUYECKHIl
pE30HaHC.

80

Ypok-uccienoBaHue
"HaOmronenue u 00bsICHEHNE
aKyCTHYECKOro pe3oHaHca"

81

Wudpa3Byk u yapTpa3BykK.
Kondepenuus
"Hcnosb30BaHuE yIbTpa3ByKa
B COBPEMEHHBIX
TEXHOJIOTUSX"

82

DIIEKTPOMArHUTHOE TOJIE U
OJICKTPOMArdMuTHBIC BOJIHBI

&3

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

84

VYpok-koudepennus "[kara
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonbp3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUIsI




COTOBOM CBSI3H.
Pammomoxarnmsa. Kocmuaeckast
CBSI3b "

85

Pemenne 3amau Ha
ONPEAEIIEHUE YaCTOThI U
JJINHbBI SHCKTpOMaFHHTHOfI
BOJIHEI

86

DneKTpOMarHuTHas pupoa
cBeta. CKOpOCTh CBETA

87

BomHOBEIE cBOliCTBA CBETA:
uHTepdepeHus u qudpaxus

88

JlydeBast Mmozielib cBETA U
TCOMETPHUICCKAA OIITHKA.
HctouHuku cBeTa

89

[IpssMonuHenHoe
pacIpocTpaHeHHE CBETA.
3armenus Connua u JIyHsl

90

3aKOH OTpa)KE€HUs CBETA.
[Linockoe 3epkano

91

[TocTpoenune n3o00pakeHHi,
C(OPMHUPOBAHHBIX 3EPKAJIOM

92

[Ipenomnenne cBeta. 3akoH
npesiomieHus ceera. [lomHoe
OTpa’KE€HHE CBETA.

93

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
yTia mpeJoMIICHHUS OT yriia
naJIeHus CBETOBOTO JTyda Ha




TPaHUIIE «BO3IYX-CTCKIO»"

94

VYpok-uccnenopanue "AHanus

U 00BSICHEHUE ONITUYECKOTO
mupaxa'

95

Ypok-koH(pepeHus
"Mcnons30BaHME TTOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI,
OITHUKOBOJIOKOHHAS CBS3b"

96

JIuH3a, X011 my4eil B TuH3E

97

®opmyIia TOHKOHN JTUH3BI

98

JlaGopaTopHnas pabota
"Onpenenenne HOKyCHOTO
PacCTOSAHUS U ONTUYECKOMN
CHJIBI COOMparoIIeH JTMH3bI"

99

[TomyueHnue n300pa>keHUi ¢
MOMOIIbIO cCOOUparoIIel u
pacCenBarOIICH JIMH3

100

VYpok-koHpepeHIus
"[Ipuniun nercTBus
ONTUYECKUX NTPUOOPOB
(MHMKpOCKOII, TEJIECKOII,
¢oroanmnapar)"

101

I'ma3 kak ontuyeckas
cucrtema. bim3opykocTs u
JTAIbHO30PKOCTh

102

Paznoxenne 6enoro cBeTa B
cnektp. OneiTl HptoTOHA.




CrnosxeHue CeKTpaabHbIX
uBeToB. Jlucniepcust cBera

103

YPOK-IIPaKTUKYM
"HaOmoienue u 0ObsICHEHNE
OTIBITOB I10 PA3JIOKECHUIO
0eIoro cBeTa B CIEKTP.
[Tomyuenue Genoro 1Bera npu
CJI0KECHUH 1IBETOB"

104

OmnsiThl Pesepdopna u
IUIaHeTapHast MOJENb aToMa

105

[Tocrynater bopa. Mozaens
aroma bopa. Mcnyckanue u
IOTJIOILIEHUE CBETa ATOMOM.

106

KBauTel. JInneiuaTesie
CIIEKTPBI

107

YPpOK-IIpaKTUKYM
"HaOmroneHue CIUIOIIHEIX U
JIMHENYaThIX CIEKTPOB
W3JIYYCHHS U UCITyCKaHUs"

108

PagnoakTuBHOCTE. Anbda-,
OeTa- ¥ raMMa-U3IydeHUsI

109

CtpoeHue aTOMHOTO siIpa.
Hyxkiionnas Moaesb aTOMHOTO
snpa

110

PagnoakTuBHBIE
npeBpaiieHus. M3oTomsl

111

[Tepron nonypacnana

112

Ypok-koHpepeHIus




"JleficTBUE paAMOAKTUBHBIX
W3JIyYEHHUI Ha )KUBbIE
OpraHu3Mbl. 3aluTa OT
PaIMOaKTUBHOTO U3Ty4eHUs"

113

Snepubie peakuuu. 3aKOHBI
COXpaHEHUS 3apsII0BOTO U
MacCOBOI'0 YHCET

114

OHeprust CBA3M aTOMHBIX
anep. CBsi3b Macchl U SJHEPTUU

115

Pemenue 3amau o teme
"SI nepHble peakuuu. DHEPTUs
cBsA3H"

116

Peakimu cunTesa u neneHus
snep. IcTouHuKM SHEpTrun
CouHiia 1 3831

117

VYpok-koupepenuus "Anepuas
SHEPTETHUKA. JKOJIOTUUECKHE
poOJIEMBI SIIEPHON
SHEPTreTHKNu"

118

[ToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "Konebanus u
BOJIHEL. CBETOBEIE U
KBaHTOBBIE SIBICHUA"

119

KonTponbHas pabota mo Teme
"KoaebaHua ¥ BOJIHEL
CBeTOBBIE M KBAHTOBEIE
sBJIeHHs"

120

Pemenue paCYCTHBIX 110 TEMC




"MexaHn4eckoe IBxeHume"

121

Pemenne pacueTHbIX U
KAa4eCTBEHHEBIX 33144 I10 TEME
"Bzaumoneicraue teia"

122

Pemienue pacueTHbIX U
Ka4eCTBEHHBIX 33]a4 M0 TeMe
"3aKOHBI COXpaHEHUS YHEPTUH
U UMITyJbca"

123

JlaGopaTopHbie pabOTHI 1O
TeMe "MexaHUUecKoe
nBmkeHue"

124

JlaGopaTopHbie pabOTHI 1O
TeMme "B3anmoneiictBue Ten"

125

JlaGopaTopHbie pabOTHI 11O
teme "l[IpocThie MexaHU3MbI"

126

Perienne pacueTHBIX
KAaYeCTBEHHBIX 3a/1a4 10 TEME
"TemnoBsie nporecch”

127

Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3a]1a4 [0 TEME
"BnaxxnocTs"

128

Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TeryoBsix aBurarenci'

129

Pewienne pacyeTHbIX U
KauyeCTBEHHBIX 3aJ1a4 10 TEME
"3aKOHEBI IIOCTOSIHHOTO TOKA"

130

Pemenue paCUYCTHBIX U




Ka4€CTBCHHBIX 3a1a4 110 TEME
"KII/I anexTpoycTaHOBOK"

JlaGopaTopHbie pabOTHI IO

131 TeMe "3aKOHBI IOCTOSHHOTO 1
TOKa"

132 JlabopatopHblie pabOTHI 11O 1
teMe "CBeToBBIC ABJICHUS"
PaboTta ¢ TekcTaMu 110 TeMe

133 "3aKOHBI COXpaHEHUS B 1
MexaHuke"

134 Pabota ¢ TekcTamMu 110 TeMe |
"Koiebanusa u BOJHBI"

135 PaGora ¢ TekcTamu 1o Teme |
"CBeTOBBIE sIBJICHUS"
PabGoTa ¢ TekcTaMu Mo TEME

136 "KBanTOoBas u snepHas 1
buzuka"

OBIIEE KOJIMYECTBO YACOB 136 245

[10 [TIPOT'PAMME







INPOBEPAEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

7 KIIACC

Koxa
NnpoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh U3YYCHHBIC ITOHATUA

1.2

pasiinydaTth ABJIICHHA 110 OIMMCAHUIO HMX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (I)I/ISI/IIICCKOG SABJICHHUC

1.3

pacno3HaBaThb  NPOSIBICHME  W3YYEHHBIX  (U3WYECKUX  SBJICHUH B
OKpYy’arolleM MHpe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOAE, MPHU
3TOM TEPEeBOAUTH MPAKTUYECKYI0 3aJady B y4eOHYyI0, BBIACIATH
CYILLIECTBEHHbIE CBOICTBA (MPU3HAKN) (PUBNUECKUX SABICHUN

1.4

OTMCHIBATh M3yUEHHBIE CBOWCTBA Tel M (PU3MUYECKHUE SIBICHUS, UCIOJB3YS
(u3nvecKre BeIMYUHBI, TIPU ONMMCAHUU MTPABUIBLHO TPAKTOBATH (PU3MUECKHIA
CMBICIT UCIIOJIb3YEMBIX BEIMYWH, UX 0003HAUEHUS U €AUHMIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYHMHAMH, CTPOUTh TpaduKH H3YyYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUYUH

1.5

XapakTEepU30BaTh CBOWCTBA TeJl, (U3UYECKUE SIBICHUS H TPOIECCHI,
WCTIONB3Ysl  W3Y4YCHHBIE 3aKOHBI, TIPH OTOM JIaBaTh  CIIOBECHYIO
(hopMyIHPOBKY 3aKOHA U 3aMKUCHIBATh €70 MaTEMaTHUYECKOE BhIpaXKEHHE

1.6

OOBSICHATH (PU3MYECKHE SIBJICHHUS, MPOIIECCH U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICJICTBEHHBIE CBSA3U, CTPOUTH OOBICHEHHE U3 1 — 2 TOTHYECKHUX
maroB ¢ onopoil Ha 1 — 2 HW3y4YeHHBIX CBOWMCTBAa (DU3MUECKUX SIBICHUM,
(hU3MIECKUX 3aKOHA UITM 3aKOHOMEPHOCTH

1.7

pemiath pacy€THele 3ajayd B 1 — 2 JACUCTBUS, HMCHOJB3YS 3aKOHBI M
(dhopMyIibl, cBs3bIBarONIMe (PU3MYECKHE BEIUYHMHBI: HA OCHOBE aHaJM3a
YCJIOBUA 3ala4yd 3allMCbIBATh KPATKOC YCJIOBHUC, ITOACTABJIATH (1)I/I3I/I‘I€CKI/IC
BCIIMYNHBI B q)OpMy.TIBI U MPOBOAWUTH paC'-IéTBI, HaxXOJUThb CIIPaBOYHBIC
JIaHHbIe, HEOOXOIMMBIC JIJISl PEIICHHs 3ajad, OIECHUBATH PEATUCTHIYHOCTh
TIOJTYYCHHOM (PU3MYECKON BEIINIHHEI

1.8

pacno3HaBaTb IpPOOJIEMBI, KOTOpPbIE MOXHO pELIMTh HpU [OMOILU
(u3MYECKUX METOJIOB, B ONKCAHUU HCCIIEIOBAaHUS BBLACIATH MPOBEPIEMOE
IpenoiokeHre (TUIOTe3y), pa3iuyaTh U UHTEPIPETUPOBATH MOITYUYEHHbIN
pe3ynbTar, HaXOAWUTh OIIMOKM B XOJE ONBITA, JAelaTh BBIBOABI IO €ro




pe3ynbTaraMm

1.9

HPOBOJUTH OMBITHI IO HAOIIOICHUIO (PU3UUCCKUX SIBJICHUH WU (PU3UUCSCKUX
CBOWCTB Tel: (OPMYJIHPOBATH IMPOBEPSICMBIC MPEANOJIOKEHHUS, COOMPATh
YCTaHOBKY M3 TPEJIOKEHHOTO 00OpYIOBaHHUs, 3allUCHIBATh XOJ OIbITA U
(hopMyTHpPOBaTH BHIBOIBI

1.10

BBIMOJHATh MpPSAMBIE HM3MEPEHMs] C MHCIONb30BAHMEM AHAJIOTOBBIX U
UQPPOBBIX MPUOOPOB, 3aMMUCHIBaTh IOKa3aHUs MNPHUOOPOB C Y4ETOM
3aJJaHHOI a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJIUTh WCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DM3UYECKON BEIMYHUHBI OT
JIPYrol ¢ HCIOJB30BAaHMEM TNPSIMBIX HW3MEPECHHH, YyYacTBOBaTh B
IUTAHUPOBAHUM Y4€OHOTO MCCIEA0BaHNUs, COOMPATh YCTAHOBKY U BBHITIOTHATH
U3MEpEeHUs, Cilenys TNPEeAIOKCHHOMY IUTaHy, (PUKCUPOBATH pPe3yibTaThl
MOJyYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIHYHUH B BUAC MPEATOKEHHBIX
TaOJIUI] ¥ TPAPUKOB, I€TaTh BEIBOIBI IO PE3yJIbTaTaM HCCIIETOBAHUS

1.12

IPOBOJUTh KOCBEHHbIE HM3MEpEHUs (PU3MUECKUX BEJIMYMH, CIEIys
NpPEeJIOKEHHOM HMHCTPYKLUMHU: TIpU BBINOJHEHUH W3MEPEHUuH cobuparthb
JKCIIEPUMEHTAIBHYI0 YCTAaHOBKY W  BBIUMCIATH 3HAUEHUE HCKOMOU
BEJIMYMHBI

1.13

coOJro1aTh TpaBMJIa TEXHUKH O€30MAaCHOCTH MpHU paboTe ¢ JadopaTOPHBIM
obopytoBaHUEM

1.14

yKa3blBaTh MPUHLMIIBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh  NPUHLMIBI  JEHCTBUS  W3Y4YEHHbIX HOpUOOpOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO WX OMNKMCAHUS, HCIIONB3Ys 3HAHHS O
CBOMCTBaxX (hU3MUYECKHUX SIBICHUH W HEOOXOIUMBbIC (DU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJIUTH MPUMEPHI (HAXOIUTHh HH(POPMAIIHIO O TIPUMEPaX ) MPAKTUIECKOTO
HUCIIOJIB30BAHU (1)I/I3I/I‘I€CKI/IX 3HaHUHd B HOBCCHHCBHOﬁ JKU3HU  IJIA
obecrieueHuss  0€30MACHOCTH MpuU  OOpalieHuu ¢  npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 37J0POBbsI U COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPYXKAIOIIEH cpelie

1.16

OCYIICCTBIISATh OTOOP HCTOYHWUKOB HHQPOpMAIMKM B ceTH VIHTEpHET B
COOTBETCTBUU C 3aJaHHBIM MOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIINUXCS
3HAHUH W TyTEM CpPaBHEGHHSI PA3IMYHBIX HCTOYHHUKOB  BBIICIATH
uH(OpMaIUIOo, KOTOpas SBISETCS MPOTHBOPCUYMBOMUIN MOXKET OBITh
HEJIOCTOBEPHOMU

1.17

UCTIONIb30BaTh TPH BBIOJHEHUH YYEOHBIX 3aJaHUl HAYYHOIIOMYJISIPHYIO
auTepaTypy (U3NYECKOTO COJEp)KaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYPCh
cetu HMHTepHer, Bnagerb NpUEMAMU  KOHCIEKTHPOBAaHHUS  TEKCTA,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3aBaTh COOCTBEHHbIE KpaTKHWE MHCbMEHHBIE M YCTHBIE COOOIIEHMS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(OpMaIUK (PU3NYECKOTO COAEP)KaHUS, B TOM
qyciae MyOInYHO JeslaTh KpaTKUe COOOLIEHUs O pe3yJbTaTax MPOEKTOB WU




yqe6me I/ICCJ'IG)IOBaHI/II\/II, HpI/I 3TOM TpaMOTHO HCIIOJIB30BaAThH I/I3y‘-IeHHI)II\/'I
NOHATUMHBIN anmapaT Kypca (U3MKH, CONPOBOXKAATH BBICTYIICHUE
Mpe3eHTalnei

1.19

IOpU BBIIOJIHEHUM Y4YE€OHBIX NPOEKTOB U HCCIEIOBAaHUI paclpeneisaTh
00s13aHHOCTH B TIpyNIE€ B COOTBETCTBUM C IIOCTAaBJICHHBIMHU 3aJayaMy,
CIEIWTHh 3a BBINOJIHEHUEM IUIAHA JEUCTBHM, AaJCKBATHO OLICHUBATh
COOCTBEHHBIH  BKJIaJ B  JEATCIBHOCTb  TPYIIbl,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCICTBHUE, YUUThIBAsi MHEHHE OKPYKaIOLINX

8 KUIACC

Koxa
NnpoBepsieMor
0 pe3yJbTara

HpOBepﬂeMble npeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O ()61[[61"0 06pa303amm

1.1

HCIIOJB30BAaTh ITIOHATUA

1.2

pasiinyaTth ABJIICHHSA 110 OIMMCAHUIO HMX XaAPaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)H3I/IIICCKOG SABJICHUC

1.3

pacno3HaBaTb  NpOSIBICHME  W3YYEHHBIX  (U3NYECKUX  SBJICHUH B
OKpY’KaloIleM MHUpPE, B TOM 4YHclie (U3UYECKUe SBICHUS B MPHUPOJE, MPH
9TOM TNEPEeBOAUTH MPAKTUYECKYI0 3aJady B y4eOHYyI0, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (DU3UUECKUX SIBJICHUI

1.4

OTMCHIBATh U3yUCHHBIC CBOMCTBA Tel M (PU3MUYECKHUE SIBICHUS, UCIOJIB3YS
¢u3nvecKre BeIMYUHBI, IIPU OMMMCAHUN MTPABUIIBHO TPAKTOBATh (PU3MUECKHI
CMBICIT MCIIOJIb3YEMbIX BEJIUYMH, OOO3HAUYEHUS U €IUHUIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTh TIpaUKH H3yYEHHBIX
3aBUCUMOCTEH (pU3MUECKUX BEINYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYSCKUE SBICHHUS W TPOIECCHI,
WCIONB3ysl  W3YYEHHBIE 3aKOHBI, TMPHU OTOM J1aBaTh  CIIOBECHYIO
(hopMyITHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MaTEMAaTHUUECKOE BHIPAKCHUE

1.6

OOBSICHATH (PU3UYECKUE TPOLECCHl M CBOMCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallMi NPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH
NPUYHHHO-CIIEJICTBEHHBIC CBSI3H, CTPOUTH O0BsICHEHUE U3 | — 2 TOTHYECKUX
1IaroB ¢ Momoupl0 1 — 2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SBIICHUH,
(hu3MYecKUX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pewmath pacy€THble 3ajayd B 2 — 3 JACUCTBUS, HMCHOJB3YS 3aKOHBI M
(dbopMyIbl, cBs3bIBarONKe (pU3MYECKHE BEIUYHMHBI: HA OCHOBE aHau3a
YCJIOBUA 3ada4dud 3alMCbIBaTb KPATKOC YCJIOBHUC, BBIABIATL HCIOCTATOK
JaHHBIX JJI  pelleHus 3aJayd, BbIOMPATh 3aKOHBI U (POPMYJIBL,
HEoOXonuMbIe ISl €€ pEelICHHs, NPOBOAWTH pPACYEThl W CpPAaBHUBATH
NOJTYYCHHOE 3HaYCHUE (PU3UUECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMU




1.8

pacno3HaBaThb MpPOOJIEMBbI, KOTOpPbIE MOXHO pEHIMTh HpU [OMOILU
(u3MYeCKUX METOJIOB, HCIOJIb3Yysl OIMCAaHUE WCCIIEIOBaHUs, BbIIEIATh
IIPOBEPAEMOE  INPEANOJIOKEHUE, OLEHHUBATh IPABWIBHOCTH  IOPAAKA
IIPOBEICHMS UCCIIEIOBAHNUs, JENAaTh BBIBOIbI

1.9

IPOBOJUTH ONBITHI 10 HAOIIOACHUIO (PU3UUECKUX SIBICHUH MM (PU3UIECKUX
CBOMCTB Ten: (hOpMyIHpOBaTh IPOBEPSEMBbIE MPEAIOIOXKEHUS, COOUpaTh
YCTAHOBKY M3 IPEIJIOKEHHOIO O0OPYAOBaHMs, ONUCBHIBATH XOJ OINbITa U
(opMyIMpPOBATH BBIBOBI

1.10

BBITIOJIHATH HpSIMBIe I/I3MepeHI/I$I C HUCIIOJB30BAHUECM AHAJIOTOBBIX HpI/IGOpOB
U JTaTYNKOB (PU3NYECKUX BEIIMYMH, CPABHUBATH PE3YJbTAThl U3MEPEHUH C
y4ETOM 3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH

HPOBOJUTH HCCIIEOBAaHHE 3aBUCUMOCTH OJHOU (PU3UUECKON BEIMYMHBI OT
IpPYroi €  HCHOJIB30BAHUEM  IPSAMBIX  HU3MEPEHMM:  IUIAHUPOBATH
UCCIIeIOBaHNe, COOMpPATh YCTAHOBKY M BBINIOJHATH HM3MEPEHHS, CIEIys
NpPeVIOKEHHOMY  IUIaHy,  (UKCHUPOBATh  pPE3yNbTaThl  MOJYYCHHOM
3aBUCHUMOCTH B BHJ€ TaOIUI U rpaUKOB, J€aTh BBIBOJBI [0 pe3ysbTaTaM
UCCIIEI0BAHNS

1.12

NPOBOJUTH KOCBEHHBbIE H3MEpPEHUs (U3UYECKUX BEIUYMH: IUIAHUPOBAThH
U3MEpEHUs,,  coOupaTb  HIKCHEPUMEHTAJbHYIO  YCTAHOBKY,  ClEIys
IpEI0KEHHON UHCTPYKLMH, U BBIYUCIISATH 3HAUEHUE BETUYUHBI

1.13

cOOJIOIaTh TpaBWJIa TEXHUKU OE30MacHOCTH TpU paboTe ¢ JabopaTOpHBIM
o0opyaoBaHuEM

1.14

XapaKTepu30BaTh  MPUHIMIIBI  JEHCTBUS  W3Y4YEHHbIX HOpUOOpOB U
TEXHUYECKUX YCTPOMHCTB C OMOPON Ha WX OMUCAHMS, UCIOJNB3YS 3HAHUS O
cBOMicTBax  (pU3MYECKHX  SABJIEHUH W  HeoOXonuMble  (PU3NUYECKUE
3aKOHOMEPHOCTHU

1.15

pacrio3HaBaTb IPOCTbIC TEXHHUYCCKUC yCTpOfICTBa U H3MCPUTCIIBHBIC
HpI/I60pBI Imo cCxeMaM MU CXCMAaTHUYHBIM pPHUCYHKaM, COCTaBJISATb CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IoCIe10BAaTCIIbHBIM u napaaiiciibHbIM
COCAMHCHUECM JJICMCHTOB, pa3jindyasl YCJIOBHBIC 0003HAYEHHS DJIEMEHTOB
QJICKTPHUICCKUX Lemnemn

1.16

IPUBOJUTH MPUMEPHI (HAXOAUTH UHPOPMAIIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIONB30BaHUSl (DU3MUECKUX 3HAHUW B TOBCEJHEBHOM JKHU3HM  JUIS
obecrieueHuss  0€30MAaCHOCTH mTpU  OOpalieHuu ¢ npubopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHsI 3J0POBbsI M COOJIIOJICHUSI HOPM
9KOJIOTUYECKOTO MMOBEICHUS B OKpYXKarolleil cpene

1.17

OCYIIECTBIISATh TMOWUCK HWHGOpMAIuu (HU3UIECKOTO COACP)KAaHUS B CETH
NHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAaHUM M MYyTEM CpaBHEHUS
JIOTIONTHUTEIBHBIX MCTOYHUKOB BBIACIATH MHPOPMAIINIO, KOTOpas SBIISETCS
MPOTUBOPEUMBOM UM MOXKET OBITh HEJOCTOBEPHOI

1.18

UCTIONIB30BaTh TPH BBITIOJHEHUH YYEOHBIX 3aJaHWil HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3NYECKOTO COJEp)KaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpChl




CceTn I/IHTepHeT; BJIAICTH HpI/IéMaMI/I KOHCIICKTUPOBAHHUA TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOUW CHCTEMBI B JIPYTYIO

1.19

Co3/MaBaTh COOCTBEHHBIE NHCHMEHHBIE M KpPaTKHE YCTHBIE COOOIIEHUS,
0000mas wHPOPMAIMI0O W3 HECKOIBKUX HWCTOYHUKOB (U3HUYECKOTO
COJIEpXKaHUsI, B TOM YHUCJIE MyOJUYHO MPEACTABISTh PE3YIbTAThl MPOSKTHON
WM MCCIIEIOBATEIBCKON JEATEIHLHOCTH, MPU ITOM IPAMOTHO HCIIOJIb30BATh
W3YUYEHHBI TOHATUHHBIMA ammapar Kypca (U3UKH, COIPOBOXKIATH
BBICTYIUICHHE MTpe3eHTaIHeH

1.20

OpU  BBHIMOJIHEHUH Y4YEOHBIX TPOCKTOB W HCCIEIOBAHUN (UINIECKUX
NPOIIECCOB paclpeneisaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHU C
MOCTaBJICHHBIMU 3a/ladyaMH, CJIEAUTH 3a BBINOJHEHHWEM IUIaHA JEHCTBUH U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OICHUBaTh COOCTBEHHBIM BKJIaa B
JeATEIbHOCTh T'PYIIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aMMOJECHCTBUE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI

9 KUIIACC

Kox
npoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCITIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pas3nuyaTh SBJICHUS MO OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JTAHHOE (PU3UUECKOE SIBJICHUE

1.3

pacrmo3HaBaTh  MPOSIBICHUE  W3YYCHHBIX  (PU3UYECKUX  SBICHUH B
OKpYXKarolleM MHpe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOAE, MPHU
9TOM TIEPEBOJUTH MPAKTUYECKYI0 3amady B y4eOHYyIO, BBIACIATH
CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUN

1.4

OIUCHIBATh U3yUEHHbIE CBOMCTBA Tel U (PU3MUECKHUE SIBICHUS, UCHOIb3YS
¢u3nyeckue BeIMYUHBI, IPU ONMMCAHUU MIPABUIBHO TPAKTOBATh (PU3MUECKUIA
CMBICJI HCIIOJIb3YEMBIX BEIMYUH, O0O3HAYEHHS M EAMHUIBI (U3UUYECKUX
BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAaHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpauKu HU3yUYEeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHUH

1.5

XapaKTepu30BaTh CBOWCTBAa Tel, (U3NYECKUE SBICHHS U MPOLECCHI,
UCIIONIb3Ysl ~ M3YyYEHHbIE 3aKOHBI, TMPU OTOM JIaBaTb  CIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aMMUCHIBATh €70 MATEMATUIECKOE BBIPAKCHHE

1.6

OOBSCHATH (U3WYECKHE TPOIlecCChl M CBOWCTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluil MpPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JTIOTHYECKUX
[IaroB C MOMOIIBI0 2 — 3 W3yYeHHBIX CBOWCTBA (DPU3MUECKHX SIBICHUH,




(1)I/ISI/IT-IGCKI/IX 3aKOHA UJIK 3aKOHOMEPHOCTHU

1.7

pemate pacu€THble 3a7aud (omMparolyecss Ha cuctemy u3z 2 — 3
YpaBHEHMIA), UCIIONB3YSl 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOLINE (U3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUs 3a7a4yd 3aluChlBaTh KpaTKoe
yCIIOBHE, BBISABIISITH HEIOCTAIONIME WM W30BITOYHBIC JAaHHBIC, BHIOMPATH
3aKOHBI M (OPMYJIbl, HEOOXOJUMBIE Ul PEIICHUs, IPOBOAUTH PAcuéThl U
OLIEHUBATh PEATTMCTUYHOCTD [IOJYYEHHOTO 3HAUCHHS (PU3NYECKON BEIMUHUHBI

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO pEIIUTh NpPU  [OMOIIU
(U3NYECKUX METOAOB, HCHONb3Yys OINHCAHUE WCCICAOBAHMS, BBIICTATH
IIPOBEPSEMOE  INPEANOJIOKEHUE, OLEHHUBATh IMPABWIBHOCTH  IOPSAAKA
IPOBEJCHUS  HCCIENOBaHUA, JelaTh  BBIBOJBI, HHTEPHPETHPOBATH
pe3yJIbTaThl HAOIIOJEHUN U OIIBITOB

1.9

HPOBOJIUTH ONBITHI [0 HAOIIOJCHUIO (PU3UUECKUX SIBICHUH HIN (PU3UIECKUX
CBOWCTB TeJ: CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY U3 H30BITOYHOTO
HaOopa 00OpyIOBaHMs, OIUCHIBATH XOJ OIbITA W €ro pe3yJbTaThl,
(dhopmynupoBaTh BEIBOIBI

1.10

OPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHUH, onpenenss
cpelHee 3HAueHHE U3MepseMoil BelMMYMHBI ((OKYCHOE paccTOsSHHE
coOuparomeld  JIMH3bI), OOOCHOBBIBATH BBIOOpP crocoba H3MEpEeHHS
(m3mepuTenprHOTO TIPHbOOPA)

OPOBOJUTH  HCCIIEAOBAHME 3aBUCUMOCTEH  (PU3MYECKMX BEJIMYMH C
UCTIOJIb30BaHUEM MPSMBIX  M3MEPEHM: IUIAHUPOBATh  HCCJIEIOBAHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  yCTAHOBKY, (UKCHUPOBATh  Pe3yJIbTATHI
NOJYYCHHOW 3aBHCUMOCTH (PH3MUECKUMX BEJIMYMH B BHIEC TaOIUIH
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YIbTaTaM HCCIIEOBAHUS

1.12

HOPOBOJUTH KOCBEHHbIE HW3MEpPEHUs (U3UUYECKUX BEJIUYMH: IUIAHUPOBATh
U3MEpPEHUs,, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHSATH
U3MEpPEHHUs], CIeAys IPEeUIOKEHHON HWHCTPYKLMM, BBIYUCIIATh 3HAYCHUE
BEJIMYMHBI U AHAJIU3UPOBATH IIOJIYUYEHHBIE PE3YNbTAThl C YUYETOM 3aJaHHOU
MOTPELIHOCTH U3MEPEHUIN

1.13

coOJIroIaTh MpaBWIa TEXHUKU OE30MacHOCTH TpU pabore ¢ JabopaTOpHBIM
o0opyaoBaHuEM

1.14

paznuyaTth OCHOBHBIE TMPU3HAKM M3YYEHHBIX (PU3UYECKUX MOJeIeH:
MaTepuabHas TOUKa, a0COMIOTHO TBEPOE TENIO, TOUCUHBIH HCTOYHUK CBETA,
Jqy4, TOHKas JIMH3a, IUTAHETapHas MOJENb aroMa, HYKJIOHHas MOJEIb
aTOMHOTO siApa

1.15

XapaKTepu30BaTh  MPHUHIMIBI  JEHCTBUS  W3Y4YEHHBIX HOpuUOOpOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HAa MX ONHUCAHMS, UCIOJB3YS 3HAHUA O
cBOWcTBaX  (U3MYECKMX  SBIEHUH M HeoOXoaumble  (uznueckue
3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMBl MU CXEMAaTUYHbIC PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOIMUECKUX MPOLIECCOB MpU




PEICHUHU y‘~IG6HO-HpaKTI/I‘~IeCKI/IX 3aja4, OIITUYECKHE CXEMBI JJIA
MOCTPOEHHUS N300paKeHH B IMJIOCKOM 3epKajie U coOuparouiei JuH3e

1.17

MPUBOAUTH PUMEPHI (HAXOIUTh UH(OPMALIHIO O IPUMEpax) MPAKTUIECKOTO
HCIIOJIb30BaHUA (1)H31/I‘-I€CKI/IX 3HAaHUH B HOBCCHHGBHOﬁ KU3HHU I
oOecrieueHus  Oe30macHOCTM TpU  OOpalleHuH ¢ [npudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 37I0POBbSI U COOIIOJICHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYXKAIOIIel cpesie

1.18

OCYILECTBIIATh TOUCK HH(POpPMALUN (PHU3HUECKOTO COJEPKAHUSI B CETH
WuTepHer, caMocTosITeNbHO (HOPMYTUPYS] MOUCKOBBIA 3ampoc, HaXOAUTh
IYTH OIpENEeNIeHUs] JOCTOBEPHOCTH IOJIyYeHHONH WH(POpPMAlUK HAa OCHOBE
VMMEIOIINXCS 3HAHUU U TOITOJIHUTENIBHBIX HICTOYHUKOB

1.19

UCIIONB30BaTh TPU BHINOTHEHUH YYeOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3MYECKOTO COJAEPIKAaHUS, CIIPABOYHBIC MaTepUaibl, PECYPCHI
CCTU I/IHTepHeT; BJIaACThb HpHéMaMI/I KOHCIICKTUPOBAaHUA TCKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uHPOpMAIIMU M3 HECKOJIBKMX HWCTOYHUKOB (DU3MUYECKOTO COJEpIKAHUS,
nyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOSKTHON WM UCCIIEOBATEIHCKON
JEATEIIbHOCTH, IPU 3TOM I'PaMOTHO HCMOJIb30BATh U3yYEHHBIN MOHATUHHBINA
anmapar W3y4aeMoro pasjena (U3UKH W COMPOBOXKIATH BBICTYIUICHUE
MPE3CHTAINEH ¢ YIETOM OCOOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IpU BBIMOJTHEHUH YYEOHBIX TPOEKTOB U HCCIENOBAaHUN (HU3MUECKHUX
MPOIECCOB  PACHpeeNaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMH 3aJ]a4aMU, CJICIUTH 3a BBIMIOJIHEHHEM IUIaHa JCUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B
JeSATEeILHOCTh TPYIIBI, BRICTPAUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kox
Kox

pasueJ ITpoBepsiemble 3JIeMEHTbI COIePsKAHUS
3JIeMEeHTA

a

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MUPA

dusnka — Hayka o mpupoze. SIBieHus npuponsl. Ouznueckue
1.1 SIBJICHUS: MEXaHUYECKUE, TEIUIOBBIE, IIEKTPUYECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBbBIE

Ouznyeckue BeTUMUUHBL. 3MepeHue ¢Gu3nyecKux BeIUUYMH.
1.2 duznyeckue MPUOOPHI. [TorpemHocTh HU3MEpPEHU.
MexayHapoaHasi cucTeMa euHULL

EcrecTBeHHOHAYUYHBIN METO[I MO3HAHUA: HaOII0ACHHE,
MOCTAHOBKA HAYYHOrO BONPOCA, BBIJABMIKEHHE THIOTE3,

: 1.3 JKCIIEPUMEHT  II0 IIPOBEPKE  THIIOTE3, 00bsICHEHHE
Ha0J1rI0/1aeMOT0 SIBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUH ¢ TOMOLIBIO MOJIEIeH
[IpakTuyeckue paboOTHI:
W3mepenue pacCTOSAHUN.
15 W3mepenune 06bEMa XKUAKOCTH U TBEPAOTO Tea.

Ornpezenienre pa3MepoB MaJbIX TEJ.
N3mepenue temiepaTypbl INpU IOMOIIM KUAKOCTHOTO
TEPMOMETpPA U JAaTUYNKA TEMIIEPATYPBI

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNU BEIIECTBA

CrpoeHue BemiecTBa: aToMbl U MOJIEKYJIBI, UX pa3Mephl.

21 OneIThI, JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE BEILIECTBA

29 JIBumkeHue yactull BeuecTBa. CBsA3b CKOPOCTU JBUIKECHUS
' 9acTuIl ¢ TemIreparypoil. bpoynosckoe nsmxenue, quddysus

)3 B3aumozeiicTBue 4acTul] BEIIECTBA: IPUTSIKEHUE U

5 ' OTTaJIKUBaHUE
ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B,

54 KHUJIKOCTEH M TBEPABIX (KPUCTAUIMYECKHUX) Tel. B3auMocBssb

’ MEXJly CBOMCTBAMH BELIECTB B Pa3HBIX arperaTHbIX COCTOSIHMSX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
26 [IpakTuyeckue paboTHI:

Onenka  auaMeTpa  aromMa  MeETOAOM  psanoB (¢




WCIIOb30BaHuEeM poTorpaduii).
OnbITHI 110 HAOJIIOICHUIO TETUIOBOTO PACITUPEHHMSI Ta30B.
OnpIThl O OOHAPYKEHUIO NEHCTBUS CUJI MOJEKYJSIPHOIO
MPUTSDKEHUS

JABMXEHUE U

B3AUMO/JIEMCTBUE TEJI

3.1

Mexanuueckoe [BIKEHUE. PaBHOMEpHOE W HEpaBHOMEpHOE
NIBIKEHUE

3.2

Cxopocte. CpenHsii CKOPOCTh IIpU  HEPABHOMEPHOM
IBYOKEHUH. Pacuér myT u BpeMeHH JBUKEHUS

33

SBnenue uHepuuu. 3aKOH MHEpUMU. B3zauMopelicTBue Ten Kak
IIPUYMHA U3MEHEHUSI CKOPOCTHU JIBM>KEHMS Tell. Macca kak Mepa
WHEPTHOCTH TeJla

34

[InotHocTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJIMYECTBOM
MOJIEKYJ B €IMHUIIE 00hEMA BEIIECTBA

3.5

Cua Kak XapakTepUCTHKA B3aUMOICHCTBHS TN

3.6

Cuna ynpyroctu u 3akoH I'yka. Mi3MepeHue cuiibl ¢ IOMOIIbIO
JUHaMOMeTpa

3.7

SBnenue TAroteHus U cwia TspkecTu. Cuila TSDKECTH Ha
Ipyrux miaHerax. Bec tena. Hesecomocts

3.8

Cuna tpenusi. TpeHue CKONbXEHUS U TpeHue Mmokos. TpeHue B
IIPUPOJE U TEXHUKE

3.9

CnoxkeHue cCwi, HanpaBiICHHBIX [0 OJHOM MPSAMOM.
PaBHOpelicTBYIOIIASA CHIT

3.10

[IpakTuueckue paboOTHI:

Omnpenenenne CKOPOCTH PaBHOMEPHOTO NBUXKEHHS (IIapuKa B
KHUJIKOCTH, MOJIENTU 3JIEKTPUUYECKOTO aBTOMOOMIIS M TaK Jajiee).
Omnpenenenne cpeaHeld CKOPOCTH CKOJNBXKEHUS Opycka WU
HIapuKa MO HAKJIOHHOM IIockocTh. OmnpeseseHne IMIOTHOCTH
TBEpAoOro Ttena. ONbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH
pacTspkeHus (nedopManun) Mpy>KUHbBl OT MPUIOKEHHONW CHIIBI.
OnepIThl, JI€MOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI  TPEHUS
CKOJIbKEHHUSI OT Beca Tejla M XapakTepa CONPUKACAIOIIUXCS
TMOBEPXHOCTEM

3.11

®usnueckue SABICHUA B NPUPOAC: NIPHUMEPHI IBUKEHUA C
pPa3JINYHBIMU CKOPOCTSIMH B JKUBOM M HEXKHWBOW IIPUPOLE,
JEHCTBUE CUJIBI TPEHHUSA B IIPUPOJE U TEXHUKE

3.12

TexHuuyeckue yCcTpoucTBa: JTMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

Jasnenue TBEpnoro Tena. CnocoObl yMEHBIIEHUS U YBEIUUEHUS
JTaBJICHUS

4.2

JlaBienue rasa. 3aBHCHMOCTh JaBIICHHSI raza OT OOBEMa,




TEeMIIepaTypbl

4.3

[Iepenaua naBneHust TBEPABIMU TEIAMHU, KUAKOCTIMU U ra3aMu.
3akoH [lackanga. [TueBMaTrnueckre MaIlIHHbI

44

3aBUCUMOCTH aBIIEHUS JKUJIKOCTH oT TJTyOUHBI.
I'mapocratnueckuii  mapagokc.  CooOmiarontuecss  COCY/IbI.
lMunpaBnnueckre MEXaHU3MbI

4.5

Atmochepa 3emnum u armocdepHoe pAaBieHue. IlpuumHb
CyIIECTBOBaHUS  BO3AyIIHOW  oOomoukm  3emmu.  OmbIT
Toppuvennu. 3aBUCHUMOCTH aTMOC(HEPHOTO  JaBICHUS  OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

Nzmepenne armocdepHoro aasneHus. [IpuGops! aist uamepeHust
aTMOC(EpHOTO JTaBJICHUS

4.7

JleiicTBUE KUAKOCTH M Ta3a Ha IOTPYKEHHOE B HUX TeEJO.
BrlTankusaronias (apxuMeoBa) cuiia. 3akoH Apxumena

4.8

[naBanue ten. Bo3gyxomnnaBanue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJE OT 00BEMa
MOTPYKEHHOW B XKHUAKOCTh 4YacTh Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CHJIBI, IEUCTBYIOIIECH Ha TEJIO, MOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOLIEH CHIIBI,
JCHUCTBYIOLLIEH HA TEJIO B >KUAKOCTH, OT Macchl Tesa. OIbITHI,
JEMOHCTPHUPYIOLIME 3aBUCHUMOCTb  BBITAJIKMBAIOIICH  CHUJIBI,
JeMCTBYIOIEH Ha TEJIO B JKUIKOCTH, OT 00bEMa MOrpyKEHHOM B
KUIKOCTh 4YaCTH Telda U OT IUIOTHOCTH  KUAKOCTH.
KoHctpyupoBanue apeomerpa MM KOHCTPYMPOBAHUE JIOJIKU U
OITpeNIeNIEHUE €€ TPY30ITOABEMHOCTH

4.10

duznyeckue SBICHHUS B npupoaec: BIIMAHUC aTMOC(i)epHOFO
JIaBIICHUS Ha KUBOU OpraHu3M, IIaBaHUC pBI6

4.11

Texaudeckue yCTpoiicTBa: cooO1aronmecs cocybl,
YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKUN MPECC, MAHOMETP,
O6apoMeTp, BBICOTOMED, MOPUTHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, DHEPT'UA

5.1 Mexanunyeckas pabora

5.2 Mexanudeckast MOITHOCTb

53 [IpocThie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs MJIOCKOCTb.
' [IpaBusno paBHOBeCHS pblyara

5.4 [IpuMeHeHne npaBuiia paBHOBECHS phluara K 0JIOKY

55 «3onoToe mpaBwiIoy MexaHUKU. KoapuuueHT mose3Horo
' NeHCTBUS MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE

5.6 [TorenmmanpHast SHEPTUM TeJa, MOJHITOrO HaJl 3eMIEH

5.7 Kunernueckas sHeprus




58 [lTonnass MexaHuWyeckass OdHEPrus. 3aKOH HU3MEHEHHUS W
' COXpaHEHUs MEXaHUYECKON IHEPTUU
[IpakTuyeckue pabOTHI:
Omnpenenenne pabOTHl CWIIBI TPEHUS MPU PABHOMEPHOM
59 NBIDKEHUU  Tela 10 TOPU30HTAIBLHOMN MMOBEPXHOCTH.
' UccnenoBanue ycioBuil paBHoBecusi peruara. M3mepenue KIIJ]
HAKJIOHHOM  IJIOCKOCTH.  V3yueHwe  3akoHa  COXpaHEHHs
MEXaHUYECKON IHEPTUU
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYArd B TEJIC YEIOBEKa
511 TexHuueckue yCTpoucTBa: pblyar, HOJABUAKHBIN U HETIOIBU>KHBII
' OJIOKHM, HAKJIIOHHAS TNIOCKOCTb, TPOCThIE MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
pazae IIpoBepsiemble 3J1eMeHTHI COAeP KAHUS
3JieMeHTa
a
TEITJIOBBIE SIBJIEHM S
OCHOBHBIE TIOJIOKCHHSI MOJICKYJISIPHO-KMHETHYECKOM TEOPHUH
6.1 CTpoeHusl BemiecTBa. Macca u pa3Mepbl MoOJeKyd. OIbITHI,
' MOATBEPKIAIOLINE OCHOBHBIE MOJIOKEHUS
MOJICKYJIIPHOKMHETHUECKON TE€OpUH
62 Mopenu TBEPAOTO, KHUAKOTO W Ta3000pa3HOr0 COCTOSHHMA
' BemecTBa. Kpucramnmaeckue u amopdHsie Teaa
63 OObsicHEHHE CBOWCTB Ta30B, >KUIKOCTEM W TBEPIBIX TEN Ha
’ OCHOBE TOJIOKEHHN MOJIEKYIIPHOKHHETUIECKON TEOPUH
6.4 CmaunBaHuE U KallWUISIPHbBIE SIBJICHUS
6.5 TennoBoe pacHIMpeHne U CKaTue
6 6.6 Temnepatypa. CBs3b TEMIIEPATypbl CO CKOPOCTHIO TEIJIOBOIO
’ JIBUKEHUS YaCTHIL]
6.7 Braytpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPCHHEH
' SHEPTHH: TeIUIONEPe ada U COBEPIICHUE padOThI
6.8 Buasl  Temnomepenauyu:  TEMJIOMPOBOAHOCTh,  KOHBEKIIHS,
U3ITyYCHUE
6.9 KonunuectBo Temnorel. Y aeabHas TEMI0EMKOCTD BEILECTBA
6.10 TennooOMeH W TEIJIOBOE paBHOBECHE. YPaBHEHHE TEIIOBOTO
' Oananca
611 [InaBneHne W OTBEepJEBAHME KPUCTAJUIMYECKUX BEIIECTB.
' VY ienbHas TEmoTa IIaBIeHus
6.12 [TapooOpazoBanne u konaeHcanus. Vcnapenuwe. Kunenwe.




VY nenbHas TEeIUIoTa napooOpa3oBaHusl. 3aBUCUMOCTh
TEeMITepaTypbl KUTIEHHS OT aTMOC(HEPHOTO JTaBICHUS

6.13

BnaxnocTe BO3ayXxa

6.14

DOHeprus TOIMBa. Y IeJIbHAs TEII0Ta CTOPAHUS

6.15

[punnunsr pabotel TeruoBbix asurarenei KIIJ[ TemmoBoro
asurarens. TemioBble ABUTAaTeNId M 3allATAa  OKPYKAOLIEH
cpensl

6.16

3aKOH COXpaHEHHs M TPEBpAlllCHHS 3HEPrUM B TEIUIOBBIX
nporeccax

6.17

[IpakTuueckue pabOTHI:

OneIThl IO OOHAPYKEHUIO NIEHCTBUS CUIJI MOJEKYJISIPHOTO
NPUTSHKEHUS.

OnBITHl 1O BBHIPAIIMBAHUIO KPUCTAIJIOB MMOBAPEHHON COJH
WJIH caxapa.

OneITHl MO0 HAOMIOACHHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B,
KUJIKOCTEH U TBEPIBIX TEII.

OrnpezenieHne TaBieHUs BO3Ayxa B OJJIOHE IIMPUIIA.

OnbITHI, JIGMOHCTPUPYIOIIUE 3aBUCHMOCTH  JABJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUSI.

[TpoBepka TUMOTE3bl JHUHEHMHONW 3aBUCUMOCTU JJIMHBI
CTONOMKa JKMJIKOCTH B  TEPMOMETPUUYECKON TpyOke OT
TEMIEPATYPHI.

HaGmronenne w3MeHeHUsi BHYTPEHHEH OJHEpPruM Tena B
pe3ynbTare Terionepeaadn U padoThl BHEITHUX CHIL.

HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEITUBAHUU
XOJIOJTHOW U TOpsTY€il BOJBI.

Omnpenenennue KOJIWYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOM
IpU TEII000MEHE C HarpeThIM METAJUTMYECKUM IIUITHHIPOM.

Omnpenenenue yneabHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca uCapeHusl.

OmnpeneneHre OTHOCUTENBHON BIXXHOCTH BO3yXa.

Omnpenenenue yneabHON TETUIOTHI TUTABIICHUS JIBJIA.

6.18

dusnueckue sABICHUS B IPUPOE: OBEPXHOCTHOE HATSHKEHUE U
KallWUISIpHBIE SBJIEHUSI B MpPHUPOJE, KPUCTAUIBI B IPHUPOJE,
u3nydenue ComnHIla, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3bI;
o0pa3oBaHue POCHl, TyMaHa, UHEsl, CHera.

6.19

TexHnuueckue yCTpOMCTBA: KanuJuIsiphl, MIPUMEPbI
UCIIOJIb30BaHUSl KPUCTAJIOB, KUAKOCTHBIM TEPMOMETP, NATUHK
TEMIEpaTypbl,  TEPMOC, CHCTEMa  OTOIUICHUS  JIOMOB,
TUTPOMETPHI, TCHUXPOMETp, TapoBas TypOWHa, JBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBLIE SABJIEHU A




7.1 Onexktpuszanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumoneiictBue  3apskeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS 3apSHKEHHBIX TET OT
BEJIMYUHBI 3apsII0B U PACCTOSIHUS MEXKIY TEIaMu)
OnekTpuyeckoe nojue. HanpskEHHOCTh AMEKTPUYECKOTO IMOJIS.
7.3 [MpyuHuMn  Ccymepmo3uIMM  SJEKTPUUECKUX  moje  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn JIEKTPUUECKUX 3aps0B. DIIeMEHTapHBIN
7.4 anekTpudeckuit 3apsn. Crpoenue aroma. I[IpoBoaHuKM u
JUAJIEKTPUKU
7.5 3aK0oH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
76 DJIEKTPUYECKUI TOK. Y CIOBUS CYLIECTBOBAHUS SJIEKTPUUECKOIO
' TOKa. ICTOUHMKN OCTOSIHHOTO TOKA
77 JleficTBUST  SIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE,
’ MarHuTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSIX U razax
7.8 Onektpuyeckas 1enb. Cuia Toka. DNeKTPUIeCKOe HANPSKEHHE
79 ComnpoTuBieHHME NPOBOJAHUKA. YIEIbHOE  CONPOTHUBIICHHUE
’ BEIIECTBA
7.10 3akon OMa 1J1s yyacTKa Lenu
7.11 [locnenoBarenpHOE U MapaieIbHOE COEAMHEHNE TPOBOJHUKOB
712 PaGota ¥ MOIIHOCTH SJEKTPUUYECKOTO TOKa. 3akoH JIKoyms —
' Jlenna
713 DNEKTpUUECKHE LIEMU U MOTPEOUTENH INEKTPUIECKON SHEPTUHU B
' obITy. KopoTkoe 3aMbIKaHHe
714 [locTostHHble ~ MarHuWThl.  B3aumonelcTBue  MOCTOSHHBIX
' MarHuTOB
715 MarnuTtHoe noje. MarHuTHoe 1mojie 3eMId U ero 3Ha4eHHe IS
' YKU3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHoe 10Jie  3JEKTPUYECKOrO  TOKa.
' [IpuMeHeHue >1eKTPOMarHuTOB B TEXHUKE
JleficTBU€ MArHUTHOTO IIOJII HAa TPOBOJAHMK C  TOKOM.
717 ONeKTpoABUTaTellb ~ MOCTOSHHOrO  Toka.  Mcmonb3oBaHue
' 3JIEKTPOJIBUraTenell B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHcIopTe
718 Onbitel Dapanes. SBiIeHHE BIEKTPOMATHUTHON HHIYKIHUH.
' I[Mpasuio Jlenma
OnekrporeHepatop. CrocoObl TOMYyYEHUS  AIIEKTPUICCKOU
7.19 SHEPTrUU. DJIEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH
790 [IpakTudeckue pabOTHI:

OnbITH IO HAOMIOJCHUIO SJIEKTPU3AMH TeT MHIAYKIKEH U MpU




CONPUKOCHOBEHUH.
HccenenoBanue OeHCTBHS AIEKTPUYECKOTO MOJISI HA IPOBOJHUKH
U AUDJIEKTPUKHU.

COopka u mpoBepka pabOThI ANEKTPUUECKON 1IETTH TOCTOSIHHOTO
TOKa.

H3mepenue u peryinpoBaHue CUIIbI TOKA.

H3mepenue u perympoBaHue HAIIPSIKCHUS.

HccnenoBanue 3aBUCMMOCTH CWIIBI  TOKA, MIYIIETO 4Yepe3
pPEe3UCTOp, OT CONPOTHUBIIEHUS PE3UCTOpAa W HANPSIKEHHUsST Ha
pe3ucrope.

OnbITEl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTH SJIEKTPUYECKOIO
CONPOTUBIIEHUS NPOBOJHUMKA OT €ro JUIMHBIL, IUIOHIAJH
MOTNIEPEUHOI0 CEYEHUsI U MaTepHuana.

IIposepka IpaBuJIa CIIOKECHHUS HaNPsKEHUN pu
[IOCJIEIOBATEIIbHOM COCIMHEHUM JABYX pe3ucTtopoB. [Iposepka
paBuia Uil CWJIbl TOKA IIPU IAPAUIEIBHOM COCIWHEHHUH
pesuctopoB. Ormpenenenne pabOTHl  AIEKTPUYECKOTO  TOKA,
uaymero  udepe3  pesuctop.  OmpeneneHue  MOIIHOCTHU
JJEKTPUYECKOTO  TOKA,  BBLACIAEMOW  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HWAYIIETO 4epes
JaMIIOYKy, OT HanpsbkeHuss Ha He. Onpepenenne KIIJ
HarpeBatend. lccienoBaHMe MAarHUTHOIO — B3aMMOJICHCTBUSA
IIOCTOSIHHBIX ~ MarHuToB.  M3y4eHue  MarHuTHOro  IoJIA
NOCTOSIHHBIX MAarHUTOB TNPH WX OOBEIWHEHHHM W pa3ieiCHHU.
HccnenoBanue neWCTBUS dJIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OnbITbl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI
B3aUMOJICVCTBUS KATYIIKA C TOKOM M MarHuTa OT CHJIbI TOKA H
HaIlpaBJIEHUs TOKa B KaTylike. M3yuenue neicTBrsS MarHUTHOTO
MoJIsI Ha MPOBOJHUK C TOKOM. KOHCTpyumpoBaHHE W H3ydEHHE
paboTHI DIEKTPOABUIATES. N3mepenue KILJ
JEKTPOABUTaTENbHON yCTaHOBKUA. ONBITHI IO HCCIIEI0BAHUIO
SIBJICHUS ~ DJIGKTPOMAarHUTHOM  WHAYKLUU:  HCCIEAOBAHUE
W3MEHEHUH 3HAaYCHUs U HAIllPaBJICHUS MHIYKIMOHHOIO TOKa

dusznyeckue SBICHUS B npupoAc: SJICKTPUUCCKUC ABJICHHA B
aTMOC(I)epe, QJICKTPHUYCCTBO JKHBBIX OPraHU3MOB, MArHUTHOC

721 noje 3eMiH, Apeid MoIoCcoB, PONb MArHUTHOTO TMOJIS JJIs
YKU3HU Ha 3eMJie, MTOJIIPHOE CUSHUE
TexHuueckue  ycTpoilcTBa:  JIGKTPOCKOIN,  aMIEpMETp,
BOJIETMETP, PEOCTaT, CU€TYUK IIIEKTPUUYECKOW HHEpIuu,
799 3JIEKTPOOCBETUTEIIbHBIE pudopHI, HarpeBaTesbHbIe

ANEKTPONPUOOPHI (TIPUMEPHI), DNEKTPUIECKHIE TPETOXPAHUTEIH,
ANIEKTPOMATHUT,  AJIEKTPOJBUraTedb  IMOCTOSHHOIO  TOKa,
reHepaTop MOCTOSTHHOTO TOKa




9 KUIIACC

Koz Konx anemenrta [IpoBepsiembie 271EMEHTHI COAEPIKAHMS
paznena
MEXAHUWYECKUE SBJIEHUA
21 Mexanudeckoe naBuwxeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTEIILHOCTh MEXAHUYECKOI'O IBUIKEHUS
8.3 PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE
2.4 HepaBHoMepHOe mnpsiMosinHelHOe ABMkeHue. CpenHss U
' MI'HOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBHXKEHUU
8.5 VYckopeHne. PaBHOYyCKOpPEHHOE NPSMOJIMHENHOE JBUKECHHE
8.6 CBobogHoe nagenue. OneiTel ["anunes
PaBHOMepHOE [nBHXEHME 10 OKpyxHoctu. [lepuon w
8.7 yactora oOpamienus. JluHeilHas w©  yrioBas  CKOpOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpetuii 3akoH HeroToHa
8.11 [IpuHIUI Cynepno3uuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHus: cuja TpPEHUS CKOJBXKEHUS, Cuja TPEHUs
’ MOKOSI, IPYTHe BUBI TPEHUS
814 Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpPEHHE
' CBOGOIHOTO TIaIEHHS
815 IlBmxenue mmaHeT Bokpyr Connua. IlepBas kocmuueckas
’ ckopocTb. HeBecomMocTh u neperpys3ku
8.16 PaBHOBecue marepuanbHON TOUKU. AOCOJIFOTHO TBEPOE TENIO
817 PaBHOBecue TBEpAOro TeEna € 3aKPEIUIEHHOHM  OCBIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TsokecTn
8.18 Nmnynsc Tena. U3menenne nummynsca. IMnyibe cumsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABMXKEHUE
8.21 MexaHunueckasi paboTa U MOIIHOCTb
8.7 PaGora cun Tspkectd, ynpyroct, TpeHHs. CBsS3b SHEpruMl U
' paboTh
2.3 [loTenunanbHas 3HEprusi Teja, MOAHITOrO HaJ IMOBEPXHOCTHIO
’ 3emutu
8.24 IloTreHumanbHas SHEPrUs CKATOU MPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOM SHEPIUU

8.26

3akoH COXpPAaHCHUA MEXaHHYECKOM OHCPIrun

8.27

[IpakTuueckue padbOTHI:

OmpeneneHue CpelHEW CKOPOCTH CKONBKEHHS OpycKa WIn
JBYDKEHUS IIapHKa 10 HAKIOHHOW IuiockocT. OmnpeneneHue
YCKOpPEHHsI Tejla TpPU PABHOYCKOPEHHOM  JIBMDKCHUHM IO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH  IYTH OT  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM IBIKECHUH
0e3 HaYaJIbHOW CKOPOCTH ITyTH OTHOCSTCS KakK DS HEUYETHBIX
9Hucel, TO  COOTBETCTBYIONIME  TPOMEXYTKH  BpPEMEHH
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKCHHUS OT CHIIBI
HOpMalibHOTO jAaBieHus. OmnpeneneHue kod3(hdueHTa TpeHus
CKOJIB)KECHUSI. Onpenenenue KECTKOCTH MIPY>KUHBIL.
Omnpenenenne pabOThl CHIBI TPEHUS MPU PABHOMEPHOM
IBIDKEHUM  Tela 1O  TOPU3OHTAJIBHOW  TOBEPXHOCTH.
Ompenenenue pabOTHI CHIIBI YIPYTOCTH MPHU MOABEME Tpy3a C
WCTIOJIH30BaHNUEM HEMOIBMYKHOTO U TIOJIBHXKHOTO OJIOKOB

8.28

duznyeckue SBICHUS B npupozec: MNpujrMBbl U  OTJIMBBI,
JABHXKXCHHUC IIJIAHCT CosHeyHOM CUCTCMbI, pCAKTUBHOC NBUXXCHUC
JKHMBBIX OPraHu3MoOB

8.29

Texauueckue YCTpOﬁCTBaI CIIMAOMCTpP, AATUUKU IIOJTOKCHUS,
pacCTosAHNA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHUC. OcHoBHBIC XapaKTCPUCTUKU

o1 KoJIeOaHUI: TIEpUOJ], YaCTOTa, aMILIUTY/1a
9.2 MaremaTuueckuid W TPYKUHHBIA MasTHUKHU. [IpeBpaiieHue
' SHEPTUH MpHU KoJieOaTeIbHOM JIBUKEHUU
9.3 3aryxatomme Konebanus. Bernyxnenusie konebanus. Pesonanc
Mexannyeckue BonHbL. CBOHCTBA MEXaHMYECKHUX  BOJIH.
9.4 [IpononbHbIe U MoNEepeyHble BOJIHBI. J[JIHA BOJHBI U CKOPOCTH
' €€ pacnpocTpaHeHus. MexaHW4YeCcKue BOJIHBI B TBEPAOM TEJE,
CEHCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3BYyKa. OTpakeHUE 3ByKa
9.6 WHu¢pa3Byk u yapTpa3Byk
[IpakTudeckue pabOTHI:
OmnpeneneHue 4acTOThI U MEPHOAA KoeOaHUH MaTeMaTHYECKOTO
9.7 MasTHHKA.

Omnpenenenue 4acToThl M Tepuoja KOJIeOaHWN MPYKUHHOTO
MasiTHUKA




Hccnenosanue 3aBUCHUMOCTH nepuoaa Kosie0aHuit
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VccrienoBaHue
3aBUCUMOCTH IE€pPHUO/Aa KOJICOAHUH MNPYXKUHHOTO MasiTHHKA OT
Mmacchl rpy3a. [IpoBepka He3aBUCHMMOCTH Mepuoja KojeOaHHi
rpy3a, MOJABELICHHOTO K HUTH, OT MAaccChl Ipy3a U XECTKOCTH
npy>XuHsl. I3mepenune yckopeHus cBOOOIHOTO MaieHUs

9.8

@dusuueckue SBIEHUS B MPHUPOJE: BOCIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICCHHE, CEHCMHYECKHE BOJHBI, I[yHaMH,
X0

9.9

TexHuueckue ycTpoicTBa: 9X0JI0T, UCIIOIb30BaHUE YIbTPa3ByKa
B OBITY U TEXHUKE

10

OJIEKTPOMAT

HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DONEeKTpOMarHuTHOE  MOJe.  DJEKTPOMArHUTHBIE  BOJIHBI.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

10.2

[IIxana 31€KTPOMarHuTHBIX BOJIH

10.3

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BonHoOBbIE
CBOMCTBA CBETA

10.4

[IpakTuueckue padbOTHI:
W3ydenne CBOWCTB SJEKTPOMArHUTHBIX BOJH C ITIOMOUIBIO
MOOWIBHOTO TenedoHa

10.5

@usnueckue SBICHUS B TNPUpPOJE: OHOIOTHYECKOE JIEHCTBHE
BUMMOT O, YIIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3ITyUYeHHI

10.6

TexHuueckue YCTpOﬁCTBaZ HCIIOJIb30BAHUC J3JICKTPOMAIrHUTHBIX
BOJIH JIJISI COTOBOM CBSI3U

11

CBETOBBIE SABJIEHUA

11.1

queBaﬂ MOJeb cBeTa. MICTOYHHUKM CBETa

11.2

[IpssMonHENHOE pacIpOCTPAHEHNE CBETA

11.3

Ortpaxenue certa. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETa

11.4

[Ipenomnenue cBeta. 3akoH mpenomsieHus cBeta. [lomHoe
BHYTpPEHHEE OTpaKeHUE CBETa

11.5

JInnza. Xox nydei B JIMH3E

11.6

OnTHnyeckas cucremMa Q)OToannapaTa, MHUKPOCKOIIa U TCJICCKOIIa

11.7

I'ma3  kak  onTudeckas  cucremMa.  bimsopykocte U
JAIIbHO30PKOCTb

11.8

Paznoxxenue Oemoro cmBera B CIICKTP. Onwitel  HproToHA.
CnoxecHue CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CB€Ta

11.9

[TpakTrueckue pabOTHI:
HccnenoBaHre 3aBHCHMOCTH yIJia OTPaKEHUS CBETOBOTO
Jqyd4a OT yrJja MaJeHusl.
W3ydyeHne XapaKTepUCTHK W300paKeHHUs TMpeaMeTra B
TUIOCKOM 3€pKaie.




HccnenoBanue 3aBUCHMOCTH yTJIa TPEIOMIICHHSI CBETOBOTO
Jqyd4a OT yTJia MaJIeHUs] Ha TPaHHIIE «BO3IYX — CTEKIIO».

[Tonyuenne w300paKEHW ¢ TOMOIIBI COOMparOIIeH
JIMH3BL.

Onpenenenne GOKyCHOrO pacCTOSIHUS U ONTHYECKOW CHJIBI
coOuparoIieii JTUH3BI.

OMnBITH IO Pa3IOKEHNUIO OETOro CBETa B CHEKTP.

OmpITBl TIO BOCTIPHUSTHIO IIBETa NPEAMETOB TPH HX
HaOJIFOICHNH Yepe3 BETOBbIE (PUIBTPHI

11.10

®dusnueckue sBiaeHus B npupoje: 3arMeHus ConHua u JlyHsl,
[[BETa TeJ, ONTHUYECKHe sBICHHS B aTrMocdepe (uBeT HeOa,

pedpakius, pagyra, MUPax)

11.11

TexHuyeckue YCTpPONCTBA: OYKH, MEpUCKOM, (oToamnmapar,
ONTUYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA

12.1

OmnbiTel Pesepdopaa u mmaHeTapHas Mojaens aTtoma. Monenb
aroma bopa

12.2

Ucnyckanne w  morjomeHue cBeta aroMoM. KBaHTHI.
JIuneityaTeie CEeKTpbI

12.3

PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3ydeHHs

12.4

Crtpoenne atomHoro siapa. HykinoHHas MOJienb aTOMHOTO siipa.
H30TOMEI

12.5

PannoaxtuBHble npeBpanienus. llepuon nosypacnana aToOMHBIX
anep

12.6

SAnepHble peakuuu. 3aKOHBl COXPAHEHHs 3apsOBOIO U
MacCOBOI'0 YHCEI

12.7

BHCPFI/IX CBA3HU aTOMHBIX AO€P. CBs13b MacCHl U OHCPI'Mr

12.8

Peaxiuu cunrtesa u genenus siaep. Mcrounuku sneprun CosHia
" 3BE3N

12.9

Snepnas sHepreTuka. /lelicTBHE paguOaKTUBHBIX U3JyYEHUN Ha
YKUBBIE OPraHU3MbI

12.10

[IpakTuueckue padbOTHI:

HaGmroieHne CrutomHbpIX ¥ TMHEHYAThIX CIIEKTPOB U3TY4YEHHUS.
HccnenoBanne TpeKOB: W3MEPEHHWE DHEPrHHM  YaCTHIIBINO
TOPMO3HOMY IyTH (110 poTOrpadusm).

W3mepenue paanoakTUBHOTO (poHa

12.11

dusznyeckue SIBJICHUSI B MpUpOE: €CTECTBECHHbIN
paMoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, pPaJuOaKTHUBHOE
U3ITy4YeHUE MPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAaTUOAKTHUBHBIX
M3JIy4eHUI Ha OPraHu3M YeJIOBeKa

12.12

TexHudeckne yCTpPOMCTBA: CHEKTPOCKON, WHIMBHYaIbHBIA




NO3UMETp, KaMmepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
npoBepsieMor
0 Tpe0OBaHUA

IIpoBepsiembie TPeOOBaHUSI K NMPEAMETHBIM pe3yJibTaTaM 0a30BOT0
YPOBHSI OCBOEHHsI OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOTO
o0uiero oopazoBanust Ha ocHoBe PI'OC

[Torumanue ponu GU3WKKA B HAyYHOW KapTHHE MUpa; CHOPMHPOBAHHOCTH
0a30BBIX MPECTABICHUN O 3aKOHOMEPHOM CBSI3U U NTO3HABAEMOCTH SIBIICHUI
IPUPOJIBI, O POJU DKCIEpUMEHTa B (U3UKE, O CUCTEMOOOpa3yIoIe poiau
(U3MKN B Ppa3BUTHHM €CTECTBEHHBIX HAyK, TEXHHKHM W TEXHOJOTHH, 00
IBONIIONIMM  (PU3MYECKUX 3HAHWA ©W HMX PO B IEJIOCTHOU
€CTECTBECHHOHAYYHOU KapTUHE MHpPA, O BKJIAJE POCCUUCKUX U 3apyOeKHBIX
y4€HBIX-(PU3UKOB B pa3BUTHE HAYKHU, OOBSICHEHHUE MTPOLIECCOB OKPY>KAOILIEr0
MHpAa, PA3BUTHUE TEXHUKU U TEXHOJIOTHI

3HaHUSA O BUJAAX MaTepuu (BELIECTBO M IOJIE), O JBMXKEHUHM Kak CIocoOe
CYUIECTBOBaHHMS Marepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH CTPOCHHS
BEIIECTBA, O (PU3NYCCKOW CYIIHOCTH SIBJICHUU TPHPOIBI (MEXaHHMYCCKHX,
TEIUIOBBIX, IEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE pa3iuyaTh SBJICHUS
II0 OIMCAaHUI) UX XapaKTEpHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIUX AaHHOE (U3UYECKOE SIBJICHHE; YMEHHME paclo3HaBaTh
NPOSIBJIEHUE M3YYECHHBIX (U3UUECKUX SIBICHUH B OKpY’KAIOIIEM MHUpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brnanenne ocHoBaMM TOHSATHIHOTO ammapara W CHUMBOJHYECKOTO S3bIKA
(GU3MKM ¥ HCNONb30BaHME WX A pelIeHUs Y4eOHBIX 3a/Jay; yMEHHUe
XapaKTepu30BaTh CBOWCTBAa Tes, (U3NYECKUE SBICHHS U MPOLECCHI,
UCTIONB3YS GyHIaMEHTAIbHbBIE U SMITUPUYECKHE 3aKOHBI

YMeHHne OmuChIBaTh W3YYEHHBIE CBOMCTBA Tell W (DU3UYECKHE SIBIICHUS,
HCTIONB3YS (PU3NIECKUE BETUIHUHBI

Bnanenue ocHOBaMM METOJOB HAYYHOT'O IMO3HAaHUS C y4€TOM COOIIOIECHUS
paBwJI O€30MACHOTO TPy/Ia: HAOI0IeHNEe PU3NICCKUX SBIICHUI:

YMEHHE CaMOCTOSITEIIEHO COOHMpaTh SKCICPUMEHTAIBLHYIO YCTaHOBKY U3
JaHHOTO HaOopa 000PYIOBaHUS MO WHCTPYKIIUH, OMUCHIBATH XOJ OIbBITA U
3aMMChIBaTh €r0 pe3ysbTaThl, GOPMYIHPOBATH BHIBOIBL;

NPOBEICHUE MPSIMBIX M KOCBCHHBIX HM3MEPCHHH (U3UYECKUX BEITHYHH:
YMEHHE  IUIAaHUPOBaTh  HW3MEPEHHUs,  CaMOCTOATENBHO  COOUpaTh
JKCIIEPUMEHTANbHYI0 YCTAaHOBKY [0 WHCTPYKIIMH, BBIYUCIATH 3HAUYCHUE
BEJIMUMHBI ¥ aHAIM3UPOBATh MOMYUYEHHBIC PE3YNbTATHI C YUYETOM 3aaHHOMN
[IOTPELIHOCTH PE3yIbTaTOB U3MEPEHUN;

IMPOBCACHHUC HECIJIOXKHBIX OKCIICPUMCHTAJIbHBIX I/ICCJ'IGHOBaHI/If/'I;
CaMOCTOSITENIbHO cOOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY U INPOBOJIUTH
HUCCIICAOBAHUEC II0 MHCTPYKOWH, NPCACTABIATH ITOJYUCHHBIC 3aBHCHMOCTHU




¢u3nyeckux BeIMYMH B BuAe TaOaul M TrpaduUKOB, YUYUTHIBATh
MOTPEIIHOCTH, AeNIaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBAHUS

[lonnMaHne XapaKTepHBIX CBOWCTB (DPU3MYECKHX MoOjeiel (MaTepualibHas
TOYKa, aOCOJIOTHO TBEPJOE TENO, MOJCIU CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEJIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A7pa) ¥ YMEHUE IPUMEHSATh UX JUIsl 00bSICHEHUS (PU3MUECKUX MPOLIECCOB

YMmeHue o0bsCHATh (PU3NUECKHE TPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE  CUTyallMi  NpPaKTUKO-OPMEHTHPOBAHHOI'O  XapakTepa, B
YaCTHOCTH, BBIABIIATD MPUYIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONOpOH Ha W3yYeHHBIE CBOWCTBA (DU3MUYECKUX SIBJICHUH,
(u3nvecKne 3aKOHbBI, 3AKOHOMEPHOCTH U MOZCITH

YMenue pemats pacu€THble 3a7aun (Ha 6a3e 2 — 3 ypaBHEHU), UCTIONB3YS
3aKOHBI U ()OPMYIIbI, CBS3BIBAIONINE (PU3UUECKUE BETUYHUHBI, B YaCTHOCTH,
3alUChIBaTh KPATKOE YCIIOBHUE 3a/aud, BBISBIATH HEIOCTAIOIIUE JaHHBIC,
BBIOMpATh 3aKOHBI H  (OPMYJBI, HeoOXoauMmble s €€ PpEIIeHUs,
WCIIOJI30BaTh CIPABOYHBIC JAHHBIC, IMPOBOAUTH PACUETHl U OIICHUBATH
PEATUCTUYHOCTh MOJMYUYEHHOTO0 3HA4YE€HUs (PU3UUECKOW BEITUYMHBI; YMEHUE
ONpeAeNATh pPa3MEpPHOCTh (PU3NYECKOW BEIMYUHBI, MOIYYCHHOH MpHU
pellleHny 3a7a9u

YMeHHe XapakTepu30BaTh NMPUHLUIIBI IEUCTBUS TEXHHYECKUX YCTPOMCTB, B
TOM 4YHUCJIE€ OBITOBBIX NPUOOPOB, U MPOMBINIIEHHBIX TEXHOJIOTHYECKHX
IPOLIECCOB MO0 MX ONUCAHHIO, UCHOJb3Ys 3HAHUSA O CBOMCTBAX (PM3UYECKUX
SBJICHUH U HEOOXOAUMbIe (PU3MUECKHE 3aKOHOMEPHOCTH

10

YMeHHne MCHONb30BaTh 3HAHHUS O (U3MYECKUX SIBICHUSX B MOBCETHEBHOMN
KHU3HH JUIs obOecriedeHust O€30MacHOCTH TpU OOpalieHuu C OBITOBBIMHU
npubopaMu W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbI U
COOJIIOJICHUSI HOPM 3KOJIOIMYECKOIO IOBEJEHMS B OKpY’KaIOLIEH Cpene;
[OHUMaHUE HEOOXOAMMOCTH MPUMEHEHHs] JOCTHXEHUH (U3UKH U
TEXHOJIOTUH U1 PallMOHATIBHOTO MPUPOIOTIOIb30BAHUS

11

OnbIT moOWCKa, TMpeoOpa3oBaHMsT W TPEACTaBICHUS  HH(OpMaIH
(U3NYECKOTO  COAEp)KaHUS C  HUCIOJBb30BaHWEM  HH(MOPMAIMOHHO-
KOMMYHUKAaTHBHBIX ~TEXHOJIOTHH; yMEHHE OIICHHUBATh JOCTOBEPHOCTD
NOJTy4YeHHOH WH(pOPMAaIUMM HAa OCHOBE HMEIONIMXCS 3HAHUH |
JOTIOJTHUTEIIbHBIX WCTOYHHKOB; YMEHHE HCIOJIb30BaTh IPH BBIMOJIHEHUN
yu4eOHbIX 3a/JlaHuil  HAYYHO-TIOMYJSIPHYIO  JIMTEparypy  (U3NYECKOTrO
CoJiepKaHus, CIIPaBOYHBIE MaTepualbl, pecypchl cet VHTepHeT; BiaieHue
0a30BbIMH HaBBIKAMH TpeoOpa3oBaHus WHPOPMAIMK W3 OJHOW 3HAKOBOM
CHUCTEMBI B JIPYI'yl0; yYMEHHE CO37aBaTb COOCTBEHHBIC NHCHMEHHBIC H
YCTHBIE COOOIICHUST Ha OCHOBE HH()OPMAINH U3 HECKOJIBKUX UCTOYHUKOB




IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Ko IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
a
1 MEXAHWYECKUE ABJIEHMA
11 Mexannueckoe aBmxeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
’ JIBUKEHUS
PaBHoMepHOEe U HepaBHOMepHOe nABwxeHHE. CpenHsas ckopocts. dopmyna i
1.2 | BelUMCIEHMS cpeqHel ckopocTu: v = S/t
PaBHOMEpHOE NPSIMOIMHENHOE ABUKEHHUE. 3aBUCUMOCTb KOOPJUHATHI TEJIa OT BPEMEHH
B CJIy4a€ paBHOMEPHOTO MPSMOJIMHENHOTO IBUKEHUS:
1.3 x(t)=x,+v0f
I'paduku 3aBUCUMOCTH OT BpEMEHU AJIsl IPOEKIIMU CKOPOCTH, MPOEKIIUHU TIepEMELICHMUS,
IIyTH, KOOPAMHATHI IIPU PABHOMEPHOM IPSIMOIMHEHHOM JIBUKEHUHU
3aBUCHUMOCTb KOOpPAMHATBI Tela OT BPEMEHM B ClIyda€ paBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO JIBUKEHMUSL:
__ _ t
Se(f)=Vo, *1+ac* 5
@opMyJiel UIsl TPOSKLUUHU TIEPEMELICHUS, TPOECKIIMM CKOPOCTU U IMPOEKIHUH YCKOPEHUs
IIPY PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU:
s . £
14 Sx(r.)_uﬂx 'rTa.\"f‘
U.\'([) =Upy +a, -1,
a (f)=cast,
Uy, — vy =2a,s,
I'paduku 3aBUCUMOCTH OT BPEMEHH Ul MPOCKIMH YCKOPEHHs, MPOEKIUU CKOPOCTH,
IIPOCKLUUN IIEPEMEIICHUS, KOOPAUHATBI IIPM PABHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKEHUU
CBobGonHoe maneHue. PopMynbl, ONUCHIBAIOLIME CBOOOAHOE TaJeHHE Tela IO
L5 BEPTUKAIHM (JBM)KEHHE Teja BHHU3 HJIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHU JJIsl POEKLIUU YCKOPEHUs, MPOSKLIUU CKOPOCTH U
KOOPAMHATHI IPU CBOOOIHOM IAJCHUU TeJia 10 BEPTHKAIU
CKOpoCTh paBHOMEPHOTO JBMKEHMSI TeJa 110 OKpyKHOCTH. HarpaBienue ckopocT.
1.6 | ®opmyna Ui BBIUUCIEHHS CKOPOCTH 4YEpe3 paguyCc OKPYKHOCTH U MEPHOJ

oOpareHus:




iMR
T

HeHTpOCTpeMI/ITeJIBHOC YCKOpCHHUC. HanpaBneHHe HEHTPOCTPEMUTCIIBHOTI'O YCKOPCHUA.
qDopMyna JJIsL BBIYHUCJIICHUS YCKOPCHUS:

L=

2l
“R
®opmyiia, cBA3BIBAIONIAS IEPUOJT M YACTOTY OOpAIICHUS:
V= L
T

Macca. IInoTHOCTE BellecTBa. d)opMyJIa JJIA BBIYUCJIICHHSA IINIOTHOCTH

—

n

1.7 | P57
1.8 | Cuna— BekropHas gusnueckas BenuunHa. CloskeHHe CUIl
1.9 | SBnenue unepuuu. [lepsoiit 3akon HeroToHa
Bropoii 3akoH HeroTona:
1.10| F=m-a
CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHHUs Tejla U BEKTOpa CUIIbI, IEUCTBYIOIIEH HA TEIO
Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:
11| P = Fis
Tpenue nokos u TpeHue ckonbxeHus. Gopmyna 1ist BBIYUCIEHUS MO CHUIIBI TPEHUS
CKOJIbJKEHUS:
.= N
1.12 wp =k
Hedopmarus tena. Yopyrue u Heynpyrue nedopManuu. 3akoH ynpyroi aedopmammu
(3akoH ['yka):
1.13 F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOT'O TAT'OTCHUS:




My - M~
F:G.:—_“

R
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO TaICHHMS.

dopMya 711 BBIYUCICHHSI CHIIBI TSDKECTH BOJIM3HM MoBepxXHOCTH 3emiu: F = mg.
JBrxenue mnanet Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecomocTs u

Heperpys3Ku

1.15

Nmmynse Tena — BekTopHas (pu3ndeckas BEIMUMHA.
pP=mb

I/IMHYJ'IBC cucteMbl Ten. I3MeHeHne HUMITYJIbCA. I/IMHYJ'IBC CHIJIbI

1.16

3aKkoH COXpPaHCHUA UMITYJIbCA JJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=myU +m, U, =const

PeakTuBHOE NBUMKEHUE

1.17

MexaHuueckas pa60Ta. d)opMlea JJIA BBIYHUCIICHHA pa6OTLI CHIJIBI:

A=Fscosa

MexaHuueckast MOIIHOCTb:

1.18

Kunernueckas n MOTCHIMaJIbHAsA SHCPIrus. (-DOpMy.]'Ia JJI1 BBIYMCIICHUS KUHETHYCCKOM
OHCPI'Uu:

2
E;: o m
2
Teopema o kuHeTHuecKou sHeprun. Popmyiia I BHIYUCICHUS TOTCHIUAIBHON
SHEPTUHU Teja, IOHATOrO
Haj 3eMIEu:

EP:nrg}

1.19

MexaHuyeckas SHEprus:
E=E.+E »

3aKOH COXpaHEHMsI MEXaHN4eCKOoM 3Heprun. Popmyia s 3aKOHA COXPaHEHUs
MEXaHWYECKON YHEPTUU B OTCYTCTBUE CUII TpeHUs: £ = const.
[IpeBpanieHne MEXaHMYECKOM SHEPTUU IIPU HAJTMYUU CUIIBI TPEHMUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE PABHUIIO» MEXAHUKH.
Prruar. Moment cuisl: M - Fl.
VYciioBre paBHOBECHS pbluara:




M +M, +..=0
[ToasrxHbIN 1 HeOABWXKHBIN O0510KU. KIIJ[ mpocThIx MEXaHU3MOB,

n= Anonesuas
*‘%rpaqeﬂau

1.21

JlaBiienue TBEpIOTO TENA.
®dopmyna a7 BEIYUCICHUS JaBICHHs TBEPAOTO Tea:
F
="
JaBnenue raza. ATMmocdepHoe aBleHuUE.
l'unpocraTuyeckoe AaBiieHNE BHYTPU SKUIKOCTH.
®dopmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+Pm,
1.22 | 3axkon Ilackansa. ['mapaBnuueckuii mpecc
3akoH Apxumena. @opmyia 1 ONpeeSICHUs] BHITATIKUBAIOIIEH CHUIIbI, JEHCTBYIOLIEH
Ha TeJI0, IOTPYKEHHOE B KUAKOCTb WM Ias:
1.23 F-"LII»- —pgV
VYcnosue naBanus tena. [InaBanue cyaoB U BO3AyXoIIaBaHUE
Mexannueckue KonebaHus. AMIUIMTYAa, Nepuo] M 4Yactora Kojebanuili. dopmyia,
124 CBSI3BIBAIOILAS YACTOTY U MEPHOA KOJICOaHUA:
. Y 1
T
125 MaremMatnueckuii W NpYKMHHBIA ~ MasATHUKH. [IpeBpameHune dSHepruum  Ipu
' KOJIe0aTEILHOM JIBUKECHUN
1.26 | 3aryxaromue koneOanus. BoiHy)eHHbIe KoneOanus. Pezonanc
Mexannueckue BoiHbL. [IpoosibHbIE U MTONepevHbIe BOIHBI. JIJIMHA BOJIHBI U CKOPOCTh
PacIpOCTpaHEHUs BOJIHBL:
1.27 -
128 3Byk. ['poMKOCTB U BbICcOTa 3ByKa. OTpaskeHUE 3BYKOBOI BOJIHBI HA TPAHULIE JIBYX CPEZ.
' NudpasByk U yIbTpasByK
IIpakmuyeckue pabomul
N3mepenue cpenHel MIOTHOCTH BEIIECTBA; apXUMEI0BOM CHIIBI; KECTKOCTHU NPYKUHBI,
129 KO3 QHLIMEHTa TPEHHsI CKOJIBKEHUS; paOOThl CHIIBI TPEHUS, CUIIbI YIIPYTOCTH; CPEIHEN

CKOpOCTH JBIDKEHHSI Opycka IO HAKJIOHHOM IUIOCKOCTH; YCKOpEHHus Opycka mpu
JBIDKEHUM 110 HAKIOHHOM  IJIOCKOCTHM; 4YacTOThl M  MEpHoAa  KoyeOaHui
MaTeMaTHYECKOr0 MasiTHUKA; YacTOThl U NepHoja KoJeOaHUl MPYKUHHOTO MasTHUKA;




MOMEHTa CHJIbI, JEHCTBYIOIIErO Ha pbluar; pabOThl CHUJIBI YIPYTOCTH TPU TMOABEME
rpy3a ¢ MMOMOIILIO HEMOIBIKHOTO OJI0Ka; pabOTHI CHIIBI YIIPYTOCTH MPH TIOIBEME Tpy3a
C TIOMONIBIO MOJIBMKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXHMEIOBOM CHIIBI OT 00bEMa TOTPYKEHHON YacTH Tena
U OT IMJIOTHOCTH JKUAKOCTH; HE3aBHUCHMOCTHU BBITAJKHBAIOIIEH CHIJIBI OT MAacChl Tena;
CWJIBI TPEHHUSI CKOJBXEHHUS OT CHJIBI HOPMAaJIbHOTO JIABJICHHS M OT POJia MOBEPXHOCTH;
CHJIBI YIPYTOCTH, BO3HHKAIOIIEH B MpPYXHHE, OT CTEMEHU JePOpMalUU TPYKUHBI;
yCKOpeHUs: Opycka OT yIJia HAaKJIOHA HAIPABJISFONICH; TIepruoia (4aCTOThI) KOJICOaHMIA
HUTAHOIO MajATHHUKA OT AJIMHBI HUTHU, ICPUOTA KOJ'Ie6aHI/II\/JI MMPY>XUHHOI'O MajdTHHUKaA OT
MacCCel TIpy3a H JKECTKOCTH MNPYXHUHBI; HCCICAOBAHUEC HE3aBUCUMOCTH II€pUOIA
KoJleOaHWH HUTSHOTO MasTHHUKAa OT MacChl Tpy3a. [IpoBepka yclOBHS paBHOBECHS
pbIyara

Qusuueckue A6neHUs 6 npupode: TPUMEPHI IBUKEHUS C PA3IUYHBIMH CKOPOCTSMU B
JKUBOW U HE)KUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE, IPUIIUBBI U
OTJINBBI, JBW)KEHHME IUIaHET COJHEYHOM CHCTEMBI, PEaKTHBHOE JBHKEHUE IKUBBIX

1.30 OpPraHU3MOB, PblYaru B TeJ€ YEJOBEKAa, BIMSHUE aTMOC(HEPHOro IABJICHHS Ha YKUBOU
OpraHu3M, IUIaBaHME pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MIIETPSICEHHE,
CEICMMYECKHE BOJIHBI, IIyHAMH, 9XO
Texuuueckue ycmpoucmea: CHUAOMETpP, JATYUKU IOJIOKEHUS, PpACCTOSHUS U
YCKOpPEHUS, TUHAMOMETP, TOJIUIMITHUKH, PAKeThl, pblyar, MOJABMKHBIN U HEMOABUKHBIH

1.31 | OnoKH, HAaKJIOHHAs IJIOCKOCTb, MMPOCThIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCYIbI,
YCTPOMCTBO BOJIONIPOBO/IA, THAPABINYECKHI IIPecc, MaHOMETp, OapoOMeTp, BHICOTOMED,
MOPIIIHEBOM HACOC, apEOMETP, IX0JIOT, UCIIOIb30BAHUE YIbTPAa3BYKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUUYECKOH TEOPUU CTPOEHHUS BELIECTBA.

2.1 Monenu TBEPAOTo, )KUAKOTO ¥ ra3000pa3HOro COCTOSIHUN BelecTBa. Kpucramimyeckue
u amop(dHbIe Tena

9 JIBmkeHne vactul BemecTtBa. CBA3b CKOPOCTH ABMXKEHHS YaCTUL[ C TEMIEPATYpOM.

' BpoyHnoBckoe nBmwxkenue, nuddysus

2.3 | CmauuBaHHE U KalWJUISIPHBIE SBJICHUS

2.4 | TennoBoe paclIMpeHUE U CKATUE

2.5 TennoBoe paBHOBECHE

r6 Buytpennss sneprus. Pabora u Temonepenaya Kak crocoObl U3MEHEHUs] BHYTPEHHEH

' SHEPruu

2.7 Buael Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3TyYEHUE
HarpeBanue u oxnaxaenue tei. KoaudecTBo TEIIOTHL. Y A€NIbHAS TEIUNIOEMKOCTD:

281 o=enmf t,—t)
3aKOH COXpaHEHMsI SHEPTUU B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOTO OalaHca:

2 Q+0,+..=0

2.10 | Hcnapenue u konaeHcauus. Vi3MeHeHne BHyTpEHHEN 3HEPTUHU B IIPOLIECCE UCTIAPEHUs U




koHneHcanuu. Kunenue sxunkoctu. Y aenpHas TeIuiota napoodpazoanus: L = O/m

2.11 | BnaxHocTb BO31yXa
[InaBnenue u kpucramnuzauus. VI3MeHeHHe BHYTpPEHHEW SHEPruu IpU IUIABICHUHU U
KpUCTAJTU3aluu. Y IelbHast TeIyIoTa TUIaBJIeHus:
2.12 0]
==
m
’ 13 BHyTpeHHsis 3Heprus cropaHus TOIUIMBA. Y JIelbHasl TEIUIOTa CTOpPaHUs TOIUIMBA: ¢ =
' O/m
2.14 | Tlpunuuns! pa®oTsl TemnoBslx apurateneid. KI1/I rennosoro asurarens
Ipaxmuueckue pabomul
W3mepenue ynenbHOH TEIUIOEMKOCTH METAJUIMUECKOTO LWIMHIPA; KOJWYECTBA
TETUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TemrmepaTypbl (PUKCHPOBAHHOM MaccChl, B
5 15| XOTOPYHO omymeH HarpeThli IWIMHJAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArpPEThIM
' LWIMHIPOM, IOCJIE OMYCKAaHUs €ro B BOJY KOMHATHOM TEMIEpPaTypbl; OTHOCUTEIbHOM
BJIQ)KHOCTH BO3/yXa; yAEJIbHOW TEIJIOTHI IUIaBlIeHUs JbAa. VccnenoBanue M3MeHEHUs
TEMIEpaTypbl BOJAbI MPU PA3NUYHBIX YCIOBUSX; SBJICHUS TeIiooOMeHa IpH
CMEIIMBAHUU XOJIOHOM U Topsiuel BOJIbI; Mpoliecca UCIapeHUs
QDuzuueckue A61eHUs 6 npupooe: TTIOBEPXHOCTHOE HATSHDKEHNUE M KAIMJUISIPHBIE SIBJICHUS
2.16 | B mpupozae, KpucTtajuibl B mpupone, usziydyeHue CoisiHLa, 3amep3aHHe BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHUE pPOCHl, TYMaHa, UHEs, CHera
Texnuueckue ycmpoiicmea: KanWULIPbl, NPUMEPBl HCIOJb30BaHUSA KPUCTAJIIOB,
2.17 | KUOKOCTHBI TEPMOMETp, NAaTUMK TEMIEPATYpbl, TEPMOC, CUCTEMA OTOILJIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOMHA, IBUrAaTEb BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpuzaiys Tel. [IBa BUia dIeKTPUUECKUX 3apsiioB
3.2 | BsaumogelicTBue 3apsHKEHHBIX Tell. 3akoH KynoHa
3.3 | 3akoH coxpaHEHHs 3JIEKTPUUECKOro 3apsaa
3.4 Onexrpuueckoe  nosie.  Hampspk€HHOCTh — anekTpuueckoro  mois.  IIpunHnumn
’ CYIIEPIIO3UIIMHU AIIEKTPUUYECKHUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocutenu  snexrpuueckux  3apsgoB.  [lelicTBUE  SJEKTPUYECKOrO  TMOJS  HaA
' anekTpudeckue 3apsiabl. [[pOBOJHUKY U TUANEKTPUKH
[TocTostHubIN anekTpuueckuit TOK. JleWcTBust anekTpudeckoro Toka. Cuia ToKa.
3.6 | Hampsxenue.
I=q/t,U=A/4
37 DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AETBHOE AIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma a1 yyacTka anekrpuaeckont nenu: / = U/R
[locnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
3.9

I,=I,; U=U,+U,: R=R +R,




HapaHJ'IeJ'H)HOG COCIUHCHHUEC IMPOBOJHUKOB PABHOI'O COIIPOTUBJICHUS:

U=t 1=1 +IQ:R:§.

it

CMenIaHHbIe COCAUHCHUS ITPOBOAHUKOB

3.10 | PaGota m MOITHOCTH dJIeKTpuueckoro Toka. 4 = Ult, P = Ul
3akon J[>xoyns — Jlenma:
3.11 O-I 2 Rt
112 OneiT Opcrena. MarHuTHOE 1oJie IPSIMOTO MPOBOJHHUKA ¢ TOKOM. JIMHMM MarHuUTHOM
' WHYKIHH
3.13 | MaraurHoe 110JI€ IOCTOSTHHOTO MaruuTa. BzanMoeiicTBHEe ITOCTOSHHBIX MAarHUTOB
3.14 | JleiicTBME MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM
3.15 | Omnertel ®apazes. SABneHue 3aeKTpOMarHuTHON MHAYKIMK. [TpaBuio Jlenua
Ilpakmuueckue pabomol
N3mepenune 3eKTpUUEeCKOro COMPOTUBIICHUS PE3UCTOPA; MOILIHOCTH AJIEKTPHUUECKOTO
TOKa; pabOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B MPOBOJAHHUKE (PE3UCTOPHI,
316 JaMIoYKa), OT HANpPsOKeHHs] Ha KOHIAX MMPOBOJHHMKA; 3aBUCHUMOCTH CONPOTHUBIICHUS OT
' JUIMHBl ~ MPOBOJIHMKA, IUIOU[AJAM €ro  IONEPEYHOr0 CEYEHHs U YJEJIbHOTO
CONPOTHUBIICHHUS.
[IpoBepka mpaBuna AJig SJIEKTPUUYECKOIO HAIMPSHKEHUS MPU  MOCIEI0BATEILHOM
COCIMHEHUM TPOBOJHUKOB; TMpaBWia I CHJIbBI JJIEKTPUUECKOTO TOKa MpH
napauieIbHOM COCIMHEHUH MPOBOJAHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qu3suueckue A61eHUs 8 npupooe: IEKTPUUECKHE SIBICHUS B aTMoc(epe, 2JIeKTPUIECTBO
3.17 | KUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJIu, Apei( MOIOCOB, POJIb MATHUTHOTO TOJIS
JUTSL 5KM3HU Ha 3emiie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea: >IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHK
318 JNEKTPUYECKOM  DHEpPrHM, DJIEKTPOOCBETUTENbHbIE MNPUOOpHI, HarpeBaTeNbHbIC
' ANEKTPONpPUOOPsl  (MPUMEPHI), DIEKTPUUECKHE MPEJOXPAHUTEIH, DIEKTPOMArHUT,
3JIEKTPOJIBUTaTeb NOCTOSHHOIO TOKA, FTEHEPATOP MOCTOSIHHOTIO TOKa
3.19 | DnexkrpomarHuTHbIE BOJIHBEIL. [lIKkana 31eKTPOMAarHUTHBIX BOJIH
3.20 | JlyueBas mojaensb cBeta. [IpsimonuHeliHOe pacpoCTpaHEHUE CBETa
3.21 | 3akon otpaxkeHus cseta. [Imockoe 3epkano
3.22 | IlpenomneHue cBeTa. 3aKOH NPEIOMIICHHS CBETA
3.23 | Jucnepcus cBera
304 JInnza. Xop nydeii B nuH3e. DokycHoe paccTosiHue JMH3bl. OnTHYEeCKas cuila JUH3bL: D
' =1/F
3.25 | TI'nma3 kak ontudeckas cucrema. Onruueckue mpudopsl
396 Ipakmuueckue pabomol

W3mepenne onTuyeckod Cuibl coOWparomeil JIuH3bI; (POKYCHOTO pPacCTOSTHUS




coOuparomield JuH3bl (110 CBOMCTBY paBEHCTBA pPa3MEpPOB IpeIMeTa U H300pa)KeHMHs,
KOT/Ia MPeIMET PacIoiOKeH B IBOMHOM (DOKyce), ToKazaTesis MpeIoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTBAa M300paXK€HUs, TIOJYYCHHOTO C MOMOIIBIO COOMpPArOIICH

JIMH3BbI, UBMCHCHUA (bOKYCHOl"O pacCTosdHus ABYX CJIOXXCHHBIX JIMH3; 3dBUCMMOCTH YIJId

MPECIOMJICHUS CBETOBOTO Jiyda OT yTJia MMAACHUA HAa I'PAHUIIC «BO3YX — CTCKIIO»

Dusuueckue s61eHUsL 8 npupode: 3aTMCHUA COJ'IHHa n HYHBI, OBE€Ta TCJI, OIITUYCCKUC

3.27
sBJIeHHs B aTMocdepe (1BeT Heba, pedpakiys, pagayra, MUPax)
3.28 | Texuuuecxue ycmpoticmea. O4KH, IEPUCKOT, (hoToaImapar, ONTUYECKUE CBETOBOIbI
4 KBAHTOBBIE SIBJIEHU A
4.1 PamuoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydenus. Peakiuu anbda-u OeTa-pacnana
4.2 | OmnsiTel Pezepdhopaa no paccessauto anbda-gactui. [Lnanerapuas Moaenp atoma
4.3 | Cocra aromHOro sapa. M3orormnsl
4.4 | Tlepuon nmosypacrnajaa aTOMHBIX sJI€p
4.5 | SnepHble peakiuu. 3aKOHBI COXPAHEHUSI 3aPsI0BOTO0 U MACCOBOTO YHCET
Qu3suueckue A6NeHUs. 8 Npupode. €CTECTBEHHBIM PaAHMOAKTUBHBIN (OH, KOCMUYECKUE
4.6 | ny4dd, paAMOAKTUBHOE H3IIy4YCHUE MPUPOIHBIX MUHEPATIOB, ACHCTBHE PaTUOAKTHBHBIX
M3ITyYeHU Ha OpPraHu3M YelloBeKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKON, WHAMBHUAYaIbHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA QOHCPICTHKA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






