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INOACHUTEJIBHASA 3AIIMCKA

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

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

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

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

dusnka SABIAETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUYHBIX YYeOHBIX
IPEIMETOB, MOCKOJBbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (U3UYECKOU
reorpaguei, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
IpEeNOoCTaBIseT HaumOojee SCHble O00pa3lbl MPUMEHEHHsS HAyYHOIO METOoJa
MO3HAaHMSI, TO €CTh CII0C00A MOJIy4YEeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTOo OOpa3oBaHUS B CTPYKType 0OIIero
o0pa3oBaHusl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOH TPaMOTHOCTHU U
UHTEpEca K HayKe y 00yJaroluxcsl.

N3ydyenne ¢usukn Ha YyrayOJIEHHOM YypOBHE IMPEAINONAracT YBEPEHHOE
BIIJICHUE CIEeAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIUMH
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

HAy4YHO OOBSICHSTH SIBJICHUSI;

OLICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBaHUS;

WHTEPIPETUPOBATh JAHHBIE M HUCIOJIb30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJIYYEHHUS BBIBOJIOB.

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



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

Henu nzydyenus: Gpu3NKu Ha yriiyOlIEHHOM YPOBHE:

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

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

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

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

dbopMHupOBaHWE TIPEACTABICHUA O pONMM (PU3WKU M7 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH;

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

dbopMHUpOBaHWE TOTOBHOCTH K JallbHCUIIEMY W3y4YCHHIO (U3NKU Ha
yrayOonéHHOM YpPOBHE B pPaMKax COOTBETCTBYIONUX TMpoduiieir oOydeHHs Ha
YpOBHE CpeAHero oouiero oopa3oBaHus.

JlocTiwkeHrne 3THX Iejiel MmporpaMMbl MO ()U3UKE Ha YPOBHE OCHOBHOTO
00111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIETYIONINUX 3a/1a4:

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

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

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

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

OCBOCHHE NpUEMOB paboThl ¢ uHOpMaluel (HU3UIECKOTO COAEpKaHUS,
BKJIFOYasi MH(POPMAIIHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, HHTEPIPETALHS U
KPUTHYIECKOE OIICHUBaHUE MHPOPMAIIHIH;

3HAKOMCTBO €O chepamu mpodeCcCHOHATBHONU NEITeIbHOCTH, CBSI3aHHBIMU C
(Gbu3HKON, U COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
(bu3HUecKoi HayKH.



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



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

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

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

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

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

Hemoncmpayuu.

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

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

Jlabopamopnuie pabomul u onvimol.

OrnpenesneHue HEeHbl JeJISHUS Kbl U3MEPUTEILHOTO MPUOopa.

N3smepenne paccTosHui.

N3mepenwne miomanu u o6béMa. MeTon majaeTku.

N3MepeHue BpemeHu.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX Tel. MeTon psiaoB.

[IpoBeneHne wuccinemoBaHud MO MOPOBEPKE TUIOTE3BI: AATBHOCTh MOJETA
[IapuKa, MmyneHHOT0 TOPU30HTAIBHO, TEM OOJIBbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

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

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

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



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

Jemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHHUS.

Habmonenune nuddysun.

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

Jlabopamopnuie pabomul u onvimol.

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

OnbITH 110 HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TTPUTSHKEHUS.

Pa3nen 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

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

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

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

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

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

Jemoncmpayuu.

Habnronenne MexaHU4eCKOro ABMXKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
Habmronenue siBeHUs] HHEPIUU.

Habnronenue usMeHeHust CKOpOCTH MPU B3aUMOJICHUCTBUM TEJL.
CpaBHeHUE Macc 10 B3aUMOJACHCTBUIO TEI.

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



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

OnpeneneHue cpelHeld CKOPOCTH CKOJNBXKEHHS Opycka WM IapuKa I10
HAKJIOHHOU IIJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOIO TENA.

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

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

Paznen 4. JlaBjienne TBEPABIX TeJ, dKHAKOCTEN M ra3oB.

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

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

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

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

Jemoncmpayuu.

3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIEPATYPBHI.

[lepenaua naBineHuUst )KUAKOCTHIO U Ta30M.

Coobmatomuecst Cocyabl.

['mppaBnuueckui npecc.

[IposiBneHue necTBUA aTMOCHEPHOTO JaBICHUS.

Cudomn.

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

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHCHHOM JKUJIKOCTH.

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

Jlabopamopnuie pabomul u onvimol.



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

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

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

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

KoncrpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEIACICHUE
€€ rpy30n0AbEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

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

[IpocThie MexaHU3MBI: pbIYAr, BOPOT, OJIOK, TIOJMCIACT, HAKJIOHHAs
IJIOCKOCTh, HOXKHUYHBIA MeXaHn3M. MoMeHT cuibl. PaBHOBecue prruara. [IpaBuio
MomeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHsS pbluara K OJOKy. «30J0TOe
npasmwio» Mexanuku. KIIJ[ mpocTeix MexanuzMoB. [IpocTeie MexaHu3MbI B OBITY,
TEXHHKE, )KUBBIX OpraHU3Max.

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

Jemoncmpayuu.

[Iprmepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

HccenenoBanue ycioBUM paBHOBECHS pblyara.

Nsmepenne KII/[ HakIOHHON INTOCKOCTH.

N3yuenune mpaBuia peraara AJis MOABUKHOTO ¥ HETIOIBUYKHOTO OJIOKOB.

Onpenenenne KII/ moaBHKHOTO U HETIOABMKHOTO OJIOKA.

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

N3ydenue 3aKkoHa COXpaHEHUS MEXaHUYECKON YJHEPTHH.

8 KUIACC

Pa3nen 6. TenioBble siBJICHUS.

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



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

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

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

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

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

DHeprus TOINIUBA. Y IeJIbHAsl TEIIOTa CTOPAHUSL.

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

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

Jemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Habmonenune nuddysun.

HaGntonenue siBIeHUN MOBEPXHOCTHOTO HATSKEHUS, CMadyUBaHUs U
KaNWJUISIPHBIX SIBJICHUM.

Habnronenue TenioBoro pacuimpeHus Ted.

WN3menenne maBieHuWs ra3a mnpu W3MEHEHUHM OOBEMA W HATPEBAHUM WIIU
OXJIaXKJICHUH.

[IpaBuna usmMepeHus TEMIEPATYPHI.

Bunsl Teronepenayu.

OxJtakaeHue npyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepIiieHUN padOThl BHEITHUMU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.



HaGnronenue xumnenus.

HaGnronenue noctosiHCTBa TeMIepaTypbl IPH TUIABJICHUU.

Mojenu TeIIoOBBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

OMnBITHI IO OOHAPYIKEHUIO IEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WIIM caxapa.

N3mepenne TemnepaTtypbl MNpU TMOMOIIM KUIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATypHI.

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

Omnpenenenre qaBjaeHUs BO3yXa B Oa/IOHE HIMPHUIIA.

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

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

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

UccnenoBanme sBIEeHUS TEIIOOOMEHA TPU CMEIIMBAHWUU XOJOJHOW U
ropstuer BOJIBL.

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

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

Onpenenenue yAaenbHON TEMIOEMKOCTH BEIIECTRA.

HccnenoBanue mponecca UCIapeHusl.

OnpeneneHrne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yaeabHOW TEMIOTHI IIABICHUS JIbIA.

Paznen 7. JiaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

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

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

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

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

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



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

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

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

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

Hemoncmpayuu.

DIIeKTpU3aLMs TEN.

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

Y CTpONCTBO U AENUCTBUE IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAs] MHAYKIIUS.

3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPsJIOB.

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

[TpoBOIHUKY U TUDIICKTPUKH.

HcTouHMKM OCTOSSHHOTO TOKA.

JIeCTBHS ANEKTPUIECKOTO TOKA.

DIIEKTPUYECKUAN TOK B KUIKOCTH.

["a30BbI pa3psia.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3mepenune 3eKTpuuecKoro HanpsKeHUsT BOJIbTMETPOM.

Peocrtar u Mara3uH cOnpoTHUBIICHU.

B3auMopelicTBrE MOCTOSSHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXKHOCTH Pa3ICICHUS MTOJTIOCOB MarHuTa.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

OnbIT Dpcrena.

MarHuTtHoe€ noje Toka. DJIEKTPOMarHur.



JlericTBME MarHUTHOIO TIOJI HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

Onbitel Dapapes.

DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnpITel 1O HAONIOJEHUIO AJICKTPU3AIMKA TEJ TPU CONPUKOCHOBEHUU H
VHAYKIUEH.

Uccnenoanne ACMCTBUS DJIEKTPUYECKOTO TMOJs HAa MNPOBOJHUKU U
JUAJIEKTPUKHU.

COopka 1 UCTIBITAHHUE DIECKTPUIECKOM IIETTH MOCTOSTHHOTO TOKA.

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

OnbIThI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh DJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €0 JIJIMHBI, IUIOIAM TONEPEYHOr0 CEYEHUs U MaTepHaa.

Ornpenenenue yAaenbHOTO CONPOTUBIIEHUS TPOBOJHUKA.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSXKEHUW TMPU  TOCIEI0BATEIBHOM
COCMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia sl CUJIBI TOKA NpPU MAPAJICTBHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenne 3/IC 1 BHYTPEHHETO COPOTUBIIEHUSI HCTOYHUKA TOKA.

[IpoBepka npasun Kupxroda.

[IpoBepka BbInOJIHEHUS 3aKOHA OMa /1715 MOJTHOM 1IeMu.

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

Onpenenenre padOThI IJECKTPUUECKOTO TOKA, UYIIETO YePe3 PE3UCTOP.

Onpenenenre MOIUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpeBarens.

UccnenoBanre MarHuTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yueHnrne MarHuTHOTO TOJISE TIOCTOSIHHBIX MAarHUTOB MPU UX O0BEAMHEHUH U
pa3aeiacHuM.

HccnenoBanne nelcTBUA SJIIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.

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

N3ydenue neiicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue padoThl 3J1€KTPOIBUTATEIIS.

Nsmepenne KII/] anexrpoaBuraTeabHON yCTaHOBKH.

OneITel 1O HCCIEIOBAHUIO  SIBJICHHUSI 3JIEKTPOMAarHUTHOW MHAYKIWH:
MCCJICIOBAaHUE U3MEHECHUHN 3HAUEHUS U HANPaBJICHUS! MHAYKIIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHHS.

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

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

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

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

JIBuKeHue Tena, OpoIeHHOTO MO/l YTIIOM K TOPU30HTY.

JIBrkeHue 110 OKPYKHOCTHU. JIMHENHAsA CKOPOCTh, YIJIOBAsi CKOPOCTh, MIEPUOT
Y 4acTOTa 0OpallleHus MpyU paBHOMEPHOM JBHKEHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPU IBUKECHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAS CHJIA.

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

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

JIBU>KEHME TEJN MO OKPYKHOCTHU MOJ IEUCTBUEM HECKOIBKHUX CHIL.

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

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

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

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

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



Hemoncmpayuu.

Halnronenue MexaHWYecKOTO JBUXKEHHUS Tejla OTHOCHTENIbHO pa3HbIX Tell
OTCYETA.

CpaBHeHHE myTeM W TPAEeKTOPHUM JBWKEHHsS OJHOTO M TOIrO JKE€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBHXKECHUSL.

UccnenoBanue npu3HaKoB PpaBHOYCKOPEHHOTO JIBUKEHUS.

Habnronenue ABMKEHUs Tejla MO OKPYKHOCTH.

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

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

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

HaGnronenue paBeHCTBA CUIT TPU B3aUMOJICUCTBUU TEIL.

N3MeHeHue Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

Ilepenaua umityabca Ipu B3aUMOJECHCTBUU TEIL.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa TP a0COIIOTHO HEYIIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHre UMITyJibca P YIIPYTOM B3aUMOJICHCTBUH.

Habnronenue peakTMBHOTO JBUXKCHHUS.

CoxpaHeHHe SHEepPTruM NMpu CBOOOTHOM MaJCHHH.

CoxpaHeHue SHEepruu MpHu ABUKEHUU TeJla MOoJT JEUCTBUEM MIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

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

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

OnpeneneHue yCKOpPEHUs Tela NPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOW TIJIOCKOCTH.

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

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

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

UccnenoBanne 3aBUCMMOCTA CHUJIBI  TPEHUS CKOJBXKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kKodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH MPYKUHBI.



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

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

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

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

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

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

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

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

Hemoncmpayuu.

HaGnronenue konebaHuii Tenm moj ACHCTBUEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

Habmoienne BeIHYKI€HHBIX KOJI€OaHUI U pe30HaHCA.

Pacnpoctpanenue npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).

Ha6nronenue nntepdepennnu u qudpakiiii BOJH Ha TOBEPXHOCTH BO/IBI.

Habnronenue 3aBUCHMMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKYCTUYECKHM PE30HAHC.

Jlabopamopnuie pabomul u onvimol.

Ompesenenre 4acTOThI ¥ Mepuojia KoJieOaHU MaTeMaTUYECKOT0 MasSTHHUKA.

Omnpenenenre 4acTOThI M Miepruoja KoyieOaHui MPY>KUHHOTO MasATHHUKA.

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

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

[IpoBepka HE3aBUCHMMOCTH Iepuoja KoJieOaHUM Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl Ipy3a.

OMBITHL, IEMOHCTPHUPYIONTUE 3aBUCUMOCTD MEPHOIa KOJIeOaHUN TPy KUHHOTO
MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MafeHUSI.



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

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

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

Jemoncmpayuu.

CBoiicTBa PNEKTPOMATHUTHBIX BOJIH.

Nurepdepennus u audpakuus cBeTa.

Jlabopamopnsie pabomul u onvimol.

N3yueHre CBOWCTB JJICKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO
TenedoHa.

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

Pa3znesn 11. CBeToBbBIE AABJICHHS.

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

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

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

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

Hemoncmpayuu.

[IpssmomnrHEtHOE pacpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[TonyueHnue n300pakeHUi B MJIOCKOM 3€pKaje.

[Ipenomiienue cpera.

Onruueckuii CBETOBOI.

Xox nydeil B coOuparonieit JinHse.

XoJ 1y4yeln B pacCenBaIOIIEH JINH3E.

[Tonyuyenue n300pakeHN ¢ TOMOILBIO JINH3.

[Tpuntun aeiicTBus hoToanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

Monens rinasa.



Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopnuie pabomul u onvimol.

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

N3yuenune cBONCTB M300pakeHUsI B TNIOCKOM 3€pKalie.

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

[Tonydenne nzo0paxeHu ¢ MOMONILI0 COOUPAIOIICH JIMH3HI.

Onpenencarue (OKYCHOTO PACCTOSHUS W ONTHYCCKON CHIIBI COOMparoIie
JIVH3BL.

OMnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

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

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

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

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

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

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U TTOTJIONICHUS.

CrekTpsbl pa3IuvyHbIX ra30B.

CnekTp Bogopo/a.

HaGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3ZHPYIOLUIUX U3ITYUEHUH.

Perucrpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaGnroenue CruioniHbiX U JIMHEWYATHIX CIIEKTPOB U3ITYUYCHHS.

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

N3mepenne paanoakTHBHOTO (hoHA.

IHoBTOPHUTEIBLHO-00001IAO NI MOTYJIb.



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

B nponecce wu3yuyeHus JAHHOTO MOAYJIS pPEAIM3YIOTCS W IOJIyYaroT
JalbHelIee pa3BUTHE ydeOHble JEHCTBHUS, OOECHeunBarolue JOCTHXKEHUE
OpPEeIMETHBIX U METalpeAMETHBIX pE3yJibTaToB oOOydeHus, (OpMHpPOBaAHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: OOBSICHEHHE U ONKUCAHUE SIBJIEHUI HA OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHUU, MCCIEIOBATENbCKUE NEHCTBUS (BBIABH)KEHUE
TUIIOTE3, MMOCTAHOBKA LENM W IUIAHMPOBAHUE HCCIIEIOBAaHUS, aHAIW3 JaHHBIX U
IIOJTyYEHUE BBIBOJIOB).

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

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

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

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

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

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



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbTare uzydyeHus Gu3MKu Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs
y oOyuaronierocst 0yayT copMHUpOBaHbI CIEAYIOIINE TUYHOCTHBIE PE3YIbTAThI B
YacTu:

e l)nampuomuuecxkozo éocnumanus:

IPOSBJIICHHE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHICKOMN
(bu3HUeCKOl HayKH;

[IEHHOCTHOE OTHOIICHHE K TOCTHKEHUSM POCCHUICKUX YUEHBIX-(DU3HUKOB;

o 2)2pasicOanckozo u Oyxo6HO-HPABCMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJIE€HHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN
bu3uKu;

OCO3HaHUE BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JIEATEIBHOCTH
YY€HOTI0;

e 3)acmemuueckozo 60CRUMAHUA:

BOCIIPUITHE ICTETUUYECKUX KauecTB (PU3MUECKON HaAyKu: €€ TapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uyennocmu HaAYUHO20 NOZHAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
MO3HAHUSA MHUpa, OCHOBBI PA3BUTHUS TEXHOJOTUM, Ba)KHEHIIEH cocTaBistoNIEh
KYJbTYpHI;

OpUEHTallUs B JICATEIbHOCTH HA COBPEMEHHYI) CHCTEMY HAy4YHBIX
MPE/ICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAY4YHOW JIIOO03HATEIHLHOCTH, HHTEpPEca K HCCIEeN0BaTEIbCKON
NEeSTENbHOCTH;

e 5)ppopmuposanun Kyibmypul 300p06bsa U IMOUUOHATbHO20 ONA20NOTIYYUA:

OCO3HaHME IIEHHOCTH Oe€30MacHOro o0pa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTH TpaBUJ OE30MAaCHOTO IOBEACHUSA HA
TpaHCIIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBHIM O0OpYJOBAHHEM B
JIOMAIIIHUX yCJIOBUSX;

c()OpMUPOBAHHOCTh HaBbIKA pe(eKCUH, NpU3HAHUE CBOEr0 IIpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;



e 6)mpyooeozo eocnumanus:

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

UHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPOodecCuid, CBI3aHHBIX C (U3UKOI;

e 7)IKON102UUECKO20 60CRUMAHUA:

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

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTel uxX

pelieHus;
e 8)adanmayuu K U3MEHAOUWUMCA YCI06UAM COUUATLHOU U NPUPOOHOTL
cpeowl:

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

IOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3  IPAKTHYECKYIO
NEATEIbHOCTD;

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

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

IUTAHUPOBAHUE CBOEr0 pAa3BUTHUA B NPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHUM;

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

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

METAIIPEIMETHBIE PE3YJIBTATbBI

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

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



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

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

CaMOCTOSATENIbHO BhIOUpaATh CHOCOO pelieHus yueOHOM (pu3nueckol 3anayu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB pEILIEHHUSA, BHIOOpP Haubosee MOAXOSUIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0OBATEIBCKUI HHCTPYMEHT TO3HAHMS;

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

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MHPOPMAIIUIO, MOTYUCHHYIO
B XO/JI€ UCCJIEIOBAHUSI WJI DKCIIEPUMEHTA;

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

IPOTHO3UPOBATh BO3MOXKHOE JlajibHeIIee pa3BuTue (GU3MIECKUX MPOIECCOB,
a TaKKe BBIIBUTATh MPEANOJIOKEHUs 00 MX Pa3BUTHUM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pa6ora ¢ undopmaumeii:

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

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

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

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

KoMMyHUKATHBHbIE YHHBePCAJbHbIE YUeOHbIe 1eliCTBUS:

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

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

BBIPAXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



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

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

NPUHUMATh LEIH COBMECTHOU JESATENIbHOCTH, OPraHU30BBIBATh JIEHCTBUS IO
e€ JOCTWKEHHUIO: pacHpelesiaTh pojid, OOCYXKIaThb MPOLECCHl U Pe3yJbTaTbl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

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

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

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE NeHCTBUSA
Camoopranusanus:

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

OPUEHTHPOBATbCS B  PA3IMYHbIX  MOAXOJAaX  NPUHATUA  pEHICHUU
(MHOUBUYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIION);

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

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBI HHTEJVIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh mjiaH e€ U3MEeHEHHUS;

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

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

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUTh ce0s1 HA MECTO APYTroro 4ejJoBeKa B XOJAE CIOpa WM JTUCKYCCHH Ha
Hay4YHYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY IPYIoro.

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

INPEAMETHBIE PE3YJIBTATDBI

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



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

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

pacmo3HaBaTh  NPOSBICHUE  WM3YyYCHHBIX  (U3WYECKUX  SBJICHUH B
OKpy>KaromeM Mupe (B TOM uuciie (pU3MUecKHe SBICHUS B TPUPOJE: MPUMEPHI
JBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B KMBOM U HEXHBOUW MpUpPOJE, NEHCTBUE
CHUJI TSIKECTU, TPEHUS, YIIPYTOCTU B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOCHEPHOTO
JIABJICHUSI HA >KUBOW OpraHu3M, IJIaBaHUE PbIO, pblyaru B TEJE YE€JIOBEKa), MpH
TOM TEPEBOJUTH MPAKTUUECKYIO 3a/ady B y4eOHYIO, BBIJCISTH CYIIECTBCHHbBIC
cBOMCTBA (TIpU3HAKH) (PU3NYECKUX SIBJICHUM;

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

XapakTepu3oBaTh CBOMCTBA T, (U3UYECKUE SIBJICHUS U MPOIECCHI,
UCIIONb3Ys MpaBUja CIOXKEHUs Cuil (BIOJb OAHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMmena, MPaBWIO paBHOBeCHs phiuara (OJ0Ka), «30J0TOE
PABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOW HHEPruu, MpU 3TOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alMChIBATh €r0 MaTeMaTU4YeCKOe
BBIPKCHUC;

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



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

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

pemaTh pacy€THble 3a1auyu (B 2—3 ACCTBUS) MO M3y4yaeMbIM TeMaM Kypca
¢bu3uKu, BIOMpas aIeKBaTHYIO (U3MUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HopMyJ1, CBA3BIBAIONIUX (PU3MUECKUE BEIUYHMHBI, 3alMCHIBATh KPATKOE yCIIOBHE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATh HEAOCTAIOIINE WIA HW30BITOYHBIC
JTaHHBIE, OOOCHOBBIBATH BBIOOP METOJA PEIICHUS 3a/Jadd, HCIOIb30BaTh
CIIPaBOYHBIE JaHHBIC, MPOBOJIUTh MATEeMATHUYECKHE MPEOOpa3oBaHUs U PACUETHI,
OLICHUBATh PEATUCTHYHOCTH IMOJYYEHHOTO 3HAuYeHUs (U3MUYECKOW BEIMYMUHBI U
OTIpENIEATh Pa3MEPHOCTh (U3MUCCKOW BETUYHMHBI, TOJYYCHHOW NpU pPEIICHUN
3a/auu;

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

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

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



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

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

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

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

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

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

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



WCIIOIb30BaTh IIPU BBITIOJTHEHWHU YYEOHBIX 3aJaHUNi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (puznuecKoro cojep)kaHus, CIPaBOYHBIE MaTepHUAIIbl, PECYpPChl CETH
WNutepHer, BiajeTh MNpuUEéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHus
uH(popMaIK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPATKHE IMCBMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHHUKOB HMH(pOpMAIuu (DU3NYECKOTO COACP)KAHHUSA, B TOM YHCIIC
nyOJIMYHO JIeJIaTh KPaTKHWE COOOIIEHUSI O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPaMOTHO MCIOIB30BAaTh W3YYCHHBIN MMOHATUWHBIN
amnrmnapar Kypca (pU3nKu, CONPOBOXK/IaTh BBICTYIUICHUE TTPE3CHTAIUEH;

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

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

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

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pacIHIMpeHHE (CKaTue), TEIIoBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAYMBAaHUE, KalWJUISIPHBIC SBJICHMUS,
UCHapeHue, KOHJAEHCAIus, IUIaBJIEHUE, KpHUCTAUIM3alMsl, KHUIEHHE, CIOCOOBI
Teruionepeaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE), TEIUIOBbIE TOTEPH,
ANEKTpU3alus TeJ, B3aUMOJIEUCTBHE 3apsA0oB, JEUCTBHS DJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJCICTBUE MATHUTOB, JE€HCTBUE MATHUTHOTO IMOJS Ha
IPOBOJHUK C TOKOM) IO ONHMCAHUID MX XapaKTEpHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacmo3HaBaTh  NPOSBICHUE  M3YYECHHBIX  (U3MYECKUX  SBJICHUH B
OKpyKaromeM wmupe (B TOM 4ucie (U3MYECKUE SBJICHUS B MPHUPOJE:
MOBEPXHOCTHBIC U KANMWUISIPHBIE SIBICHUS B TPUPOJE, KPHUCTAUIBI B TMPHUPOJE,
usnyyenue CouHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE Opu3bl, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTpUYECKUE SIBIIEHUS B aTtMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTraHW3MOB, MarHUTHOE TOJ€ 3eMJIH, Ipeiid MOII0COB, POJIb MArHUTHOTO
noyigs JUIs KU3HM Ha 3emiie, MOJSPHOE CHUSHUE), MPU 3TOM MEPEBOJIUTH



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

OMKCHIBATh HM3yYCHHBIC CBOMCTBA TEN U (DU3UYCCKUEC SBICHUS, HCIOJB3YS
dusnuecknue BENMWYWHBI (TeMmIeparypa, BHYTPEHHSS DJHEpPrus, KOJWYECTBO
TEIJIOTHI, paboTa rasa, yenbHas TEIIOEMKOCTh BEIECTBA, YJENbHAas TEIJIoTa
IUTABJICHUS, YJIelbHas TEeIuloTa NmapooOpa3oBaHUs, yJeidbHash TEIUIOTAa CropaHus
TOTUTHBA, KOA(M(PUITUEHT MOIE3HOTO JICHCTBHS TEIJIOBOW MAaITUHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AyXa, DOJICKTPUUYSCKHHA 3apsij, CHJa TOKa, DJJICKTPUUYECKOe
HANPsDKCHUE, COMPOTHBICHHE NpoBoAHWKA, DJ[C B IemM MOCTOSHHOTO TOKA,
JIEKTPUUECKOE yJAEIbHOE COMPOTHBJICHUE BEIIECTBa, pabdoTa W MOIIHOCTh
ANEKTPUUECKOT0 TOKA), MPY OMUCAHUU MPABUIILHO TPAKTOBATh (PM3HUUECKUI CMBICI
WCIIOJI3YEMBIX BEIIMYMH, WX OOO3HAYCHUS M CIUHUIII (DU3UYCCKUX BEIIMYHH,
HAXOJUTh (OPMYJIBI, CBS3BIBAIOIINE MAHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJTUYMHAMH, CTPOUTH TPA(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIIHYNH;

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

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIN peajbHbIX OOBEKTOB, MPOLIECCOB U
SIBJICHUM, BBIJCISITH TPU OTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIC CBOWCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (HU3UIECKUE MOJICIIH JJIT OOBICHCHUS
(bu3HUEeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;

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

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



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

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

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

POBOJUTH TMpPSMbIE U KOCBEHHBIE HW3MEPEHHS (DUIUYECKUX BEIUYUH
(TeMriepatypa, OTHOCHUTENbHAs BIAXKHOCTH BO3/yXa, CHJa TOKa, HaIpsDKEHHUE,
ylienbHas TeIUIOEMKOCTh BEIECTBA, COMPOTHBIICHHWE TPOBOJHUKA, paboTa u
MOIITHOCTh 3JEKTPUYECKOTO TOKA) C HCMIOJIb30BAHHUEM AHAJIOTOBBIX M IH(PPOBBIX
pruOOpoB, 0OOCHOBBIBATH BHIOOP METOJla M3MEpEHHUs, (UKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTh 3HAUCHHUE M3MEPSEMON BEJIMYUHBI C TTOMOIIBIO YCPETHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh ITOIPELIHOCTh U3MEPEHUM;

IPOBOJNUTH IKCIEPUMEHTAIbHBIE MCCIEAOBAHUS 3aBHUCHUMOCTEH (PHU3UIECKIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT ero o0bémMa M HarpeBaHUs WU
OXJIKJICHUS, UCCIIEIOBAHUE SIBJICHUSI TETJIO0OMEHA MPU CMEIIMBAHNUN XOJIOJHOU U
ropsiyeil  BOJbI, 3aBUCHMOCTh COINPOTUBIICHUS TMPOBOJAHUKA OT €ro JUIMHBI,
IUIOIIAIA TONEPEYHOTO CEYCHHUS U YACTHHOTO COMPOTHUBIICHUS BEIIECTBa
IPOBOJIHMKA, CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAMpPSDKEHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IMOCIIEI0BATEIbHOTO U MApaJUIEIbHOIO COEAMHEHUN
IIPOBOJTHUKOB): COBMECTHO C YyuuTeJIeM (POPMYIHpPOBaTh 3ajadyy W THUIIOTE3Y
WCCIICJIOBAHMSI, CAMOCTOSITEIPHO TUIAHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPEICTABISITh MMOJYYSHHbIE 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH B BUJE TAOIHIl U
rpadUKoOB, OLEHUBATh MOTPEIIHOCTH, JeJaTb BBIBOJBI IO pe3yibTaTaM
UCCJIeIOBAHMUS;



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

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

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

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

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

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

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



IPU BBIMOJIHEHUH YUYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3NYECKUX IPOLECCOB
pacnpenensiath OOS3aHHOCTHM B TpYIINE B COOTBETCTBUM C IOCTaBICHHBIMU
3alayaMu, CJIEAWTh 3a BBINOJIHEHUEM IUIaHa ACHCTBUH U KOPPEKTUPOBAThH €rO,
aJ€KBATHO OLIEHMBAaTh COOCTBEHHBI BKJIAJ B JI€ATEIbHOCTb TIPYIIIBI,
BBICTpaNBaTh KOMMYHHUKAaTUBHOE B3aUMOJEUCTBUE, NPOSABISIL TOTOBHOCTH
paspemiaTh KOHGIUKTHI.

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

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

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

pacno3HaBaTh  NPOSBICHUE  M3YyYEHHbIX  (U3MYECKUX  SBJICHUU B
OKpYy>KaroleM Mupe (B TOM uucie (pu3nyeckue SIBICHUS B MPUPOJE: MPUIUBBI U
OTJIUBBI, JBUXKEHUE MIaHeT COJHEYHOW CHCTEMbl, PEAKTHUBHOE JIBM)KEHHE >KHBBIX
OPraHU3MOB, BOCIIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPACEHHUE, CECHCMHUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHUE SIBIICHUS B MIPUPOJIE, OMOIOTUYECKOE
NENUCTBUE BUIUMOTO, VYIbTPA(PHOJIETOBOTO W PEHTTEHOBCKOTO U3IyYEHHH,
€CTECTBEHHBI pPAaJMOAKTUBHBIA (POH, KOCMUYECKHE JIy4yd, pPAJUOAKTUBHOE
U3JIy4YEHUE NPUPOAHBIX MHUHEPAIOB JEUCTBHE PANMOAKTUBHBIX W3IyYCHMM Ha
OpraHM3M YeJOBeKa), MPU 3TOM MEPEeBOAUTH MPAKTHUUECKYIO 3ajady B Y4YEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (GU3HUUECKUX SBJICHHM;

ONMKCHIBATh M3yYEHHbIE CBOMCTBA TeN U (PU3UYECKUE SIBJICHUSA, UCIIONb3YS
(¢u3nueckue BENIMYMHBI (CpeHsii W MIHOBEHHAass CKOPOCTh Tela IMpHU



HEPAaBHOMEPHOM JBWIKEHHM, YCKOPEHHUE, MEPEMEIICHUE NPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JBH)KCHUM, YIJIOBasg  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHUE CBOOOIHOIO
NaJICHUs, BEC TENA, LEHTP TSKECTU TBEPIAOTO TEJIA, UMITYJIbC TEJA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbl, MEXaHHUYeCcKasi paboTa U MOUIHOCTh, MOTEHLIMAIbHAS YHEPTHs Tela,
MOAHATOTO HaJl TIOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTHUS CKATON MPYKUHBI,
KMHETUYECKAsT DHEpPrus, IOJHAs MEXaHM4YeCKas DSHEpPrus, MNEPUOJ M YacToTa
KOJ1e0aHM, epUol MaTeMAaTUYECKOr0 U MPYKUHHOTO MAasATHUKOB, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEIOMIICHUS
cpelpl), TMpH ONHCAHMM TPABUIBHO  TPAaKTOBAaTh  (PU3WYECKUH  CMBICI
UCIOJIb3yeMbIX BEJIIMYMH, MX OOO3HAYEHUS M EIUHUIBI (DU3NYECKUX BEIIUYUH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKN U3yUEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEJIMYNH;

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

CTPOUTH (PU3NYECKHE MOJENH peaTbHbIX OOBEKTOB, MPOLECCOB U SIBJICHUH,
BBIICJIATh MPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUN, MPUMEHATh (PUINYECKUE MOJAEIH s OObICHEHUs
(bu3HUEeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1ay;

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

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



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

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

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

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

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JIBUJKEHHH, YCKOPEHHE CBOOOJIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT  TPEHUS  CKOJIBKEHU,
MEXaHH4YecKas paboTa H  MOIIHOCTh, dYacToTa H IEpHOJ  KojcOaHUi
MaTEeMaTUYeCKOr0 W MNPYXUHHOIO  MAasTHHUKOB, (OKYCHOE  paccTOsHUE
coOuparomield JIMH3BI M €€ ONTHYecKas cuja, paJAuoOaKTUBHBIA (OH) ¢
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METOJa W3MEpPEHHs, IUIAHUPOBATh H3MEPEHHS, CaMOCTOATEIBHO COOMpaTh
HKCINEPUMEHTAJIbHYI0O  YCTAaHOBKY,  BBIYHMCIATH  3HAYEHHE  BEJIUYUHBI U
aHAJIM3UPOBATh IOJIyYEHHBIE PE3YyJIbTaThl, OLEHUBAsI MOIPEUIHOCTh PE3yIbTATOB
KOCBEHHBIX U3MEPECHHUI;

POBOJNUTH IKCIEPUMEHTAIbHBIC MCCIEAOBAHNUS 3aBUCHUMOCTEH (PU3UIECKIX
BEJIMYMH (3aBUCUMOCTH MyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JIBIKEHUU 0e€3
HAYaJbHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT CHJIbI
HOpPMAaJIbHOTO JIaBJICHUS, MEpUOoJia KoJIeOaHUM MaTeMaTHYeCKOro MasiTHUKa OT



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

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

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

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

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

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

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOUIECHUS HAa OCHOBE
uH(pOpMAaIMU U3 HECKOJIBKUX HMCTOYHMKOB (PU3MUYECKOrO COAEpPM aHUs, MyOIMYHO
IPEACTABIATh PE3YJIbTaThl NPOEKTHOM MJIN UCCIIEI0BATEIbCKON NEATENbHOCTH NPU
3TOM T'PaMOTHO MCIIOJIb30BaTh W3YUYEHHBIM IMOHATUWHBIM ammapar M3y4aeMoro



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



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo yacos DJIeKTPOHHbIE

HaumenoBanmue

Ne (uugposbie)
pa3/iesi0B U TeM Kontpoabnbie | IlpakTuueckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoThI padoThI

pecypcsbl

Paszpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY’KAIOLIEr0 MUpa

®dusrka — Hayka o

1.1 2
pUpoJe
1.2 ®usnuecKue BEINYHHbI 4 2
13 EcTecTBEeHHO-Hay4YHBIN )
METO/1 TIO3HAHUS
Nroro no pazaeny 8

Pa3znen 2. HepBOHa‘laJIbHI)Ie CBECICHHUA 0 CTPOCHUM BelllECTBA

2.1 CtpoeHue BelecTa 2 1

JBr>xenue u
2.2 B3alMOJICHCTBHE 4
YaCTHI] BEMIECTBA

Arperatasie
23 P |
COCTOSIHUS BEIECTBA
Nroro no pazaeny 7

Paznen 3. /IBuskeHune u B3auMo/ieiicTBUE TeJl

Mexanuueckoe
3.1 10 2
JIIBUKEHUE

3.2 Huepuus, macca, 9 1 2




IIJIOTHOCTD

3.3 Cuia. Bune! cun 15

Hroro no pazaeny 34

Pa3nen 4. **]]apnenue TBEPABIX TEM, )KUIKOCTEH U Ta30B

Hasnenue. [lepenaua

41 JaBJIeHUs TBEPABIMU 5
TeJTaMH, KHUAKOCTIMU U
razamu

4.2 JaBnenue KuaKoCTH 6

43 ATMocdepHoe 5
JaBJICHHE
JleicTBUE XKUAKOCTH 1

4.4 raza Ha nOTpy€HHOE B 12
HUX TEJ0

Hroro no pazaeny 28

Paznen 5. Pabora u MOIIHOCTB. JHEPrust

5.1 Pabora u mouHOCTH 6

5.2 [IpocThie MeXaHU3MBbI 8

53 Mexanuueckas 5
SHEPTH

Hroro no pazneny 19

Paspnen 6. IloBTopuTe1bHO-0000111a101IHI MOAYJIb

IToBTOpHUTENBHO-

6.1 6

00001IaroITHi MOy Th

Nroro no pazaeny 6




OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

13




8 KVIACC

KoimnuecTBo yacos D1eKTPOHHBIE
Ne HaumeHnoBaHue pa3ienoB H(ppoBbIEe
pas Konrpoibubie | IIpakTnyeckue (pp )
n/m | W TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nea 1. TenJioBble siBJIeHUs!
L1 CtpoeHue u cBoicTBa 6
' BEIECTBA
1.2 TennoBsle mponeccsl 33 1 2.5
Hroro no pazneny 39
Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
DNEKTPUUECKUE 3apAbl.
2.1 3apsKEHHBIE TENIA U UX 9
B3aUMOJICVCTBHUS
[TocTostHHBIM
2.2 . 31 1 8
INEKTPUUYECKUIN TOK
2.3 MarHuTHbI€ SIBIICHUS 11 3
DJNIeKTpOMarHuTHas
2.4 P 7 1
UHIYKIHS
Uroro no pazaeny 58
Pa3nea 3. [loBTopuTe1bHO-000011AK0 1M MOAYJIb
31 IToBTOpHUTENBHO- 5
' 0000 MOIYIIb
Hroro no pasneny 5




OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

13.5




9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumeHnoBaHue pa3aeioB nudposbIie
pas Konrpoibubie | IIpakTnyeckue (pp )
n/m | | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. Mexannuyeckue siBJeHUSA
L1 MexaHnuyecKkoe IBUKEHUE 30 1 4
' U CIIOCOOBI €0 OIMCAHUS
1.2 B3anMmonelicTBue Ten 18 3
1.3 3aKOHBI COXpaHEHUs 15 1
Nroro no pazaeny 63
Pa3znea 2. Mexann4yeckue KoJ1€0aHUA U BOJIHBI
2.1 Mexannueckne KojIeOanus 8 4
MexaHuueckue BOJIHEL.
2.2 10
3ByK
Uroro no pazaeny 18
Pa3jen 3. DieKTpoMarHuTHOE MoJI€e U 3JIEKTPOMATHUTHbIE BOJHBI
11 DJIEKTPOMArHuTHOE MOJIE U 6
' 3JIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazaeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
3aKOHBI pacIpOCTPAHEHUS
4.1 8 1
cBeTa
4.2 JIMH3EI ¥ OITUYECKHUE 6 1




npuOOpbI

Pasnoxenue 66J‘IOFO CB€Ta
43 2
B CIICKTP

Uroro no pazaeny 16

Pa3gen 5. KBaHTOBBIE IBJICHUSA

Ucnyckanne n
5.1 MIOTJIOLIEHHUE CBETA 4
aTOMOM
5.2 Ctpoenue aTOMHOTO sijipa
53 SnepHble peakuuu 7
Hroro no pazaeny 16

Pa3nen 6. IloBTopuTe1bHO-00001IaK0IIHIT MOAYJT

Mexannueckue ABICHUSA
6.1 (TTOBTOPUTENHHO- 6
0000IIarOIINIT MOJTYJIb)

TeruioBbie ABIEHUS

6.2 (IOBTOPUTENBHO- 3
0000IIArOIIINIT MOTYJIb)
DJeKTpOMarHuTHbIC

6.3 SIBJIIEHUS (IOBTOPUTEIBHO- 3

0000IIAIOIIIIT MOTYITh)

CBeToBbIC SIBIICHUS
6.4 (TIOBTOPUTENHHO- 1
0000110 MOJTYJIB)

6.5 IToBTOpHUTENBHO-

0000IIarOIINIT MOTYJTh




Hroro no pazneny

17

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136

16




IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®usuka — HayKa O
npupoze. Spnenns
IIPUPOIBI

duznueckue ABICHUI

dusnyeckue BEIMINHEI.
PasmepHocTh. ®uznueckue
npudopsl. [TorpemHoctu
IIPU MIPSMBIX U3MEPEHUSX

N3MmepeHne JTMHEHHbBIX
pa3MepoB Tel U
MIPOMEKYTKOB BPEMEHHU

JlabopaTtopHnas pabota Nel
"OmnpeneneHne MeHbl
JISTICHUSI TITKAJTBI

HU3MEpUTEITLHOTO TIprbdopa."

JlabopaTtopHnas pabota No2
"Uzmepenue o0nEMa
JKUAKOCTH U TBEPIOTO
Tena."

Merozasl Hay4HOTO
rno3Hanus. Onucanue




(bu3nYeCKuX SBJICHUH C
IIOMOIILIO MOJeIeH

Onwucanue GpU3NUECKUX
SIBIICHUI C IOMOIIIBIO
MOJCTICH.

CTpOCHI/Ie BCIICCTBA.
OHBITBI, JOKa3bIBAIOIIMEC
AUCKPETHOC CTPOCHUC
BC€IICCTBA

10

JlaGopaTopnas pabota No3
"OnpeneneHue pazmMepoB
MaJjbIx Ten. Meroa psaos. "

11

TermmoBoro pacmmpeHus
ra3oB. OMbITHI 11O
O0OHapYXEHHIO IeUCTBUS
CHJI MOJIEKYJISIPHOTO
NPUTSKEHUS

12

JIBMyKeHHe 4acTull

BemectBa. uddysus.
BpoyHoBcKoe iBUkKECHUE

13

HabGmonenue n
00BsicHeHHE OPOYHOBCKOTO
IBIKeHUs U qudy3un

14

B3anmMoneiicTBue yacTuil
BEILIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHHE

15

Ar PeraTHbIC COCTOSAHUA
BCIICCTBA. OcobeHHOCTH




arperaTHbIX COCTOSIHHI
BOJIbI

16

Mexanunueckoe OBHKEHHUE.
IIyTs, Tpaekropus,
MEpEMEILICHUE

17

PaBromepHOE 1
HEPaBHOMEPHOE JIBUKEHUE.
Ckopoctb

18

HaxoxnaeHnue ckopocTty,
IIyTH U BPEMEHH IIPU
paBHOMEPHOM
IPSIMOJIMHETHOM
JBUKEHUH

19

JlaGopaTtopnas pabota No4
"OnpenesneHne CKOpOCTH
PaBHOMEPHOTO JBUKECHUS"

20

['paduku npsiMOIMHENHOTO
PaBHOMEPHOT'O JBU>KEHUS

21

Pemenue 3agau no reme
"Pacuer cpenneit
ckopoctH"

22

JlaGopatopHas pabota Ne5
"Onpenenenue cpenHen
CKOPOCTH CKOJIbKEHUS
OpycKka WiId IapHKa mo
HaAKJIOHHOH miockocth"

23

OTHOCHUTETBHOCTD
nemkennsa. CnoxeHue




CKOpOCTEN Npu
NapauIeIbHOM JBUKCHUH

24

[Tonyuyenue n aHanus
rpaduKOB 3aBUCUMOCTHU
MyTH U CKOPOCTH
JBIDKEHUS OT BPEMEHU

25

Pemenue rpadguuecknx
3ajad4 1mo reme "MexaHuka.
PaBHOMepHOE
IIPSIMOJIMHEMHOE
nBrxeHue"

26

SIBnenue nHepuMH. 3aKOH
MHEPLIUU

27

B3auMozeiicTBue TEN Kak
MPUYHHA U3MEHEHUS
ckopocTH. Macca tena Kak
Mepa UHEPTHOCTHU Teja Npu
MOCTYTATEeIbHOM
JIBIKEHUN

28

JlaGopaTopnas padora Ne 6
"Onpenenenre Macchl
TBEpAOro Tena."

29

II;moTHOCTE BemecTBa

30

JlaGopatopHas pabota Ne 7
"Onpenenenue MmIOTHOCTH
TBEpI0TO Tena"

31

Permrenue 3agad mo reme
"Macca tema. [ImoTHOCTE




BerecTna"

32

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

33

IToaroroBska K
KOHTPOJIbHOH paboTe mo
TeMe "®Puznka — Hayka o
npupoze. [lepponayanbHbie
CBE/IeHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU
BeulecTBa. MexaHuka"

34

Konrtponbnas padora Nel
"®u3nKa — HayKa o
npupoze. [lepBonayanbHbie
CBEJIeHUsI 00 aTOMHO-
MOJIEKYJISPHOM CTPOSHUU
BelrecTsa. Mexanuka'

35

Cuna. SIBiieHUE TATOTEHUS.
Cuiia TSKeCTH

36

N300pakeHue Cul.
Pemenue 3anay o Teme
"OnpeneneHue CUIIbl
TsKecTu"

37

Cuna ynpyroctu. 3aKoH
I'yka

38

Bec Tena. U3mepenue cuil.
Junamomertp

39

H3meHeHns CKOpOCTH IIpH




B3aNMOJICHUCTBUHU TeJl

40

Pemenue 3anau no teme
"Cuna ynpyroctu. Bec
Tena"

41

JlaGopaTopHas pabota Ne§
"OMNEBITEHI,
JIEMOHCTPHUPYIOIIUE
3aBUCHUMOCTD PACTSIKEHUS
(medopmanum) npyKUHLI
OT MPHUIIOKEHHON CHJTBI"

42

Cuna tpenus

43

Cii0o)xeHne CUil.
PaBHOpelicTByIOIIAdA crta

44

Pemrenue 3agad mo reme
"CrnosxeHue CHUil.
PaBnopeiicTByromas cuna"

45

Pemenue 3amay no reme
"BzaumonencTBue TeIl.
CuJiel B MeXaHUKE"

46

Penrenue 3amad mo reMe
"Cuna TpeHus.
3aBUCUMOCTH CUJIbI TPEHUS
OT IUIOIIAI
CONPUKOCHOBEHUS"

47

JlaGopaTtopHnas pabota Ne9
"OIBITHI,
JEMOHCTPHUPYIOIIHE
3aBUCHUMOCTH CHIIBI TPEHUS




CKOJIBXKEHUS OT CHJIBI
JTaBJICHUS U XapaKTepa
COTIPUKACAIOLIUXCS
MOBEepXHOCTEH"

Pemenue 3agau mo reme

48 "B3aumoaeicTBue TEI.
Cuitel B MexaHuke"

49 KontponsHast padota Ne2
"B3aumonerctaue Tea"

50 JlaBneHue TBEPABIX TEN
Pemenne 3amag mo Teme

51 "OnpeneneHus TaBICHUSI
TBEpAOro tena"

5) 3aBUCUMOCTh JaBJICHUS
rasza oT TeMIEepaTypsbl

53 JlaBneHue KUIKOCTEeH U
ra3oB. 3akoH Ilackans

54 ITaeBMaTHueckue
YCTpOWCTBA

55 3aBUCUMOCTh JIaBJICHUS
YKUJIKOCTHU OT TTyOUHBI

56 I'mapocratuyeckuit
napajokc

57 Coo01maronmecs: COCyIbl.

53 I'mapaBnnyeckue
MEXaHU3MBI

59 Hcronp30BaHne BHICOKHX

I[aBJ'ICHI/Iﬁ B COBPEMCHHBIX




TEXHOJIOI'usAX

60

Pemenue 3agau no reme
"JlaBJieHUE KUIKOCTH"

61

Atmocdepa 3emnn u
NIPUYUHEI €€
CyILIECTBOBaHUS

62

[IposiBiieHne aencTBUS
aTMOC(EpHOTO JTaBJICHUS

63

N3mepenue atmochepHoOro
naBieHus. OnbIT
Toppuyesnu

64

3aBUCHUMOCTh
aTMoc(hepHOTro naBICHHUS
OT BBICOTHI HaJl YPOBHEM
mopsi. [Ipubopsr asst
U3MepeHust aTMoc(hepHoro
JABJICHUS

65

bapomerp-anepoun.
ATMmocdepHoe TaBieHne Ha
pa3IMYHBIX BBICOTAX

66

BrrTankusaroias cuia.
3akoH Apxumena

67

Pemmenue 3agad mo reme
"3akoH Apxumena"

68

YciaoBue BO3HUKHOBEHUS
BBITAJIKUBAIOIICH
(apxuMeI0BOIN) CUJTBI,
MOJTEKaHUE.




69

JlabopaTtopnast pabota Nel0
"Onpenenenne
BBITAJIKUBAIOIIEH CUJIBI,
JeicTBYIOILEH Ha Telo,
NOTPYKEHHOE B XKUJIKOCTD"

70

IlnaBanue Tea

71

JlaboparopHas pabota Nell
"UccnenoBanue
3aBHCUMOCTH Beca Teja B
BOJIe OT 00BeEMa
MOTPYKECHHOU B KHUJIKOCTh
JacTu Tea"

72

BosnyxormuiaBanue.
[LinaBanue cy0B

73

Pemrenue 3aga4 no treme
"3akoH Apxumena.
YcnoBug miaBanus Ten'

74

Penrenue 3amad mo reMe
"JleficTBUE KUAKOCTH U
rasa Ha Iorpy>kKeHHOE B
HMX TeJIo"

75

Konctpyuposanue
apeoMeTpa WIH JOIKH U
oIpezciIeHne
Ipy30I0AbEMHOCTH

76

IloaroroBka k
KOHTPOJIBHOM paboTe 1o
teme "JlaBieHue TBepIbIX
TEN, )KUAKOCTEH 1 ra3oB"




Kontponbhas padota Ne3

77 "JlaBiieHuE TBEPIBIX TEI,
JKAIKOCTEN U ra3oB"

78 Mexannueckas paboTa

79 MomHocTb
Pemenue 3anau Ha

80 ornpezeneHue padoTel U
MOIITHOCTH

21 Pabota cuibl TSKECTH U
CHUJIBI TPEHUS
Pemenue 3amay no teme

82 "PabGoTa cuIBI TSKECTH U
cuiibl TpeHus"

23 Pemmenue 3agad mo reme
"MomHocTs"

84 [IpocThie MexaHU3MBI

25 MowmenT cuibl. [IpaBuio
MOMEHTOB
JlabopaTtopnas pabota Nol2

26 "N3yueHne npaBuia
phIuara Juist MoABM>KHOTO U
HEIMOABIKHOT0 OJI0KOB"

%7 "3onoToe npaBuio"
MEXaHUKH

28 Pemienue 3agau no reme
"PaBHOBecue pbryara"

29 [IpocTeie MeXaHU3MBI B

OBITY, TEXHHUKE, )KUBBIX




OpraHu3Max

90

Ko duuuent noneznoro
JIEUCTBUSA MPOCTHIX
MEXaHU3MOB

91

JlaGopaTtopnas pabora Nel3
"Onpenenenne KIIJ]
MOJIBIYKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

92

MexaHunudeckasi HEprusl.
Kunernueckas u
MOTEHIMAIbHAs SHEPTUs

93

3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPrUuur

94

M3MeHeHns KUHeTUUYeCKOM
Y NOTCHIIMAIILHON SHEPTUH
MIPU CKaThIBAHHUH TeJA MO
HAKJIOHHOM INIOCKOCTH

95

ITonroroBka k
KOHTPOJIBHOH padoTe 1o
teme "PaboTa 1 MOIITHOCT.
Ouneprus"

96

Konrponbnas padora Ned
"PaboTa 1 MOITHOCTb.
Ouneprusa”

97

Pabora ¢ TexcTaMu o TeMe
"MexaHn4ecKoe
IBHKeHHE"

98

Pabora ¢ TekcTamu 1o Teme




"Ctpoenue BemecTpa"

99 Pabora ¢ TekcTamu 1o Teme
"Cuel B npupoae”

Pabora ¢ TekcTamMu o TeEMeE
100 "JlaBiieHue TBEPIBIX TEI,
JKUJIKOCTEN U ra3oB"

101 Pabora ¢ Tekcrtamu o Teme
"Oneprus"

102 PaGora ¢ Tekcrtamu o teme

"IIpocTeie MexaHU3MBI"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

13




8 KVIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbBIE
Ne Tema ypoka Konrpoasubie | IlpakTuuyeckue uuppoBbIe
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
OCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U UX OIBITHBIC 1
MOITBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Monenu TBepAOro, )KUIKOr0 U ra3000pa3zHoro |
COCTOSIHMI BEIeCTBa
4 Kpucramnmaeckue u amopdusie Tena. ['paden. 1
[TonydyeHne UCKYyCCTBEHHBIX ajIMa30B
5 CmauuBaHMe U KallWJUISIPHOCTb. |
IToBEpXHOCTHOE HATSKEHUE
TermioBoe paclIupeHne U CkaTue 1
Tennosoe nuxkenue. Temieparypa 1
TemnepaTypHbI€ IKaJIbI 1
9 BHyTpeHHss sHEprus u crnocoOsl €€ |
WU3MEHEHUs
10 Buael Terionepenauu 1
1 Hcnonp30BaHne TEMIOBBIX CBOMCTB BELLIECTB U |
MaTEepUajIoB B LIETAX SHEProcOepeKeHus
12 KonnuecTBo Temnotel. Y aenpHas 1
TEIII0EMKOCTh
13 Pemrenue 3agaud mo treme " KomuuectBo 1




TEIUIOTHL. Y AelIbHASA TETUIOEMKOCTE"

14

VYpaBHeHue TemoBoro 6ananca. Termnooomen
U TEIJIOBOE paBHOBecHe. 3akoH HproToHa—
Puxmana

15

Jlabopartopnast pabota Nel "HccnenoBanue
SBIIEHUS TETIOOOMEHA MPU CMEIINBAHUN
XOJIOZHOM U ropsiueit Boab!"

16

Pemenue 3amay mo reme "TermiooOMeH u
TEMJIOBOE paBHOBecHE"

17

JlaGopatopnas pabora Ne2 "Omnpenenenue
KOJIMYCCTBA TCIJIOTHI, ITOJTYUYCHHOT'O BOIIOI>'I
[pH TEII00OMEHE C HarpeThIM
METAUINYECKUM LIIHHAPOM"

18

IInaBnenue u OTBCPACBAHUC KPUCTAININICCKUX
BCIICCTB. yI[eJIBHaSI TCIIOTA IIJIaBJICHUA

19

Pemrenue 3amaud mo treMe "IlnaBienue u
OTBepACBaHNE KPUCTAITUYECKUX Tea"

20

Pemenue 3amau mo teme "TemnooOmeH.
[InaBnenue n oTBepaeBanue"”

21

CpaBHEHHE NPOLIECCOB IUIABICHHUS
KPUCTAJTUYECKUX TN U Pa3MATYEHUS MIPH
HarpeBaHuu amopdueIx Ten. ['paduku
TUTABJICHUS U OTBEP/ICBAHMUS.

22

Hapoo6pa30BaHHe N KOHICHCAaI . I/ICHapeHI/IC

23

Kunienune. Y nenpHas Temiora
nmapooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATyPhl
KHUIICHUS OT aTMOC(EPHOTO JaBICHUS

24

Pemenue 3anau no teme "IlapooOpasoBanue u




KurieHue"

3aBHCHMOCTD TCMIICPATYPhbI KUIICHUA OT

25
aTMOC(EepHOTO AaBICHHUS.

26 HacpliieHHbIil 1 HEHACHIIIEHHBIA Map.
BrnaxHocTs Bo3ayxa
BitaxxHOCTB BO311yXa 1 €€ U3MEpEHHUE.

27 Jlabopartopnast pa6ora Ne3 "Omnpenenenue 0.5
OTHOCHUTEIBLHOM BIIAXKHOCTH BO3yXxa"

28 Pewenue 3anau no reme "BrnaxHocTs"
Pemenue 3aga4 u aHanu3 CUTyaIu,

29 CBSI3aHHBIX C SIBJICHUSIMH UCTIAPEHUS U
KOHJCHCALIUU

30 DHeprus TOIUIMBA. Y IebHas TEIIoTa
CropaHus

31 [TpuHIMITBI paOOTHI TETIOBBIX JBUTATENCH

1 [TapoBast TypOuHa. JIBuraTesnb BHyTPEHHETO
CrOpaHus

33 KII] TermoBoro nBuratens

14 Pemenwne 3agau o Teme "KII/] TermnoBoro
nsurarens"”

15 TemnoBbie IBUTATENH | 3aIIUTa OKPYKAIOIIEH
Cpebl

36 TeruioBble OTEPHU B TEIIOCETAX

37 3aKOH COXpaHEeHUsI U MPEBPALLEHUS SPHEPTUU B
MEXaHMYECKUX U TEIUIOBBIX Mpoleccax
[ToaroToBka K KOHTPOJIBHON paboTe MO TeMe

38 "TeruioBble siBiieHUs. MI3MeHeHnue arperaTHbIx

COCTOSIHUH BemecTna"




KonTponbhas padora Nel "TeruoBbie

39 siBJIeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUM 1
BenrecTna"

40 Onektpusalus Ten. [[Ba pona 3apsnioB 1

41 PaznuanbIe cCrIOCOOBI 3JIEKTpU3AIUN BEIIECTB 1

47 B3aumMogeiicTBre 3apsyKeHHBIX TeJl. 3aKOH |
Kynona
Dnektpuyeckoe nose. HanpsxEnHocTh

43 aneKTpudeckoro nosst. [Ipunun 1
CYNEPIIO3UIIMU JIEKTPUYECKUX TOJIEH

44 Hocurenu snexTpuueckux 3apsioB. I
DnemeHTapHbIN 3apsa. CTpoeHHne aToMa

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa 1

46 [IpoBOIHUKY, TUATEKTPUKH U 1
MOJIYIIPOBOIHUKHU

47 DJIeKTpU3alus B MOBCEIHEBHOM )XU3HU 1

43 Pemenue 3anau no teme "3akoH coxpaHeHUs |
ANEKTPUUECKOTO 3apsiaa'

49 DnekTpudeckuil Tok. UcTouHuku 1
AIEKTPUYECKOTO TOKA

50 JlelicTBUS 3JIEKTPUYECKOTO TOJIS Ha |
MIPOBOJIHUKH U TUDJICKTPUKH

51 DNEKTPUUECKUN TOK B METAILIAX 1

52 DJIEKTPUYECKUI TOK B JKHIAKOCTAX U razax 1

53 DneKkTpuyecKas 1erb 1

54 Cuna Toka. AMnepmeTp 1

55 DneKkTpuyecKkoe HanpsikeHue. BonbtmeTp 1




56

Jlabopartopnast pabota Ne4 "CoHopka u
UCIBITaHUE 3JIEKTPUUECKON I[EMH MTOCTOSHHOTO
TOoKa"

57

3aBHCHMOCTB CHJIBI TOKA OT HANPSHKECHUSI.
3axon OMa 1Ji yyacTKa Henu

58

JlaGopatopHnas pabota Ne5 "Mccnenoanue
3aBHCHUMOCTH CHJIBI TOKA, IPOTEKAIOLIETO
4yepes3 pe3UCTOp, OT HAIPSHKEHUS Ha PE3UCTOPE
U COINPOTHUBIIEHUS pe3ucropa’

59

:‘)J'ICKTpI/I‘IeCKOG COIIPOTUBJICHHC. YaennHOE
COIIPOTUBJICHUC

60

JIabGoparopnas padora Ne6 "Onpenenenue
paTopHas p P
YIEIBbHOIO COMPOTUBIICHUS TPOBOJHUKA"

61

Pemrenue 3amau no reme "DieKTpUUECKOE
COIIPOTHUBIIEHHUE. Y IEIIbHOE CONIPOTUBIIEHHE"

62

Pemrenue 3amaud mo teme "3akod Oma"

63

IlocnenoBaTenbpHOE U napajjicJIibHOC
COCIUHCHUS ITPOBOAHUKOB

64

JlaGopatopHnast pabota Ne7"IIpoBepka npaBuia
CJIOKEHUS HAIIPSDKEHUN IIPU
[10CJIEI0BATEILHOM COEIMHEHUH JIBYX
pe3ucTopoB”

65

Pemenne 3ama4d no teme "[locienoBarenspHoe
U NapaJyieIbHOE COEIMHEHUS MPOBOJIHUKOB"

66

Jlabopartopnast pabota Ne8'"IIpoBepka mpaBmuiia
JUTSL CUJIBI TOKA MPU NapajuieIbHOM
COCMHEHHUH PE3UCTOPORB"

67

Pemenue 3ana4 Ha npuMeHeHue 3akoHa Oma




JJI pas3IMdYHOro COCAMHCHUS IIPOBOJAHHUKOB

O/1C u BHyTpeHHEEe CONPOTUBIICHUE

68 HCTOYHHUKA TOKa. 3akoH OMa IS IMOJTHOM IeITH
Pemenue 3amgau no reme "IJ1C, BHyTpeHHEE

69 CONPOTHUBJIEHWE UCTOYHHMKA TOKA. 3akoH OMa
I MOJIHOM 1enn”
Jlabopartopnast pabota Ne9"Omnpenenenue 3/(C

70 Y BHYTPEHHETO CONPOTUBIICHUSI HICTOYHUKA
TOKa"

71 [TpaBwmia Kupxroda

7 Jlaboparopnas pa6ora Nel0 "ITpoBepka
npasui Kupxroga"

73 HenuHeiinble 2JIeMEHTEI.

74 PaGora snektpudeckoro Toka. MOIIHOCTh
AIEKTPUUYECKOTO TOKA

75 Jlabopartopnast pabora Nell "Onpenenenue
paboOTHI M MOIITHOCTH JICKTPUUECKOTO TOKA"

76 3akon [[xoyns-Jlenna. [lorpedburenu
ANEKTPUIECKOTO ToKa. KopoTkoe 3ambIkaHue

77 [IpuHIMI AEACTBUSA JOMAITHUX
ANIEKTPOHArpeBaTEeNbHBIX TPUOOPOB"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME

78 "DnexkTpudecKue 3apsabl. 3apsIKCHHBIC Tella U
ux B3aumMoaercTBua. I1ocTOSIHHBIN
ANEKTPUUECKUI TOK"
Kontponbhas padorta Ne2 "Dnekrpuueckue

79 3apsiabl. 3apsKEHHBIC TEJa U UX

B3auMoaercTBUA. I10CTOSIHHBIN




AIEKTPUYECKUNA TOK"

ITocTosiHHBIE MarHUTEL. MarHuTHOE I10JIE

80 3eMIi 1 €T0 3HAaYEHUE JJI )KU3HU Ha 3emMJie
MarauTHOro moJjsi MOCTOSIHHBIX MarHUTOB MIPH

81 WX O0OBEAMHEHUU U Pa3/ICIICHUH.
Busyanu3zaius mosist HOCTOSTHHBIX MarHUTOB

2 OmneiT OpcTena. MarHuTHOE 1MoJe
AIIEKTPUYECKOTO TOKA
OmneiT AMnepa. MarHuTHOE 110J1€ KaTyILKH ¢

83 TOKOM. [IpuMeHeHNE IEKTPOMAaruuToB B
TEXHUKE

84 Cuna AMrmiepa u onpejereHue e€ HalpaBICHUs

25 Pemenue 3amau o teme "Cuiia Amrepa u
omnpeesieHuE €€ HanpaBiIeHUs"
DNEeKTpOABUTATEIb MOCTOSTHHOTO TOKA.

86 Hcnonb3oBaHue 351eKTpoiBUraTeNei B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE
Jlaboparopnas pabota Nel2"3yuenue

87 JIEHCTBUSI MATHUTHOTO TIOJISI HA IPOBOJHHUK C
TOKOM"

28 [IpakTHueckoe npuMeHEeHNE
AIIEKTpOABUTaTENICH
Jlaboparopnas pabota Nel3

89 "KonctpyupoBanue u u3yueHue padoThl
aneKTpoaBuraress'

90 JlaGopatopnas pabora Nel4 "Uzmepenue KITJ]
AJIEKTPO/IBUTaTEIbHON YCTaHOBKH"

91 OnbiTel @apazes. 3aKOH PJIEKTPOMATHUTHOMN




nHaykunu. [Ipasuno Jlenna

H3MmeHeHull 3HaueHUS U HaIllpaBJICHUA

92 1
WHIYKIUOHHOTO TOKa
Pemnrenue 3agad mo reMe "3akoH

93 AJIEKTPOMArHUTHOW MHAYKIMH. [IpaBuno |
Jlenma"

94 Onekrporereparop. CrocoObl MOTyUeHUS |
AIIEKTPOIHEPT U

DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
95 UCTOYHUKA 3Hepruu. [Ipobiemsl 3xoaoruu. 1
TOMIUBHBIC AIIEMEHTHI H AJIEKTPOMOOWITH

96 [ToaroroBka Kk KOHTPOJIBHOM paboTe Mo TeMe |
"ONeKTpOMarHUTHBIE SIBJICHUS"

97 KonTponbhas padora Ne3 1
"DNeKTpOMarHUTHBIC SIBJICHUS "

08 Pabota ¢ Tekcramu o Teme "TeroBsie 1
siBJICHUS"
Pabora ¢ TekcTamu 1o Teme "INeKTpUIeCcKue

99 3apsaabl. 3apsHKEHHBIE Tela U UX 1
B3auMoeiicraue"

100 Pa6ora c Texkctamu no teme "llocTostHHBIN |
AIEKTPUUECKUNA TOK"

101 Pabora ¢ TekcTamu 1o Teme "MarHuTHbIE |
siBJIeHUS"

102 PaGora ¢ TekcTamu 1o Teme |
"DeKTpOMarHuTHas MHIYKUIus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13.5




9 KJIACC

Ne i/

Tema ypoka

KoanyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibH
ble pecypchl

Mexannueckoe JBHKeHue. MarepruaiibHast TOUKa.
Crioco0Ob! OnUCcCaHUsl MEXaHUYECKOTO JTBUYKEHUS

Cucrema orcueta. OTHOCUTEIHHOCTh
MEXaHHUYCCKOT'O IBUKCHUA

BexTopHbIe BeIMUKHBI, ONIepalliu C BEKTOpaMH,
MIPOEKIIMH BEKTOPOB

Panuyc-BekTop MaTepHallbHON TOUKH,
MepEMEILEHUE HA MIIIOCKOCTH

PaBHOMepHOC HpHMOHHHCﬁHOC JABMOKCHUC

Pemenue 3amau o reme "PaBHOMepHOE
MPSIMOJIMHENHOE JIBH)KEHHE"

HepaBHoMepHOE NIPSMOJIIMHENHOE IBUKEHHUE.
Cpenusisi 1 MTHOBEHHAsi CKOPOCTh Tella MPU
HEPaBHOMEPHOM JBHKCHUU

JlaboparopHas pabota Nel "Onpenenenue
CpeIHEl CKOPOCTH CKOJIBbKEHUsI OpyCcKa HIn
JBIKEHUS [IApUKa 110 HAKJIOHHOU MJIOCKOCTH"

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKEHUE.
Yckopenue

10

CKopocTh paBHOYCKOPEHHOTO MPSMOJIMHENHOTO
neuxenus. ['paduk ckopoctu

11

Pemenue 3anau no teme "CkopocThb




PaBHOYCKOPEHHOTO MPSAMOJIMHENHOTO IBUKEHUA"

12

HepCMeH_lCHI/IC ITPU paBHOYCKOPCHHOM
HpSIMOJIHHGfIHOM JBHXXCHHUHN

13

JlaGopaTtopHas pabota Ne2 "Onpenenenne
YCKOPEHHS TeJa MPU PAaBHOYCKOPEHHOM JIBHKEHUHN
IO HAKJIOHHOM INTIOCKOCTH"

14

Pemenue 3anay no teme "llepemenienue npu
PaBHOYCKOPEHHOM MPAMOJUHEHHOM JBHKEHUN"

15

JlaGopatopnas padota Ne3 "MccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NPH
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOU
ckopoctH"

16

I'paduueckas MHTEpHIpETALUs YCKOPEHHUS,
CKOPOCTH, IPOWJEHHOTO ITyTH U NIEPEMEILLECHUS
JUISL IPSIMOJIMHENHOTO JIBUIKEHMUSI

17

Pemenue 3amau mo reme "I'padudeckas
WHTEPIIPETAIHs YCKOPEHUS, CKOPOCTH,
MPOMIEHHOTO MyTH U MEPEMEILECHUS IS
MPSIMOJIMHEIHOTO IBM>KEHUS "

18

Yckopenue cBo001HOTO NageHus. OMbIThI
Tamunes

19

Pemenue 3amau o reme "YckopeHnue cBOOOIHOTO
nageHus"

20

JIB>keHue Tesa, OpOIIeHHOr0 O] YIJIOM K
TOPU30HTY

21

Pemenne 3agau mo teme "JIBrkeHue Tena,
OpOIICHHOTO TIOJT YTJIOM K TOPHU30HTY"

22

JlabopaTtopHnas pabota Ne4 "HccnenoBanue




JBIKEHUS TeJa, OpPOIIEHHOTO MO YTIIOM K
rOpHU30HTY"

Pemienne 3agau mmo Teme " JIBH>KEHHE IO/

23 JEHCTBHEM YCKOPEHHUS CBOOOIHOTO MaAcHUS"

24 JIBrO>KEHUE 110 OKPYKHOCTH

25 JIuHeiiHas u yrioBasi CKOpOCTb, IEPUO]T U YACTOTA

%6 CKOpOCTh ¥ YCKOPEHHUE MPU ABUKEHUU 110
OKPYXHOCTH

7 Pemenne 3agaa mo teme " JIBrmkeHue mo
OKpYyXHOCTH"

73 PacnioznaBanue u npubIMKEHHOE ONMCAHUE
Pa3IMYHBIX BUJOB MEXaHUYECKOIO JBUKEHUS
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

29 "MexaHNuecKoe JBMKEHUE U CIIOCOOBI €ro
onucaHus"

30 Kontponbnas padotaNel "Mexanuueckoe
JBUKEHHUE U CIIOCOOBI ero onucaHus"

31 IIepssiit 3axk0oH HproToHa. BekTop cuibl

1 Bropoii 3akon HetoTona. PaBHOIEMCTBYIO1IIAs
cuia

33 Tperuii 3akon Herorona. Cynepno3unus cuil

34 Cuna ynpyrocru. 3akoH ['yka

35 Pemenue 3anay no teme "Cuna ynpyroctu"
JlaGopatopHas pabota Ne5 "MccnenoBanue

36 3aBUCUMOCTH CHJIbI YIPYTOCTH, BOSHUKAIOIIEH B
Npy>XHHE, OT CTENEeHHU AehopMaIiy Py KUHBL"

37 Cuna tpenus. KoaddunueHT tpenus




JlabopaTtopHas pabota Ne6 "Onpenenenne

38
kod(pdurmenTa TpeHUs CKOIbKEeHHUs"
JlaGopatopHas pabota Ne7 "MccnenoBanue

39 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHMSI OT CHUJIBI
HOPMAaJIBHOTO JIaBJieHus"

40 JIBr>KeHUe Ted MO OKPYKHOCTHU MO JE€HCTBUEM
HECKOJIBKUX CHJI

41 3akoH bepHyu ¥ o bEMHas cujla Kpplia
CoBpeMeHHbIE JIeTaTelIbHbIE alapaThl, Cy1a Ha

4 MOABOIHBIX KPBUIbAX, AaHTUKPBLIO HA CKOPOCTHBIX
aBTOMOOMJIAX. JIBIKEHHME TT0€3/1a Ha MAarHUTHOM
MOAYIIKE

43 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUS

44 JIB>KeHue Tel BOKPYT TPaBUTAIIMOHHOTO IIEHTPA.
[IepBast kocmMu4eckas CKOPOCTh

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTeprabHONU TOYKU. AOCOTIOTHO
TBEPJIOE TEIIO

47 MowmeHnT cuisl. [IpaBuino MOMEHTOB

48 OrnpezeneHne LEHTPa TAKECTH PATUYHBIX TEIl

49 Nmnynsc Tena. M3menenne nmmynbsca. UMmysibe
CWJIBL. YTIIPYTo€ U HEYIIPYroe B3auMOICHCTBHE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbCA

51 PeakTuBHOE IBUXEHUE

5 Pemrenue 3a1au no reme "3akoH coXpaHEHUs
nMIyibca. PeaktuBHoe BHkeHue"

53 Mexanundeckas paboTa U MOIITHOCTb




PaGora cuinbl TsKECTH, CUITBI YIPYTOCTH U CHJIBI

54
TPEHHUS
JlaGopartopnas padota Ne8 "Ormnpenenenue padoTb

55 CUJIIbI TPEHUSA [IPU PABHOMEPHOM JBIDKEHUH Tela
10 TOPU30HTAJILHOM MOBEPXHOCTH"

56 CBs3b 3HEpruu U paboThl
JlabopaTtopHnas padota Ne9 "Onpenenenne paboTs

57 CHWJIBI YIIPYTOCTH pU MOIBEME Ipy3a ¢
HCIIOJIb30BAHUEM HETOJBUKHOTO U IIOJIBUKHOTO
6110K0B"

58 [loTenunanpHas 3Heprust

59 Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu

60 3aKOH U3MEHEHHUS U COXPAHEHUS MEXaHUYEeCKOI
JHEPruu

61 Pemtenue 3amau nmo treme "3aKOHBI U3MEHEHUS U
COXpaHEHUS MEXaHUYEeCKOH 3Heprun”

6 [TonroToBka Kk KOHTPOJBHON paboOTeE 1O TeMe
"B3aumopeiictBue Ten. 3aKOHbI cOXpaHeHus"

63 KonTponbhas pabora Ne2 "BsaumopeiicTBue Ted.
3aKOHbI COXpaHEeHUA"
KonebarensHoe nBmxenne. OCHOBHbIE

64 XapaKTEPUCTUKU KOJICOaHUI: IEPHO/I, 4aCTOTa,
aMIUIATY1a

65 MareMaTH4eCcKUi ¥ NPy KUHHBIM MasATHUKH.
I"apmonunueckue koaeOaHusl.

66 JlabopaTtopnas padora Ne 10 "Onpenenenue

YaCTOThI U II€pHUOaa KoJIEOaHHMI MaTeMaTHYECKOIO




MagTHUKA."

JlaGopatopHas paborta Nell " MccnenoBanue

67 3aBUCHMOCTH Iepro/ia KosueOaHuil rpy3a Ha HUTH
OT JUINHBI HUTH."

68 JlaGopaTtopHas padora Nel2 "H3mepenue
yCKOpeHusi CBOOOIHOTO MaieHus"

69 3aryxatomue Kojaebanus. BeiHy K /1eHHbIE
koseOanus. Pezonanc

70 [IpeBpaienue sHepruu npu KojaedareTbHOM
JIBUKCHUH
JlaGopaTtopHas pabota Nel3 "HccnenoBanue

71 3aBHCHMOCTH Mepro/ia KoueOaHuil MPy>KUHHOTO
MasTHHKa OT Macchl rpy3a."”

7 MexaHu4ecKkne BOJTHBI: MPOAOIbHBIE 1
MoTepevyHbIe

73 CBoiicTBa MEXaHMYECKUX BOJIH. JIJIMHA BOJIHBI U
CKOpOCTB €€ paclpoCTpaHEHUs

74 NuTtepdepentium u qudpaxius BOJIH Ha
MIOBEPXHOCTHU BO/JIbI

75 MexaHn4eckue BOJHBI B TBEPJIOM TEJIE.
CelicMuuecKue BOJIHBI

76 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa

77 Pemienue 3amau o teme "3Byk"

73 OrnpezesieHne rpaHul] YaCTOThI CIBIIIUMbBIX
3BYKOBBIX KOJICOaHUI

79 I'poMKOCTb 3BYKa M BBICOTA TOHA. AKYCTHUECKHIA
pE30HAHC.

80 Pe3onanc B akyctuke. OObsCHEHHE




AKyCTHYCCKOI'O p€30HaHCa

Wudpa3syk u ynabrpa3Byk. Kondepenmus

81 "Hcnonp30BaHue yIbTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTUsIX"

2 DNEeKTPOMarHUTHOE NOJI€ U 3JIEKTPOMAarHUTHbIE
BOJIHBI

83 CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH
[IIkana 3;meKkTpoMarHUTHBIX BOJIH. Mcnonb30Banue

84 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBS3H.
Paguonoxanus. Kocmuueckas cBs3b

25 Pemienue 3a1a4 Ha onpeaesieHNe YacTOThl U
JUTUHBI 3JIEKTPOMArHUTHOM BOJIHBI

26 DnexkTpoMarHuTHas npupojaa csera. CKopocThb
CBETa

’7 BonHoBbIe cBOMCTBa cBeTa: MHTEpdEpeHLUs U
T paKITHS

28 JlydeBas MOJiesIb CBETA U T€OMETpUYECKas ONTHKA.
HcToynuku cBeta

29 [IpssMonMHENHOE pAaCIIPOCTPAHEHHE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus ceera. [lnockoe 3epkaio

01 [TocTpoenue nzodpaxenuil, chopmMrUpoBaHHBIX
3epKajioM

9 IIpenomnenue cBera. 3aKOH IIPEIOMIICHUS CBETA.
[TonHoe oTpakeHue cBeTa.
JIaGopatopHas pabota Nel4 "HccnenoBanue

93 3aBUCHMOCTH YIJIa IPEJIOMJIEHUS OT yIJia NajeHUs

CBETOBOI'O JIy4ya Ha IPaHULE «BO3LyX-CTEKIO»"




94

OnTruyeckuii MUpax

Hcnons30BaHKE MMOJIHOTO BHYTPCHHCTO

95 OTpa)KEHUs: CBETOBO/IbI, ONTUKOBOJOKOHHAS CBA3b

96 JIuHza, X011 my4deil B TuH3E

97 ®opmyJia TOHKOH JIMH3bI

08 Pemenue 3agau no teme " dopmMyia TOHKOM
JUH3b"
JlabopaTtopHas padota Ne 15 " Onpenenenue

99 (hOKYCHOTO PacCCTOSTHUS ¥ OTITUYECKOU CHJITBI
cobuparomeii TUH3HL."

100 [Monmyuyenne n300paXkeHUI C ITOMOIIBIO
coOuparolel 1 pacCeMBaIOIIEH JTUH3

101 [IpuHUIMI EHCTBUS ONTUYECKUX TPUOOPOB
(MHKpOCKOII, Tenecko, (hoToanmnapar)

102 I'na3 kak ontuyeckas cucreMa. bau3zopykocTs u
JaJIbHO30PKOCTh
Paznoxenue 6enoro ceera B cieKTp. OIBITHI

103 Herotona. CroxxeHue crieKTpajibHbIX [[BETOB.
Jucnepcus ceera

104 OmnbiThl Pesepdopaa u muianerapHast Moziennb aToma

105 [Toctynater bopa. Mozens aroma bopa.
Hcnyckanue 1 norjouneHue cBeTa aTOMOM.

106 KBantsl. JInneiyaTbie crieKTpsl
JlabGopaTtopHas pabota Nel6 "HaGmroneHue

107 CIUIOLIHBIX U JUHEHYATBIX CIEKTPOB U3IYyUYEHHUS U
WCITyCKaHUS"

108 PanunoaktuBHOCTH. Anb(a-, 6eTa- u raMma-

W3JTy4YEHHS




109

Crtpoenue atomHOro0 siipa. Hykinonnast Mmoaens
aTOMHOTO si/ipa

110

PapnoaktuBHbie npeBpaienus. M3oromnsl

111

[Tepuon nonypacnana

112

JleficTBHE paMOAKTUBHBIX M3JIy4YE€HUN Ha )KUBBIE
OpraHMu3Mbl. 3alUTa OT PaJUOAKTUBHOIO
W3JIy4EeHUs

113

HI[CpHI:IC pcaKknuu. 3aKOHBI COXPAaHCHUA
3apsAa0BOTO U MaCCOBOI'O YHUCLII

114

DHeprus CBA3U aTOMHBIX sifiep. CBs3b Macchl U
SHEPTUU

115

Pemrenue 3amau o reme "SnepHblie peakiuu.
DHeprusi cBs3u"

116

Peakuuu cunrtesa u nenenus saep. crounuku
sHeprun CoJiHLA U 3BE3]

117

Snepnast sHEpreTHKa. DKOJIOTHYECKUE TTPOOIEMBI
SIIEPHON YPHEPTETUKH

118

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"Konebanus u BotHbl. CBETOBBIE U KBAHTOBBIE
saByieHusa"

119

KonTponbnas padota Ne3 "KonebaHust 1 BOJTHBI.
CBeTOBBIEC U KBAHTOBBIC SIBJICHUS"

120

Pemienune pacyeTHbIx no Teme "MexaHuyeckoe
nBmkeHne"

121

Pemenue pacueTHBIX U KAYECTBEHHBIX 33144 110
teMme "B3aumonericteue ten"

122

Pemenue pacueTHBIX U KAUECTBEHHBIX 3a/1a4 110
TeMe "3aKOHbI COXPAHEHUs PHEPTUH U UMITyJibca"




123 [ToBTOpenue nmo Teme'" MexaHn4eCcKoe IBIKEHHE" 1

124 [ToBTOpenue no teme "B3aumoaeiicreue Ten" 1

125 [ToBTOpenue no teme "IIpocTeie MexaHU3MBI" 1

126 Pemienue pacyeTHbIX M KAYECTBEHHBIX 3aja4 110 1
teme "TeruoBbie mpouecch”

127 Pemenne pacueTHbIX U KAYECTBEHHBIX 3a/1a4 110 |
teme "BnaxHocTs"

128 Pemrenne pacyeTHBIX M KaYECTBEHHBIX 3a7a4 110 |
teme "KIIJ] TerioBsix aBurarenei”

129 Pemienne pacyeTHBIX M KaYECTBEHHBIX 3aa4 110 1
TeMe "3aKOHBI MOCTOSITHHOTO TOKA"

130 Pemenne pacueTHbIX U KAUECTBEHHBIX 3a/1a4 110 |
teme "KII/] anexTpoycTtaHOBOK"

131 [ToBTOpenue nmo Teme "3aK0HBI MOCTOSIHHOTO TOKA" 1

132 IToBTOpenue no teme "CBeToBbIE ABICHUA" 1

133 Pabora ¢ TexkcTtamu 1o Teme "3aKOHbI COXpaHEHUS |
B MexaHuke"

134 PaGora ¢ Tekctamu no teme "Konebanus u BOTHbBI" 1

135 Pa6ora ¢ Texkctamu 1o teme "CBeToBbIE SIBICHUS" 1

136 PaGora ¢ Tekctamu o Teme "KBaHTOBas |
saaepHas Gusuka"

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 16




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o @usuka, 7 knacc/ [eppimkua A.B., O6mecTBo ¢ orpaHIUEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AkuinonepHoe odiectBo «M31aTenbcTBo
«IIpocseuieHue

o ®usuka, 8 knacc/ [lepoimkun A.B., O611eCTBO ¢ OTpaHUUYCHHOM
OTBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectBo «M3narenscTBo
«IIpocsemieHue»

o ®dusmuka, 9 xiace/ I[leperimkun A.B., I'ytauk E.M., ObmectBo ¢
OrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

o bubmmoteka IIOK https://m.edsoo.ru

o MHudoypox https://infourok.ru/urok-po-fizike

o OrtkpbIThIil ypok 1 centa0ps https://urok.1sept.ru/


https://m.edsoo.ru
https://infourok.ru/urok-po-fizike

