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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 00pa30oBaTeIbHOM MPOrpaMMBbl, 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 OOyUEHHs, 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 .

®dwusrka SABIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
PEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHEH, OU0JI0THEH, acTpoHOMUEH U Pu3ndecKol reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHUpA, MPEJOCTaBIsET HauboJiee SICHbIE
o0Opa3upl MPUMEHEHUs HAYYHOT'O METOJA MO3HAaHMS, TO €CTh Croco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTo OOpa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHusl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOH TPaMOTHOCTHU U
UHTEpEca K HayKe y 00yJaroluxcsl.

N3ydyenne ¢usukn Ha YyriayOJIEHHOM YypOBHE IMPEAINONAracT YBEPEHHOE
BIIJICHUE CIEeAYIOIIUMU KOMIETEHTHOCTSIMH, XapaKkTepUu3yIUMH
€CTECTBEHHOHAYYHYI0 TPAaMOTHOCTb:

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 SIBJICHUSIM;

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

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

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

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

dbopMHUpOBaHWE TOTOBHOCTH K JallbHCUIIEMY W3y4YCHHIO (U3NKU Ha
yriyOoI€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX MPpoduiieii 00yueHus: Ha ypoBHE
cpeaHero oo1ero oopa3oBaHus.

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

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

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

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

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

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

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



Ha uzyuenue ¢pusuku (yriryOi€HHBIN YPOBEHB) HA YPOBHE OCHOBHOTO OOIIIETO
obpazoBanus orBoauTcst 340 yacoB: B 7 kitacce — 102 ygaca (3 gaca B Hejienno), B 8
kiacce — 84 yaca (2,5 yaca B Hezieno), B 9 knacce — 102 gyacoB (3 yaca B HEZIEIO).



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.

Kaxk ¢uszuka u apyrue ectecTBeHHbIC HAYKH U3Yy4aloT npupoay. EcrectBenHo-
HAay4YHBI METOJa TMO3HaHUA: HaOMIOJCHUE, TOCTAaHOBKA HAYyYHOrO0 BOMPOCA,
BBIIBUKCHUE THIIOTE3, OKCIEPUMEHT IO TMPOBEPKE THIMOTE3, OOBSICHEHUE
HaOmoaemoro sieieHus. Onucanue GU3NUeCKUX SBJICHUH C TTIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

Mexanuueckune, TeIIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3ByKOBBIE
SIBJICHHS.

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

Jlabopamopnuie pabomul u onvimol.

OnpenesneHue HEeHbl JeIEHUS MKaIbl U3MEPUTEILHOTO MpUoopa.

N3smepenne paccTosHui.

N3mepenwne miomanu u o6béMa. MeTon majaeTku.

N3MepeHue BpemeHu.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX Tel. MeTon psiaoB.

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

Paznen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

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

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

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



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

Jemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHHUS.

Habmonenune nuddysun.

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

Jlabopamopnuie pabomul u onvimol.

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

OnbITH 110 HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TPUTSHKCHUS.

Pa3nen 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

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

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

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

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

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

Jemoncmpayuu.

Habnronenne MexaHU4eCKOro ABMXKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
Habmronenue siBeHUs] HHEPIUU.

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

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



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

OnpeneneHue cpelHeld CKOPOCTH CKOJNBXKEHHS Opycka WM IapuKa I10
HAKJIOHHOU IIJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOIO TENA.

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

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT CUJIBI
JABJICHUS U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKHAKOCTEN M ra3oB.

Hasnenue. Cuna nasneHusi. CniocoObl yMEHBIICHUS U YBEJIUYEHUS TABJICHUS.
JlaBneHue raza. 3aBUCUMOCTbD JaBJI€HUs raza oT o0béma u Temneparypsl. [lepenaua
JaBJICHUs] TBEPABIMU TEJIaMHU, JKHAKOCTAMH U ra3amMu. 3akoH [lackais.
[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.

VYcaoBue miaBaHus TeN: IUJIABAHUE WM MOTPYKEHUE TEJ B 3aBUCHUMOCTU OT
COOTHOILICHHSI TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnuie pabomul u onvimol.



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

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

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

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

KoncrpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEIACICHUE
€€ rpy30n0AbEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

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

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

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

Jemoncmpayuu.

[Iprmepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanue ycioBUM paBHOBECUS pblyara.

Nsmepenne KII/[ HakIOHHON INTOCKOCTH.

N3yuenune mpaBuia peraara AJis MOABUKHOTO ¥ HETIOIBUYKHOTO OJIOKOB.

Onpenenenne KII/ moaBHKHOTO U HETIOABMKHOTO OJIOKA.

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

N3ydenue 3aKkoHa COXpaHEHUS MEXaHUYECKON YJHEPTHH.

8 KUIACC

Pa3nen 6. TenioBble siBJICHUS.

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



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

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

Buayrtpennsis  sHeprus. CnocoObl W3MEHEHUST BHYTPEHHEH DHEpruu:
TerUIonepeada u coBepiieHue padboTsl. Busl Temmonepenayu: TemionpoBOAHOCTD,
KOHBEKIIMS, WU3JIydeHHEe. Buapl Ttemmonepenayn B HNPUPOJEC U TEXHUKE.
HeoGpaTtuMocTh TEIIOBBIX MPOIIECCOB.

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
TEII0Ta mMapooOpa3oBaHmsi. 3aBUCUMOCTH TEMIIEPATYPhl KUTICHHSI OT aTMOC(EPHOTO
naBieHus. HachlleHHBIN M HEHACBIIEHHBIN TTap. BiaxxHOCTH BO3ayXA.

DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunnuner padothl TemnoBbix nsurateneil. KIIJ[ TemmoBoro asurarens.
TerioBele ABUTATENM M 3alATA OKpYXKarolled cpeapl. TemnoBble TMOTEpU B
TEIUIOCETSIX.

3aKOH COXpaHEHUS M MNPEBPAIICHUS SHEPTHUM B MEXAHUYECKUX U TEIJIOBBIX
npolieccax.

Jemoncmpayuu.

Habnronenue 6poyHOBCKOTO ABUKEHHUS.

Ha6nronenune nuddyszun.

HaGnronenue sBIeHWN TOBEPXHOCTHOTO HATSKEHUS, CMA4yUBaHUA U
KANWUIAPHBIX SBJIICHU.

HaGntonenue TemioBoro pacimpeHus Tedi.

N3MeHeHune paBieHus rasa Opu U3MEHEHUHU O0BbEMA W HArpEeBAHUU WU
OXJIAXKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl Teronepenayu.

OxutaxkieHue nIpyu COBEpUIEHUU paOOTHI.

Harpesanue npu coBepiieHur padOoThl BHEIIHUMU CUJIAMH.

CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.

HaGnronenue xumnenus.



HabutoieHne nocTostHeTBa TeMIIEpaTyphbl Ipy IIABJICHUU.

Mojenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

OnbITHI IO OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO TPUTSKEHUS.

OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM WUJIU caxapa.

N3Mmepenne TemMnepatypbl pyU MOMOUIH )KUAKOCTHOTO TEPMOMETPA U IaTUHKA
TEMIIEPATYPHI.

OnpITel MO HAOJIOJACHHUIO TEIUIOBOTO PACUIMPEHMS] Ta30B, >KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBieHUs BO3yXa B OaJUIOHE IITPUILIA.

HccnegoBanne 3aBUCUMOCTH JIaBJIEHHS BO3AyXa OT €ro oObéMa U
TEMIIEPATYPHI.

[IpoBepka runoTe3bl TUHEUHOW 3aBUCUMOCTU JIJIMHBI CTOJOMKA >KUJAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIEpaTyphl.

HaGntonenne wu3MeHeHMsI BHYTPEHHEH OSHEprum Teina B pe3yJbTaTe
TerIonepeaur U padoThl BHEITHUX CHJL.

HccnenoBanue siBICeHNA TEIUIOOOMEHA MTPU CMEILIMBAHUY XOJIOJHON U Topsiueit
BOJIBI.

OnpeneneHrue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJAOW MpPH TEII00OMEHe
C HAarpeThIM METAJUIMYECKUM LIIIMHAPOM.

Omnpenenenre MOIIHOCTH TEIJIOBBIX NOTeph (3akoH HproToHa-Puxmana).

Ornpenenenne yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OmnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO31yXa.

Onpenenenue yAenbHOM TEMIOTHI MJIABJICHHUS JIbJA.

Paznen 7. DiaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpu3aums Tenl. J[Ba poaa dIEKTpUYECKUX 3apsioB. Bzaummopencrsue
3apsbKeHHBIX Tell. 3akoH KyroHa.

Onextpuyeckoe nose. Hanpsok€HHOCTh anexkTpudeckoro mnons. ITpuHoun
CYNEPIIO3UIIMH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snekTpuuecknx 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUANA 3apsl.
Crpoenne aroma. IIpoBOAHMKM, HIMDJIEKTPUKH M IOJYNPOBOJHUKH. 3aKOH
COXPAHEHMS MIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKAa.
Hctounuku moOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOrO TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B METAIIAX, )KUJIKOCTAX U raszax.

Onektpuyeckasd uenb. Cuina Toka. DIEKTPUUECKOe HanpshDKeHUe. AMIIepMeETp
Y BOJIFTMETP B LIENH MTOCTOSIHHOTO TOKa. CONpOTHBIIEHHE TPOBOJHUKA. Y JEIBHOE
CONpoTHUBJIEHUE BellecTBa. 3akoH Oma Jis yyactka nenu. IlocnenosarenbHoe u



napajielibHoe coeAuHEeHne MpoBOAHUKOB. D/IC B LleNM MOCTOSHHOTO TOKA. 3aKOH
Oma mna nonnou nenu. IlpaBuina Kupxroda. Pacu€r mpocThix 35eKTpUYECKHX
uenen. HemmHenHbie 2JIEMEHTHI.

Pabota W MOIIHOCTH 3JIEKTpHUYECKOro ToKa. 3akoH Jlxoyns-JleHua.
DNEeKTpUYEeCKue ey U MOTpeOUTenu EeKTpUIecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[Toctostnuble MarHuThl. B3anmoaelncTBre MOCTOAHHBIX MATHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM M €ro 3HA4eHWeE Uil KU3HM Ha 3emiie. OnbIT
Opcrena. MarautHoe moJie anekTpudeckoro Toka. Omnblr Ammnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [elicTBME MarHUTHOIO MOJIs HA MPOBOJHUK C TOKOM.
Cuna Amrniepa u omnpeeneHue €€ HanpaBiIeHUs. DJIEKTPOABUTATENb MTOCTOSTHHOIO
ToKa. Mcnosib30BaHUE DIIEKTPOABUIATEIEH B TEXHUUYECKUX YCTPOWCTBAX M Ha
TPAHCIIOPTE.

Onbitel @apanes. SABneHue 3neKTpoMarHuTHOW uHAyKuU. [TpaBuno Jlenna.
DIIEKTPOTreHepaTop. Crioco0b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HCTOYHUKAX JHEPTrUU. DKOJIOTHYECKUE
poOJIeMbl SHEPTETUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEl.

YCTpOUCTBO U IEUCTBUE JIIEKTPOCKOIA.

DIIEKTPOCTATUYECKAST UHIAYKIIHS.

3aKOH COXpAaHEHMS JIEKTPUYECKHUX 3aPSI0B.

MogenupoBaHue CHIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C MOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpoBOAHUKH U TUAJICKTPUKH.

HcTouHnKM MOCTOSHHOTO TOKA.

JIeWCTBHS ANEKTPUUECKOTO TOKA.

DIIEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIi1 pa3ps.

W3mepeHne CHITbl TOKa aMIIEPMETPOM.

N3mepenne 3meKTpuuecKoro HanpsKeHUsT BOJIbTMETPOM.

Peocrat 1 marazud conpoTUBIICHUM.

B3anmoeiicTBrE MOCTOSSHHBIX MAarHUTOB.

MopnennpoBaHrue HEBO3MOKHOCTHU Pa3IEJICHUS MOJFOCOB MAarHUTA.

MoienupoBaHr€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

OmneIT Opcrena.

MarHuTtHoe noJje Toka. DJIeKTPOMarHur.

JleficTBME MAarHUTHOTO IOJISl HA TPOBOAHUK C TOKOM.



DIIEKTPOJIBUTATENb NOCTOSTHHOTO TOKA.

Omnbitel Dapanest.

DIIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnbITel 1O HAOMIONECHUIO JJICKTPU3AIMU TN TMPU CONPUKOCHOBEHUH WU
VHAYKIUEH.

HccnenoBanne JeWCTBUSL DJIEKTPUYECKOTO TOJs HAa TMPOBOJHUKUA MU
JABJIICKTPUKHU.

COopka 1 UCIBITAaHUE ANEKTPUUYECKON 1IN MOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIEr0 Yepe3 PE3UCTOP, OT
HaIPsKEHHS HA PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBICHUA
MIPOBOJIHHUKA OT €T0 JUIMHBI, IJIOMIAA1 MTOMEPEYHOr0 CEYECHUS U MaTepuarna.

Ornpenenenve yAeabHOTO CONPOTUBIICHUS MPOBOIHUKA.

[IpoBepka mpaBWiIa CIOXKEHUS HANPSHKEHUW MOPU  IOCIEA0BATEIBHOM
COEAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia [Jd CWIbBl TOKAa TNpPU NAPAJUIEILHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenne I/IC 1 BHYTPEHHETO COMPOTUBJIEHUSI UCTOYHUKA TOKA.

[TpoBepka npasui Kupxroda.

[TpoBepka BeInmoHEHMS 3aKkoHa OMa J1J1 MOJIHOM 1IETIH.

N3ydenune BONbTaMIIEPHBIX XapAKTEPUCTUK HEIMHEHUHBIX AJIEMEHTOB (J1aMIIbI
HaKaJIMBaHUSI WIH MOJYITPOBOJIHUKOBOTO JIUOJA).

Omnpenenenre pabOTHI TEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3UCTOp.

Onpenenenre MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

Onpenenenne KII/] HarpeBaTensi.

HccnengoBanne MarHUTHOTO B3aUMOJICVCTBHS IIOCTOSSHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX O0BEAMHEHUH U
pa3aeiaeHuH.

HccnenoBanne neicTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AUMOICUCTBUS KaTYIIKH C
TOKOM W MarHuta OT CHWJIbl UM HampaBJ€HUsS TOKAa B KaTyIIKE W OT HaJIUYHUA
(OTCYTCTBUS) CEpACUHUKA B KaTyIIKE.

N3ydenune neiicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.

KoncTtpyupoBanue u nzydeHue padoThl 3J1€KTPOIBUTATEIIS.

N3zmepenue KIIJI anmekTpoaBUraTeibHONM YCTAaHOBKH.

OneITEI 1O  HWCCIICIOBAHHWIO  SBJICHHS  DJICKTPOMAarHUTHOW  WHIYKIIHH:
WCCIICIOBAaHNE N3MECHECHUY 3HAYCHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KUIIACC



Pa3znes 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe aABMKeHHe. MatepuanbHas Touka. CrocoObl ONMHCaHMS
MEXaHUYECKOTO JBM)XCHUS: TaOIWYHBIN, rpaduieckuii, aHamuTndeckuii. Cucrema
oTcu€ta. OTHOCUTEIBLHOCTh MEXAaHHUYECKOTO JIBHKECHUSI.

BekTopHble BEIMYMHBI, ONEpaIlyd C BEKTOpaMU, IPOCKIIMU BeKTOpa. Paauyc-
BEKTOpP MAaTEpHUAIBHOW TOYKH, INEPEMENIEHNE Ha IUIOCKOCTH. PaBHOMepHOe
IpsIMOJIMHEWHOE IBKeHHE. HepaBHOMepHOE psAMonHeitHOe ABrxeHue. CpeaHsis
Y MTHOBEHHAS! CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUYKEHUE. Y CKOPEHHE
cBoOoaHOro0 najgeHus. OneITe! [ anmuies.

I'paduueckas uHTEpHpeTanyisi YCKOPEHUS, CKOPOCTHU, MPOUJIEHHOTO MyTH U
MEPEMENIEHHUS ISl TPSMOJIMHEMHOTO JBUXKECHUS.

JIBukeHue Tena, OpOoIIeHHOT0 MO/l YTIIOM K TOPU30HTY.

JIBJKEHME 110 OKPYKHOCTU. JIMHEHast CKOPOCTh, YIi0Bass CKOPOCTh, MEPUOL
U 4acTOTa 0OpallleHus MPU paBHOMEPHOM JBIKEHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPH IBUKECHUU 110 OKPYKHOCTH.

BekTop cunbl. PaBHOAEHCTBYIOIIAS CUJIa.

[TepBoiit 3akoH HproToHa. Bropoi 3akon Herorona. Tpetuii 3akon HproToHa.
[IpuHIMN Cynepno3unyu CUl.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUSI CKOJIbXKECHUS, CHIIa
TPEHUS TIOKOsI, Ipyrre Buabl TpeHus. KoadumueHT tpenus.

JIBU>KEeHHE TeN 10 OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymnu m nogbéMHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIbHBIC
anmaparbl, CyJa Ha TOABOAHBIX KpbUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOMJISIX. J|BH>KEHHE 10€3/1a HA MAarHUTHOM MOJYIIIKE.

Cuna TSDKECTM M 3aKOH BCEMHPHOIO TSTOTEHHs. J[BUKEHUE Tel BOKPYT
IPaBUTAIIMOHHOTO IIeHTpa (B ToMm uwucie mianer Bokpyr Comuna). IlepBas
KOCMHMYECKasi CKOPOCThb. HeEBECOMOCTh U Meperpy3KHu.

PaBHOBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOIO TeJa € 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynbe Tena. U3MeHenue umityibca. ViMnynsc Criibl. YIPyTroe U HEyIpyroe
B3aUMOJICMCTBUE. 3aKOHbI M3MEHEHUS U COXpaHEHUs HMIyJibca. PeakTuBHOE
JIBUKEHHUE.

Mexanuueckass pabota W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYIrOCTH,
TpeHus. CBs3b SHeprun 1 paboThl. [loTeHInanpHasE YHEPTUS Tela, MOTHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas sHeprust cxxaTou npyxuHsl. Kunetnueckas
sHeprus. TeopemMa 0O KMHETHYECKON SHEPruU. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHUYECKOU IHEPIUU.

Jemoncmpayuu.



HaGnronenne MexaHWYEeCKOTO JBWKEHHUS Tejla OTHOCHTEIbHO pPa3HbIX Tell
OTCYETA.

CpaBHeHuE mnyTE€d W TPACKTOPUM JBUKEHUS OJHOTO M TOTr0 XK€ Tea
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne cKkOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO JIBUKEHMUS.

Hccnenoanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habnronenue ABMKeHUsI Tea MO OKPYKHOCTH.

Habnronenne MexaHMYECKUX SIBIEHUM, MPOUCXOSAIIMX B CHUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U YCKOPEHHOM JBHXKEHUH OTHOCUTEIIBHO
KaOuHeTa (HU3UKU.

HaGnronenue paBHoBecus Tel, CBOOOIHOIO MaieHus], KoieOaHus MasiTHUKA B
MHEPIMAIbHBIX CUCTEMAX KaK MOATBEPIKICHUE MTPUHIUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHUS T€JIa OT €r0 MACChI U AEUCTBYIOIIEH HA HETO CHJIBL.

HaGnronenue paBeHCTBA CUIT TPY B3aUMOJICHUCTBUH TEIL.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[Iepenaua uMIynbca npy B3auMOJICUCTBUU TEI.

[IpeobpazoBaHus JHEPTUU NTPU B3aUMOJICUCTBUU TEJ.

CoxpaneHue umMnyJibca nIpu abCOIOTHO HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue uMIyJibca Ipyu YIPyroM B3aUMOJACHCTBUH.

Halnronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHue SHEePIruM NMpu CBOOOTHOM MaJICHHH.

CoxpaHeHue 3HEPrum Ipu JABMXKEHUM Teja MO ACHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoncTpyupoBanne TpakTa sl pa3roHa M JAJIBHEHIIEr0 PaBHOMEPHOTO
JBW)KCHUS IAPUKA WA TEIEKKH.

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHS OpyCcKa WU IBHKEHUSI IapUKa
10 HAKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpPEHUsS Tela NPU PABHOYCKOPEHHOM JIBUDKEHUU TIO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IIyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTe3sl: €CIIM MPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4aIbHOU
CKOPOCTH ITyTH OTHOCSITCSL KaK PsiJl HEYETHBIX YHUCEII, TO BpEMEHA OJIUHAKOBBI.

UccnenoBanue nBM>XEHUS Tela, OpPOIIEHHOTO MO YTIIOM K TOPU30HTY.

HccnegoBanne 3aBUCUMOCTH  CHJIBI  TPEHUSI CKOJIBXEHUSI OT  CHJIbI
HOPMAJIBHOTO JIaBJICHUS.

Onpenenenne korpuIIMEeHTa TPEHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU MPYKUHBI.



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

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

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

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

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

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

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

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

Hemoncmpayuu.

HaGnronenue konebaHuii Tenm moj ACHCTBUEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

Habmoienne BeIHYKI€HHBIX KOJI€OaHUI U pe30HaHCA.

Pacnpoctpanenue npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).

Ha6nronenue nntepdepennnu u qudpakiiii BOJH Ha TOBEPXHOCTH BO/IBI.

Habnronenue 3aBUCHMMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKYCTUYECKHM PE30HAHC.

Jlabopamopnuie pabomul u onvimol.

Ompesenenre 4acTOThI ¥ Mepuojia KoJieOaHU MaTeMaTUYECKOT0 MasSTHHUKA.

Omnpenenenre 4acTOThI M Miepruoja KoyieOaHui MPY>KUHHOTO MasATHHUKA.

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

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

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

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

N3mepenne yckopeHusi CBOOOTHOTO MafeHUSI.



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

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
AJeKTpoMarHuTHbIX BOJH. Illkana snekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBs3U. Pagnonokanus. KocMuueckas cBsi3b.

DneKkTpoMaruuTHas npupojga cera. CkopocTh cBeTa. BoiiHOBbIE CBOMCTBa
cBeTra: uHTephepeHIus U AUPPaKIS.

Jemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

WNuTtepdepentus u audpakius cBeTa.

Jlabopamopnuie pabomul u onvimol.

N3yuenne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOUIBLHOTO
TenedoHa.

[IpoBeneHue OnbITOB 10 HAOIIOICHUIO UHTEepDEpeHITNU U AUGPAKIIUU CBETA.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlydeBass MOJEnb CBETa W TE€OMETPUYECKass oONTHKA. VICTOUHHMKU CBETa.
[IpsamomnuHeitHOe pacnipocTpaHeHue cBeta. 3atMeHust ConHua u JIynsl. OTpaxeHue
ceera. Ilnmockoe 3epkano. 3akoH oTpaxeHusi ceta. [locTpoeHue u300paxKeHUi,
c(hOpPMHUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH npeiaomiieHus: cBera. [loaHoe oTpa)keHue cBeTa.
Hcnonb30BaHKE MOJHOTO OTPAKEHHS B ONITHYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBSI3b.

JIunza, xon nydert B nuH3e. Popmyna TOHKOM JHH3BL [locTpoeHue
n300pakeHuil, cHOpMHpPOBaHHBIX TOHKOW JUH30iM. OmnTHueckas cucrema
doToamnmapaTa, MHUKpOCKONa M Tejeckonma. [71a3, kKak omnTudeckas CHUCTEMA.
bin30pyKoCcTh U JAIIBHO30PKOCTb.

Paznoxxenue Oemnoro cBera B crekTp. OmnbiTel Hblotona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsimonuHeHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM 3€pKale.

[Ipenomnenue cpera.

Onrtuueckuid CBETOBOI.

Xon nyuel B coOuparoniei JInH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonydenue nzo0OpaxeHu ¢ MOMOIIBIO JIUH3.

[Tpunumn neiictBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

Mogensb riasa.

Paznoxenue 6enoro cBera B CIEKTP.



[TonydyeHune 6en0ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIVIA OTPaXKEHUsT CBETOBOIO Jiydya OT YyIJa
NaJCHUs.

N3yuenne cBONCTB N300pakeHUSI B TNIOCKOM 3€pKalie.

Hccnenoanne 3aBUCUMOCTH yTJIa IPEJIOMIICHHS OT yIJIa NaJEHUsS CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydenue nzo0paxeHU ¢ MOMOIILI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenne (QOKYCHOTO PACCTOSIHUSI M ONTUYECKOM CHIIBI coOMparomen
JIMH3BI.

OMnBITHI TTO Pa3NIOKEHUIO OEIOT0 CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUATUIO IIBETA NPEIMETOB MpPU HUX HAOIIOACHUU 4Yepes
LBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna u mianerapuas mojenb atroma. Monens aroma bopa.
Hcnyckanue u normiouieHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 0eTa- u ramma-uznyudenus. CTpoeHrHe aTOMHOTO
anpa. Hyknonnas wmogens aromHoro szapa. MWsoromsl. PaanoaxTuBHBIE
npespaiieHus. [lepuon monypacnaga aToMHbIX siaep. JlelcTBUE paarOaKTHBHBIX
U3JIyYEHU HA )KUBBIE OPraHU3MbI. 3alIUTa OT PAAMOAKTUBHOTO U3ITyUEHUS.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MAacCOBOIO YHCEIL.
OHeprus CBSA3M aTOMHBIX snep. CBsA3p Macchl M dHepruu. Peakuuu cuHTE3a u
nenenust snep. Mcrounuku sHeprum ConHua W 3BE3A. SaepHas >HepreTuka.
DKOJIOrH4ecKue MpooIeMbl ACPHON SHEPTETHUKY.

Jemoncmpayuu.

CHexTpbl U3Iy4eHUS U MOTJIONIEHNS.

CnexTphl pa3aIu4HbIX ra30B.

CnekTp Bogopo/ia.

HaGnronenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIIUX U3ITYUEHUH.

Peructpanus uzinydeHus: NpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

Halnronenue CrutonHbIX ¥ JIMHEWYATHIX CIIEKTPOB U3ITYYCHHS.

HccnenoBanne TpeKOB: U3MEPEHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY IIyTH
(o ororpadusm).

N3mepenre paguoakTUBHOTO (hOHa.

IToBTOPHUTEIBLHO-00001IAOIIHIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOTYJIb MIPEAHA3HAYEH IS CUCTeMAaTH3allun
¥ 000011IeHNSs TPEAMETHOTO COACPIKAHUS U OTbITA IEITEIbHOCTH, MPUOOPETEHHOTO



Ipy U3YYEeHUU Bcero Kypca (usuku yriayOn€HHOTO YpOBHS, a Takke s
MOJITOTOBKM K OCHOBHOMY I'OCYJJapCTBEHHOMY 3K3aMEHY 10 (pu3uke.

B mpouecce wu3ydeHus JaHHOTO MOAYNS pEATM3YIOTCS U TOJIydYaroT
JanbHEWIee pa3BUTHE Y4eOHBIE JEHCTBHUS, OOCECHEUMBAIOIINE JOCTHUKCHHE
IPEIMETHBIX W METalpeAMETHBIX pPE3ylbTaToOB oOOydeHwus, (HOpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHNE U ONMCAHUE SIBJICHUI HA OCHOBE
NpPUMEHEHUST (U3MYCCKUX 3HAHWM, WMCCICAOBATEIbCKUE JEWCTBHS (BBIIBHKECHUE
TUIOTE3, MOCTAHOBKA LEIH W TUIAHUPOBAHUE HCCIECNOBAHUS, aHAIM3 JAHHBIX U
NOJIyY€HHE BBIBOJIOB).

[IpeanoututenpHO (GOPMOI OCBOCHUS MOIYJNA SBISIETCS TPAKTHUKYM,
IporpamMma KOTOpOro BKIIFOUYAET:

peleHre 3ajad, OTHOCSIIMXCS K Pa3MYHBIM pas3feliaM W TeMaM Kypca
¢u3MKH, B TOM YUCIIE 33]]a4, MHTETPUPYIOUINX COEpKaHNEe Pa3HBIX Pa3/IENOB;

BBITIOJTHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOUYAsi paOOTHI M OTIBITHI U3
NepevHell K paszjenaM Kypca) B YCIOBUAX CaMOCTOSITENIBHOTO TUIAHUPOBAHUS
IIPOBEJICHUSI UCCIIEI0BAHMSI, BEIOOpA U OOOCHOBAHUSI METOJ]a U3MEPEHUS BEJIIMYHH,
cOOPKH IKCTIEPUMEHTAIBHON YCTaHOBKH;

BEITIOJTHEHUE MTPOOJIEMHBIX 3aTIaHUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl TO ECTECTBEHHO-HAYYHOW TpPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy Haj rPYNIIOBBIMU WU MHANBUIYAJTLHBIMU TPOCKTaAMU, CBA3aHHBIMH C
co/iep>KaHueM Kypca (pU3UKH.

N3ydyenne MOBTOPUTENHHO-0000IAIOMIETO MOIYJSI MOXKET 3aKaHYMBATbCS
MPOBEICHUEM JUArHOCTUYECKON padoThl 3a Kypc (DU3UKM YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAIONICH 3aJlaHus Pa3HOTO YPOBHS CIIOXHOCTH. Pe3yibTaThl BBINOJHEHUS
JIMArHOCTHYECKON pabOThl MOTYT MOKa3bIBATh CTENEHh TOTOBHOCTU O0YYaIOIINXCS
K OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3ukKe, a  Takke
CBUJIETEIHLCTBOBATH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare u3ydenust GU3NKMA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuaromerocsi 0yayT cOpMHUpPOBaHbI CIEAYIOLINE JTUUYHOCTHBIE PE3YyJIbTaThl B
4acTH:

o I)nampuomuueckozo 60CRUmMAaHUA:

IIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
duznyecKoil HayKu;

IIEHHOCTHOE OTHOIIIEHUE K IOCTHXKCHHUSIM POCCUUCKUX YUEHBIX-(UZUKOB;

o 2)eparxcoanckozo u 0yxo8HO-HPAGCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKJIE€HHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHXEHUMN
busuKy;

OCO3HAaHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUYEHOT0;

e 3)IcmemuuecKozo 60CHUMAHUA:

BOCTIPUSTUE ICTETHUECKUX KauyecTB (pU3MUecKkor Hayku: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uenHnocmu HAyYHO20 NOZHAHUA:

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

OpHEHTalus B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
Ipe/ICTaBlIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJIBL;

pa3BUTHE HAY4YHOW JIOO03HATEIBHOCTH, HHTEpPEca K HCCIEeI0BaTEIbCKON
NEeSATENbHOCTH;

e 5)dhopmuposanusn Kyaremyput 300p06bsa u IMOUUOHATILHO20 DJ1A20N0AYYUA:

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

c(hOpMHUPOBAHHOCTH HaBbIKA pedICKCHH, IPU3HAHUE CBOETO MTPaBa Ha OIINOKY
U TaKOTO e MpaBa y APYyroro 4yejIoBeKa;



*  6)mpyooeozo eocnumanus:

AKTMBHOE YYaCcTHE B PEIICHHHM TMPaKTUYECKUX 3ajad (B paMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3alluM, ropojia, Kpas) TEXHOJOTHYECKOU U COIMaIbHON
HAIPaBICHHOCTH, TPEOYIOIIKUX B TOM YUCIE U (U3UUECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPOodecCuid, CBI3aHHBIX C (U3UKOI;

o 7)IK0S102UYECKO20 60CRUMAHUSA:

OpUEHTAIlMs Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelieHusl 3ajiad B
00J1acTH OKpY>Kalollel Cpebl, INIAHUPOBAHUS ITOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCJICICTBUU JIJISL OKPYKAIOLIEH CPEbI;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTel uxX

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

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

IOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3  IPAKTHYECKYIO
NEATEIbHOCTD;

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

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

IUTAHUPOBAHUE CBOEr0 pAa3BUTHUA B NPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHUM;

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

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

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHUs IpOrpaMMbl 10 (PU3KKE HA YPOBHE OCHOBHOTO OOIIIETO
obpazoBaHuss y oOyuwarwmierocs OyayT cpopMHpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YICOHbIE TCUCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aAeiicTBUs:
BBISIBIISITH U XapaKT€PU30BaTh CYIIECTBEHHBIE MPU3HAKUA OOBEKTOB (SIBIICHUIA),
KJ1acCU(UIIMPOBATH UX;



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

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

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

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0OBATEIBCKUI HHCTPYMEHT TO3HAHMS;

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

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

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

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

Pa6ora ¢ undopmaumeii:

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

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

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

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

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS:

B X0JI¢ 00CYXJICHUSI yUeOHOI0 MaTepHalia, pe3yJbTaToB Ja00OpaTOPHBIX paboT
Y TIPOEKTOB 33J1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBbI M BBICKA3bIBATh
U7y, HAICJICHHBIE HAa PEIICHHE 3a/Jadyd W TOJJepKaHue OJaroKeaaTebHOCTH
0OIIIeHHS;

COTIOCTABJIATh CBOW CYXKACHHSI C CY)KIECHUSMHU APYTUX YYACTHUKOB TUAJIOTA,
0oOHapyKHBaTh Pa3JIMUNEC U CXOJCTBO MO3UITUH;

BBIPAKATH CBOIO TOYKY 3PEHUS B YCTHBIX M TUChMEHHBIX TEKCTaX;



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

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

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

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

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

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE NeHCTBUSA
Camoopranusanus:

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

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

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

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBI HHTEJVIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh mjiaH e€ U3MEeHEHHUS;

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

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

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

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

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

INPEAMETHBIE PE3YJIBTATDBI

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



WCIIOJIb30BaTh MOHATHS: (PU3MUECKHUE W XMMHUYECKHE SBIICHUS, HAOJIOICHHE,
AKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, CIUHUIIBI (PU3UYECKUX BEJTMYHH, aTOM, MOJICKYJIa,
arperatHple  COCTOSIHMSI ~ BellecTBa  (TBEPAOE, JKHUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE),
TpaeKTOpHs, PaBHOJCHCTBYIOMmAs Cui, jacdopmaius (ympyras, IulacTHYecKas),
HEBECOMOCTh, COOOIIAIOIINECS 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,
nepejavya JaBJICHHUS TBEPJIBIMU TEJIAMH, XHUIKOCTSIMH M Ta3aMH, aTMOc(hepHOe
JaBJICHKE; TUTaBaHUE TEJI, TPEBPAIICHUS] MEXaHUYECKOU SHEPTUH) TI0 OMMCAHUIO MX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(u3HUECKOe SABICHHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM
Mupe (B TOM 4Yucie (u3nuecKkue SBJICHUS B IMPUPOJE: NMPUMEPHI IBIKCHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW U HEKUBOM MPHUPOJIE, ACHCTBUE CHII TSHKECTH,
TpPEHUs, YIPYroCTH B MPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
KUBOUW OpraHW3M, TJIaBaHWE PBIO, pIYary B TEJIE YEIIOBEKA), IPH 3TOM NIEPEBOIUTH
MPaKTHYECKYIO 3a/1a9y B yUeOHYIO, BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (ITPHU3HAKH )
(bU3UYECKHX SIBICHUM;

OTUCHIBATh M3yYCHHBIC CBONCTBA TeJl U (PU3MUECKUE SBJICHUS, UCIOIb3YS
dbu3nYecKre BeIMUUHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, Iy Th, CPEAHSIS
CKOpPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Teja, CUJia TPEHUs, JaBJICHUE
TBEPJIOTO Teja, ABJIICHUE CTOJI0A KUIKOCTH, BBITAJIKUBAOIIAS CHUJIa, MEXaHHYECKas
paboTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbI, KOA(DQPUIIMEHT IMOJIE3HOTO
JEeUCTBUSI MEXaHU3MOB, KHHETUYECKasl M TTOTEHIIMAJIbHAS SHEPTHs), IPU OMTUCAHUU
NpPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yEMbIX BEJIMYMH, WX
0003HAaueHHWA W EOUHUIBI (PU3NYECKUX BEIWYMH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAOIIME JAaHHYIO (DU3UUECKYIO BEJIMYMHY C APYTUMHU BEJIMYWHAMH, CTPOUTH
rpadKu U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYUH;

XapaKTepru30BaTh CBONCTBA TeJ, GU3UYECKUE SIBJICHUS U MPOLIECCHI, UCTIONb3YS
npaBuiia CIOKEHUS CUII (BJI0JIb OJHOM MpsiMoit), 3akoH ['yka, 3akon [lackains, 3akoH
Apxumena, TpaBWIO paBHOBECHS phruara (0JI0Ka), «30JI0TOE MPABHUIIOY» MEXaHUKH,
3aKOH COXPaHEHUS MEXaHWYeCKOW JHEPruM, NpH ITOM JaBaTh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHA M 3alMUCHIBATh €0 MATEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIN peajJbHbIX OOBEKTOB, MPOLIECCOB U
SIBJICHUM, BBIJAEISATH IMPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (U3UICCKUE MOJICIIH JJII OOBICHCHUS
(bU3UYECKHUX MPOIECCOB U PellIeHUs YUeOHbIX 3a/1a4;



OOBSACHATH (PU3UUYECKUE SIBICHHUS, MPOIECChl U CBOWCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U pelaTh
KayeCTBEHHBIE 3a/Jadyd, B TOM 4HCIE TpeOyIolIiue YHCICHHOTO OILIEHWBaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUECKUX BEJIHMYWH, IMPU STOM BBHIOMPATH aJCKBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATH MPUUYUHHO-CIIC/ICTBEHHBIC CBSI3M U BHICTPAaUBATh
JIOTUYECKYIO IIEMOYKY PpAacCyX JACHUM C ONoOpod Ha HW3Y4YeHHBbIE CBOMCTBA
du3nYeCcKuX SABICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemiaTh pacy€THble 3aauyu (B 2—3 ACHCTBUSI) MO M3yyaeMbIM TeMaM Kypca
¢u3nku, BEIOMpas afieKBaTHYIO (PU3MUECKYI0 MOJIEb, C UCIIOJIb30BAHUEM 3aKOHOB
U (hopMyJ, CBA3BIBAIONUX (PU3MUECKUE BEIUYHMHBI, 3aMHCHIBATh KPATKOE yCIOBUE
U pa3BEPHYTOE pEIICHUE 3a/Jayd, BBIABIATH HEAOCTAIOIIME WA H30BITOYHBIC
JaHHBIE, OOOCHOBBIBATH BHIOOP METOJa pEIICHUS 3aJa4yd, HCIIOJIb30BaTh
CIpaBOYHBIC JAaHHBIE, MMPOBOJUTH MaTEeMAaTUYECKUE MPEOOpa3oOBaHUs U PACUETHI,
OIICHUBATh PEATHCTHYHOCTh TMOJTYYECHHOTO 3HAYCHUS (U3MYECKOW BEIMYHUHBI U
OTIpENIENATh Pa3MEPHOCTh (U3MUECKONW BEIUYHHBI, MOJYUYEHHOW MpU PEIICHUU
3a/1auu;

pacmo3HaBaTh IPOOIEMbI, KOTOPBIE MOXKHO PEITUTh TPU TOMOIIH (PU3UIECKUX
METOJIOB, W TpeAjiaraTb OPUEHTHUPOBOUHBIM CHOCOO peIIeHUs, B OMHCAHUU
UCCIIEJIOBAHMSI  PACIIO3HABATh  IMPOBEpSIEMOE  MpEANoiokeHHe  (TUIIOTE3y),
MHTEPIPETUPOBATH TOJYYCHHBIN PE3yJIbTaT;

IIPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (DU3UYCCKUX SIBJICHUHN WIH (DHU3NICCKUX
cBOMCTB Ten (auddy3usi, TEMIOBOE pacHIMpeHUE Ta30B, SIBJICHUE WHEPIUU,
U3MEHEHHUE CKOPOCTH MPHU B3aWMOJACUCTBUU TeJ, Mepenada JaBICHUS KUIKOCTHIO
U Tra3oM, MPOSBICHUE NEHUCTBUS aTMOCHEpPHOTO IaBJICHUS, NEHCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATH MPEANOIOKEHHUE (TUMOTE3y) O BO3MOMXKHBIX
pe3ylibTaTax HaOIIIEHUH, CAMOCTOSTEIFHO COOUPaTh YCTAaHOBKY M3 U30BITOYHOTO
Habopa o0opyoBaHus U (OPMYIUPOBATH BHIBOIBI;

POBOJUTh TPSMBIE W KOCBEHHBIE W3MEPCHHS (DU3UYCCKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BpEMEHHU, Macca Teja, 00bEM Tena, Cuiia, TeMIlepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO Teja, CWJIA TPEHHS] CKOJBXKEHUS, JaBJICHUE
BO3/yXa, BEITAJIKMBAIOIIAS CUJIA, IEHCTBYIOIIAs HA MOTPYKEHHOE B )KUIKOCTH TEJO,
KOA(PUIIUEHT TOJE3HOT0 JEHCTBUS MPOCTHIX MEXAaHHU3MOB) C HCIIOJIb30BAHHUEM
AQHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEPEHUS,
buKcHpoBaTh MOKa3aHuUs MPUOOPOB, HAXOAUTH 3HAYECHUE U3MEPSIEMON BEJIMUUHBI C
TIOMOIIBIO YCPEAHEHUS PE3YJIbTATOB CEPUU U3MEPEHHI U OIICHUBATh MOTPEITHOCTh
U3MEPEHUM;

IPOBOJUTH HECIOKHBIE AKCIIEPUMEHTAJIbHBIC HMCCIEAOBAHUS 3aBUCUMOCTEN
dbu3nuecKkux BENWYUH (3aBUCHUMOCTU IMYyTH PAaBHOMEPHO MBIDKYIIETOCS Tela OT
BPEMEHU JBUKEHUSI Tejla, CWIbl TPEHUS CKOJBXKEHUS OT CHJIBI HOPMAaJbHOTO



JaBJICHUS, KayecTBa 00paOOTKU MOBEPXHOCTEH TENl U HE3aBUCUMOCTH CUJTBI TPEHUS
OT IUIOLIAAX CONPUKOCHOBEHUS TE€J, CHJIbI YIPYTOCTU OT YIJWHEHUS NPY’KHUHBI,
BBITAJKUBAIONICH CHIBI OT O0OBEMA MOrPY>KEHHOM 4YacTU Tejla U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU Te€Ja, OT IIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJO, YCIOBUH TUTABAaHUS TEJ, YCIOBUA paBHOBECHS phluara U OJIOKOB):
COBMECTHO € yuuTeneM (OpMyIUpOBaTh 3aJadyy M THUIOTE3y HCCIEIOBaHUS,
CaMOCTOATENIbHO  IJJAHUPOBAaTh  HUCCJEJIOBAHME, CAMOCTOSATEIBHO COOUpaTh
SKCIIEPUMEHTAIIBHYIO YCTAHOBKY C HMCIOJIb30BAHUEM HHCTPYKIIMH, MPEICTABIATH
MOJTYYCHHBIC 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BUJE TaOMUIl U TpaduKoB,
OIIEHMBATh NOTPELIHOCTH, AEJaTh BBIBOJBI IO PE3YJIbTaTaM UCCIEA0BAHNUS;

coOmo/laTh TMpaBWja TEXHUKU Oe3omacHoro Tpyaa mnpu pabore cC
71a00paTOPHBIM 000PYAOBaHUEM;

YKa3bIBaTh IPUHIUIIBI JEUCTBUSI MPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, OapOMETp, phIvuar, MOABMKHBIN
Y HETOJIBMKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKHUX MPOLECCOB C OMOPOM HA UX ONMUCAHUS (B TOM YHCIIE:
MOJMIIUTTHAKY, YCTPOWCTBO BOJOMPOBOMAA, THAPABIMYECKUN mpecc, CU(dOH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETP), HUCIOJb3Yys 3HAHUS O
CBOMCTBax (PU3MYECKUX SBJICHUM W HEOO0XoauMble (U3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

WCIIOJIb30BATh CXEMbl U CXEMATUYHBIE PUCYHKH H3YUYEHHBIX TEXHHYECKHX
YCTPONCTB, HM3MEPUTEIBHBIX TMPUOOPOB ¥ TEXHOJOTUYECKHX TIPOIECCOB MpHU
perieHn yueOHO-TPaKTUYECKHX 3a/1ay;

MPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIIMIO O TPUMEPAX) MPAKTHUYECKOTO
UCIIOIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEIHEBHOW >KU3HU JJII oOecrieUeHUs
0e30MacHOCTH MpH OOpallleHnHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHMSI 3JI0POBbS W COOJIIOJACHUS HOPM 3KOJIOTMYECKOTO TOBEACHUS B
OKpY’Karolen Cpee;

OCYLIECTBJIATH OTOOP MCTOUHUKOB MH(MOpPMAIUU (PU3UUECKOTO COACPKAHUS B
NuTepHeTe, caMOCTOSTENIbHO (QOPMYyNHpYysi TMOUCKOBBIM 3alMpoc, Ha OCHOBE
MMEIOIINXCS 3HAHUM M IMYTEM CPABHEHUS PA3JWYHBIX HCTOYHUKOB BBIJCIATH
uHhOpMAINIO, KOTOpasi SBISETCA MNPOTUBOPEYMBOM WU  MOXKET  OBITh
HEJIOCTOBEPHOII;

WCIIOIb30BaTh TIPU BBITIOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpM aHUs, CIPABOUYHBIE MaTEpHalbl, PECYPChl CETU
WNurtepner, BnajeTh npuémMaMu KOHCIIEKTUPOBAHHUS TEKCTa, NpeoOpa3oBaHUs
uH(pOpMaIu U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;



co3/laBaTh COOCTBEHHBIC KpPATKHE IMCbMEHHBIE M YCTHBIE COOOINCHHS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(pOpMAIuu (HU3NUECKOTO COACP)KAHHUS, B TOM YHCIIE
nyOJIMYHO JeJIaTh KPaTKHWE COOOIIEHUSI O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOIB30BaTh W3YYCHHBIM IMOHATUWHBINA
amrapar Kypca (pu3HMKH, COIPOBOXK/IaTh BRICTYIUICHUE IIPE3CHTAIUEH;

IPU  BBIOJHEHUH YUYEOHBIX IIPOCKTOB M HCCJIEAOBAHUM PACTIPEICIIAThH
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJIICHHBIMH 3aJlauaMH, CJICIUTh 32
BBLIITOJITHCHUEM IIJIaHA JIeHMCTBUM, aJCKBAaTHO OIICHUBAThL COOCTBEHHBIM BKJIAJ B
JNEATENbHOCTh TPYIIBI, BBICTPANBATh KOMMYHUKATHBHOE B3aWMOJICUCTBUE,
YUYUTBIBASI MHEHHUE OKPYKAIOIIUX.

K koH1y 00y4eHus ¢ 8 Knacce npeIMETHbIE PE3YJIbTaThl Ha yIiTyOJIE€HHOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE ABM)KECHUE
aTOMOB M MOJIEKYJI, arperaTrHble COCTOSHMSI BEIIECTBA, KPUCTAUIMYECKUE U
aMmop(HbIe TeNa, HACBHIIIECHHBIH M HEHACBHILIEHHBIM Map, CrocoObl HW3MEHEHUs
BHYTPEHHEW DHEPIUM, OJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsiji, IPOBOJHUKH,
NOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKH MIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE MOJs, ONTHUYECKas CUCTEMA) U CHMBOJIMYECKUH SI3bIK (U3UKH TpU
pelIeHn Y4eOHbIX U MPAKTUYECKUX 3a7a4;

YBEPEHHO pa3jinyaTh SBJIEHUS (TEIJIOBOE pAaCUIMPEHHE (CKaThe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHHE, CMAYMBAHUE, KalWJUISIPHBIC SBIICHMS,
UCIapeHue, KOHJEHCAlus, IUIaBJIEHUE, KpHUCTaUIM3alMsl, KHUIEHHE, CIOCOObI
Terulonepesaun (TerIonpOBOAHOCTb, KOHBEKIUS, U3yUYEHHUE), TEIUIOBbIE TOTEPH,
ANEKTpU3alus TeJ, B3aUMOJICUCTBHE 3apsA0OB, JEUCTBHS DJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEICTBUE MATHUTOB, JEHCTBUE MATHUTHOTO IOJIS Ha
IIPOBOJHUK C TOKOM) IO ONKMCAaHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBJICHUE;

pacrno3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3NUYECKUX SBICHUM B OKPYXKaIOLIEM
Mupe (B TOM uyucie (U3MYECKUE SBIEHUS B MNPUPOJE: MOBEPXHOCTHBIE U
KalWUISIPHBIE SBJICHHUSI B MPUPOJIE, KPUCTAILIBI B NpUpoAe, u3nydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHera,
AJIEKTPUYECKUE SIBJICHUS B aTrMocdepe, 3JIEKTPUUYECTBO JKHUBBIX OPIaHU3MOB,
MarHuTHOE 1oJje 3eMiu, Apeid MmoaocoB, pojab MAarHUTHOTO MOJIS JUIs )KM3HU Ha
3emile, TOJISIPHOE CHUSHHME), TPU STOM IEPEBOAUTH MPAKTHUYECKYIO 3a7ady B
yueOHY10, BBIICIISATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3UUECKUX SBICHUII;

ONUCHIBATh M3y4YEHHbIE CBOMCTBa Tel U (PU3MUYECKUE SIBJICHUS, HCIOJIb3Ys
(u3nyeckue BeINYUHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT U], KOJIMUYECTBO TEIUIOTHI,
paboTa rasa, yJenbHasl TEIUIOEMKOCTb BEIIECTBA, YJENbHAsl TEIUIOTA IUIABICHUS,
ylIenbHas TEIUIoTa MapooOpa3oBaHMs, YJIENbHAs TEIUIOTAa CrOpaHUs TOIUIMBA,



KOO (DUIIMEHT TOJIE3HOTO JIEWCTBHSI  TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3/AYyXa, DJIEKTPUYECKHM 3apsi, CcHUJla TOKa, JIJIEKTPUUECKOe
HaIpsDKEHWE, COMpPOTUBJICHUE MpoBoAHUKa, DJIC B 1enmu MOCTOSHHOTO TOKa,
AJIEKTPUYECKOE YJIETbHOE CONPOTHUBJIIECHUE BEIIeCTBA, paboTa U MOIIHOCTH
AJIEKTPUUECKOTO TOKA), MPU OMUCAHUU MIPABUIILHO TPAKTOBATh (PU3HMUECKUI CMBICIT
UCIOJIb3yeMbIX BEJIIMYMH, MX OOO3HAYCHUS M EIUHUIBI (DU3NYECKUX BEIIUYUH,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUUHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH rpaUKy U3yUYECHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEJIMYUH;

XapaKTePU30BaTh CBOWCTBA TelI, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOTb3YS
OCHOBHBIE TOJI0KEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHUS BEIIECTBA,
ypaBHEHHUE TEIUIOBOIO OajaHCca, 3aKOH COXPAHEHHS AJIEKTPUUECKOro 3apsija, 3aKOH
Kynona, mpuHIMI CYNEpo3UIuU JIEKTPUIECKUX ToJieH, 3akoH OMa i ydacTKa
uenu, npasuia Kupxroga, 3akon Oma 11 mosHOM nenu, 3akoH Jlxoyins-Jlenua,
3aKOH COXPAHEHHWs JHEPTHH, MPH ITOM Pa3IMyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U €r0 MaTEMATHYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIE (U3MUECKUE MOJEIU peajbHbIX OOBEKTOB, MPOILIECCOB U
SIBJICHUM, BBIJEIATH MPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA
00BEKTOB, MPOIIECCOB, SBICHUHN, TPUMEHATh (PU3NUECKUE MOJEITH I OOBICHEHUS
(bu3HYeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSACHATH (PU3MUYECKHE SIBJICHUS, TIPOILIECCHI M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M peliarh
KaueCTBEHHbIE 3aJlayd, B TOM 4YHUCJE TPeOyIOIUe YHUCIECHHOIO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUECKUX BEJMYWH, IMPU STOM BBHIOMPATH aJCKBATHYIO
(bU3HUECKYI0 MOJIENb, BBISBISATH MPUUYUHHO-CIIC/ICTBEHHBIC CBSI3M U BBICTPAaUBATh
JIOTUYECKYIO IIEMOYKY PpacCyX JACHUM ¢ ONopod Ha HW3y4YEHHbIE CBOMCTBA
buzndeckux sABiIeHUM, (GU3NIECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacu€THbIC 3ajaud (C Oomopoil Ha 2—-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uku, BRIOMpas aJeKBaTHYIO (DU3UYECKYIO MOJECIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBA3BIBAIONIUX (U3MUECKHE BEIUYHHBI,
3aMUChIBaTh KpaTKOE YCIOBUE U Pa3BEPHYTOE pEIICHHE 3a7ayud, BBISBIATDH
HEJIOCTAIOIINE UM U30BITOUHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/lau, HCMOJIb30BaTh CIPABOYHbIC JAHHbIC, IPUMEHIThH METOJbl aHaIu3a
pa3MepHOCTEH, UCMONIB30BaTh TpaduuecKkre METOAbl PEIICHUs 3a/lad, MPOBOJUTH
MaTeMaTUYeCKUe TMpeoOpa3oBaHUs W pacu€Thl, OICHUBATH PEATHUCTHUYHOCTH
MOJIYyYEHHOTO 3HAuYeHHMS (PU3NUECKON BEJIUYMHBI U OMNPEIEsATh Pa3MEPHOCTH
(bU3UYECKON BEIMYUHBI, TOTYUYSHHOU MPU PEUICHUN 3aa4H;

pacrmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIIUTh IPH MTOMOIIN (GU3HIESCKUX
METOJIOB, W TMpejyiaraTb OPUEHTUPOBOUYHBIN CMOCOO peIIeHus, B OMUCAHUU



UCCIIEJIOBAHMSI  PACIIO3HABAaTh  IMPOBEpsIiEMOE  MpEANoiokeHHe  (TUIOTE3y),
MHTEPIPETUPOBATH TOJYYECHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKHUX SBJICHUM WM (PU3UIECKUX
CBOMCTB Ten (KamwUISpHBIC SIBICHHS, 3aBUCMMOCTb JAaBJICHHS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS (HarpeBaHus) NpU
U3ITy4eHUH OT IIBeTa H3JIydarouiedl (MOrJIoNaronieil) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUs1 BOJBI OT TEMIIEPaTyphl J>KUAKOCTH W IUIOMAAW €€ IMOBEPXHOCTH,
AIIEKTPU3ALNS TNl M B3aUMOJCHCTBUE ANEKTPUUECKUX 3apsA0B, B3aUMOCHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIU3aIlsl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB,
JeHCTBUSI MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA 3JIEKTPOJBUTaTENsl MOCTOSIHHOTO TOKA): (hOPMYJIUPOBATh MPOBEPIEMOE
npeamnoyioxkeHue  (TUMoTre3y) O  BO3MOXHBIX — pe3yjbTarax  HaOJIOJEHUH,
CaMOCTOATENIbHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyaoBaHUS,
OMHCHIBATH XOJ OMBITa U (POPMYJIMPOBATH BBHIBOJIBL;

OPOBOJAUTH TPSIMbIE M KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEIUYUH
(Temmeparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHUJIa TOKa, HaIpsIKEHUE,
ylienbHas TeIUIOEMKOCTh BEIECTBA, COMPOTHBIICHHWE TPOBOJHUKA, paboTa u
MOIITHOCTD 3JEKTPUYECKOTO TOKA) C MCMIOJIH30BAHHUEM AHAJIOTOBBIX M IH(PPOBBIX
npubOpoB, 0OOCHOBBIBATH BHIOOP METO/la M3MEpeHUs, (HUKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUCHHUE M3MEPSEMON BEIMYUHBI C TTOMOIIBIO YCPETHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUIA U OLIEHWBATh MOTPEIIHOCTh U3MEPEHUH;

POBOJNUTH IKCIIEPUMEHTAIbHBIE MCCIEAOBAHNUS 3aBUCHUMOCTEN (PH3UIECKIX
BEJIMYMH (3aBUCHMOCTH JaBJICHHUS BO3AyXa OT ero o0béMa M HarpeBaHUs WU
OXJIXKJICHUS, UCCIIeIOBAaHUE SIBJICHUS TETJIO0OMEHA MPU CMEIIMBAHNUN XOJIOJHOU U
ropsiyeil BoJibl, 3aBUCUMOCTh COIPOTHUBIICHUS MPOBOJAHKUKA OT €0 JAJIUHBI, IIOIIA N
TIOTIEPEYHOTO CEYCHHSI M yIETHHOTO COMPOTUBIICHHSI BEIIECTBA MPOBOIHUKA, CUJIBI
TOKa, TMPOTEKAIOMIETO Yepe3 MPOBOJAHMK, OT HANpsHKEHUS Ha TPOBOJIHUKE,
MCCIIEJIOBAHHE TIOCIIEI0BATEIILHOTO U MapaIeIbHOTO COSAMHEHUN MPOBOIHUKOB):
COBMECTHO C yuuTesneM (OpMYyJIHpOBaTh 3ajJady M THUIOTE3y HCCIEI0BaHus,
CaMOCTOATENIbHO  IJIJAHUPOBATh  HMCCJEJIOBAHHME, CAMOCTOSATEIBLHO COOUpaTh
AKCIIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJIb30BAHUEM WHCTPYKIIWHU, MPEICTABIATH
MOJyYeHHBIE 3aBHCHUMOCTH (PU3WYECKUX BEIMYMH B BUJAEC TaOmuil U TpaduKoB,
OLIEHHBATh MOTPEIIHOCTH, JENIaTh BBIBOJIBI [0 pE3yIbTaTaM UCCIIEJOBAHMUS;

coOmrolaTh TpaBwiia 0e30macHOro Tpynaa mnpu padore ¢ JabopaTOpHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MPUHIUIIBI TEHCTBUS U3YUYCHHBIX MPHUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKHX MPOIIECCOB C OMOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETP, TapoBasi TypOUHa, aMIIepMETp, BOJIBTMETP,
CYETUMK  DJIEKTPUYECKOM  DHEpPruM,  DJIEKTPOOCBETUTENbHBIE  TPHUOOPHI,



HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (TIPUMEPDI), TPEJOXPAHUTEIHN U UX IPUMEHEHHE
B OBITY M TEXHUKE, NPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
ANIEKTPOJBUraTENb IOCTOSIHHOTO TOKa), MCHOJb3ys 3HAaHUS O CBOWCTBAX
(U3HUECKUX ABJICHHUM, HEOOXOAUMBIE (PUINUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacrno3HaBaTh IPOCThIE TEXHUUECKHE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI
0O CXEMaM M CXEMaTHUYHbIM pPHCYHKaM (PKUAKOCTHBI TEpMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETpP, JIBUrareib BHYTPEHHErO CropaHus, 3JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbl JJIEKTPUYECKHUX LIEeNell ¢ MOCIeAOBaTEeIbHBIM H
napajjiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE OOO3HAYEHUS
3JIEMEHTOB 3JIEKTPUUYECKHX LIENEH, UCII0JIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKU
U3YUYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  HM3MEPUTEIbHBIX  NpUOOPOB U
TEXHOJOTUYECKHUX MPOLIECCOB MPHU PEIICHNUN YUeOHO-MPAKTUUECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHIECKOTO
UCTOJb30BaHUsl (DU3MUECKUX 3HAHWU B TOBCEIHEBHOW >KM3HU JUIsl OOecreueHus
0€30MacHOCTU TPH OOpaIlleHUH C MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMHU,
COXPAaHEHHUs 370pOBbsl U COOJIIOJEHUS HOPM DKOJIOTMYECKOTO IOBEACHUS B
OKpY’Karolen cpeae;

OCYIIECTBIISAITH MOUCK HHPOpMAIK (HU3NIECKOTO coaepkanus B MHTepHETE,
CaMOCTOSITENIbHO (POPMYJTUPYS IOUCKOBBIH 3aIIPOC, HA OCHOBE UMEIOLINXCS 3HAHUN
U CPaBHEHUS JIOTIOJHHUTEIBHBIX HMCTOYHUKOB BBLIEIATH MH(GOpPMaLMIO, KOTOpas
SIBJIIETCS IPOTUBOPEUYNBON MITH MOXKET OBITh HEJJOCTOBEPHOIA;

UCIOJIb30BaTh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-IOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEPMAHUsS, CIPABOUYHBIE MaTEpHaIbl, PECYPChl CETU
WnTepHer, BianeTe npuéMaMHU KOHCIEKTHPOBAHMUSA TEKCTa, MNpeoOpa3oBaHus
UH(pOpPMAIMU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE ITMCbMEHHBIE W KpaTKUE YCTHBIE COOOLIEHUS,
0000111ast "H)OPMALUIO U3 HECKOIBKUX UCTOYHUKOB (PU3UUYECKOr0 COAEpKaHUs, B
TOM  4ucl€  MyOJIMYHO  MPEACTABIATH  PE3yJbTaTbl  MPOEKTHOM WK
UCCJIEI0BATENBCKON AEATENBHOCTH, IIPX 3TOM I'PAMOTHO MCIOJIb30BaTh U3y4CHHBIN
NOHATUHHBIN anmapat Kypca (pU31KHu, COIPOBOXKAATH BHICTYINICHUE IIPE3EHTALIUEH;

IPYU BBINIOJIHEHUH y4€OHBIX MPOEKTOB M HMCCIEIOBAaHUN (PU3MUYECKHX MPOLECCOB
pacmpenensaTe OO0S3aHHOCTH B TPYINIE B COOTBETCTBHMHM C IOCTABJICHHBIMH
3aJladyaMM, CJIEAUTH 3a BBINOJIHEHHUEM IlIaHa JEWCTBUNH U KOPPEKTHPOBATh €ro,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B AE€SITEIbHOCTh IPYMIIbl, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJCHCTBUE, TPOSABISISL TOTOBHOCTh  pa3peluaTh
KOH()JIUKTBI.

K konity oOyuenus ¢ 9 knacce npeMeTHbIE PE3YIbTaThl HA YIIIyOJIE€HHOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBMKEHUS,, HEBECOMOCTh U TMEPErpy3KH, IEHTP TSKECTH, MEXaHHMYECKUE BOJIHBI,
3BYK, HMH(pa3ByK H yJIbTPa3BYyK, JJICKTPOMArHUTHBIE BOJHBI, PEHTICHOBCKOE
U3Ty4YeHHE, MIKaJa AJIEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKaHUsl U TMOIJIOIIEHUs, anb(da-, 6eta- U ramma-
U3JIy4YCHHUs, U30TOIbI, AepHAs M TEPMOsAEpHast SHEPreTHKa) U CUMBOJINYECKHIA
SI3BIK (DU3MKYM TIPU PEIICHUH YIeOHBIX U MPAKTHUECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  sBIEHUS (paBHOMEpPHOE U  HEPAaBHOMEPHOE
OpSIMOJIMHEMHOE JIBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHUE,
cBOOO/JHOE TaJieHue TeJl, JABMKEHUE IO OKPYXKHOCTH, B3aUMOJEUCTBUE Tell,
paBHOBECHE MaTEepUATbHOW TOYKHM, pEaKTHUBHOE JBW)KEHHE, HEBECOMOCTD,
Koysie0aTeNIbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYXKICHHBIC
KOJeOaHMsI), PE30HAHC, BOJIHOBOE JABW)XEHHE (paclpOCTpPAHEHHUE U OTPAXKEHUE
3ByKa, MHTep(hepeHHs U ITudpakius BOJIH), NPIMOJIMHEHHOE paclpoCTpaHeHHE,
OTpaXEHHE U TMPEIIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPaK€HUE CBETa,
pasnokeHue Oeloro cBera B CHEKTP U CJIOXEHHE CIEKTPAIbHBIX IIBETOB,
€CTeCTBCHHAss  PaJMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHUAaTOTO0  CIIEKTpa
U3Ty4YeHHUs]) 10 OMHCAHMIO WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
J€MOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHNE H3YYCHHBIX (PU3NUECKUX SIBICHHUIA B OKpPY>KaIOIIeM
mupe (B TOM uucie (pu3MYecKue SBICHUS B MPHUPOJEC: MPHIWBBI M OTJIHBHI,
nBwkeHne 1iuaHeT CONHEYHONW CHCTEMbl, PEaKTHMBHOE JBH)KCHHE JKHBBIX
OpPraHM3MOB, BOCHPHUATHE 3BYKOB >KHBOTHBIMH, 3€MIIETPSICEHHE, CEHMCMHUUYECKUE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTHYECKUE SIBJICHUS B IPUPOJIE, OMOIOrHIecKOoe
JecTBUE BUAMMOTO, YJIbTPA(pHOIETOBOTO U PEHTITCHOBCKOTO M3JIy4YCHUH,
€CTeCTBCHHBIM pagOaKTUBHBIA (OH, KOCMHYECKHE Jy4H, paAHOAKTUBHOE
U3Ty4YeHHE NPUPOTHBIX MHUHEPAJIOB JACWCTBHE PAJAMOAKTUBHBIX H3IIy4YCHUH Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM MEPEBOAMTH MPAKTHUECKYIO 3ajady B Y4YeOHYIO,
BBIJIETISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX SIBJICHUM;

OIMCHIBATh HM3YYCHHbIE CBOMCTBAa Tel M (M3WYECKHE SBJICHUS, HCIIONB3YS
¢usnyeckue BENMWYUHBI (CPeAHSS W MTHOBEHHass CKOpPOCTh Tela TMpHU
HEPaBHOMEPHOM JBWKCHHH, YCKOPEHHE, MEpPEeMEIIEHUE MpPH PaBHOYCKOPECHHOM
OPSIMOJIMHEMHOM  JIBMKEHHH, YIJIOBas  CKOPOCTb, LIEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, CHJIa TPEHUs, CHJIa YIIPYTOCTH, CHJIa TSHXKECTH, YCKOPEHHEe CBOOOIHOTO
Na/ICHUs, BEC Tela, IICHTP TSHKECTH TBEPJOTO Tela, UMITYJIbC Tella, UMITYJIbC CHJIBI,
MOMEHT CHJIbI, MEXaHH4YecKast paboTa U MOITHOCTh, TOTCHIIMATbHAS YHEPTHs Tela,
HOJIHSATOTO HaJl TOBEPXHOCTHIO 3€MJIH, MOTCHIIMAIBbHAS SHEPTHsI CXKATOU MPYKUHBI,
KUHETUYECKasi JHEprus, IOJHAs MeEXaHW4yecKas HHEprus, MepuoJ M YacToTa
KOJIeOaHUH, IePHO MAaTEMATUYECKOTO M MPYKMHHOTO MAasTHUKOB, JJTUHA BOJIHBI,



IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, I10KA3aTENb IPEIOMIICHUS
Cpelibl), IPU ONMKUCAHUM MTPABUIBLHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €JUHULBI PU3NYECKUX BETUYUH, HAXOAUTH (POPMYJIbI,
CBA3BIBAIOLIME JTAHHYIO (DU3NYECKYIO BETMUYUHY C APYTHMMH BEIMYMHAMU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEJINYHH;

XapaKTepU30BaTh CBOWCTBA Tell, PU3NYECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3YS
3aKOH COXpaHEHUs SHEPrHM, 3aKOH BCEMUPHOrO TATOTEHUS, MPUHLUII
CyNEPNO3ULINY CHJI, IPUHIUIT OTHOCUTENBHOCTH ["anunes, 3akonsl HproTOHA, 3aKOH
COXpPAaHEHUS HMMITYJIbCa, TEOPEMY O KMHETHYECKOM JHEpPruu, 3akoH ['yka, 3aKoH
bepHysuin, 3aKOHBI OTPa)KEHUSI U MPEOMIICHUSI CBEeTa, (POPMYJy TOHKOW JIMH3BI,
IJIAHETAPHYI0 MOJENIb aTOMa, HYKIOHHYIO MOJENIb aTOMHOTO sIpa, 3aKOHbI
COXpPaHEHMS 3apsAI0BOIO0 U MAcCOBOIO YHCEN NPU SAEPHBIX PEAKUUAX, IIPU ITOM
pasnuyaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €M0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTH (PU3NYECKUE MOJENIU pealbHbIX OOBEKTOB, MPOIIECCOB U SIBJICHHIA,
BBIIEIATh IPU 3TOM CYLIECTBEHHbIE M BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUI, NTPUMEHATh (PU3UYECKHE MOJACIU I OObSICHEHUs
(U3HYECKUX MPOILIECCOB U PElIeHUs yUeOHBIX 3a]1ay;

OOBSCHATH (PU3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMii MpPaKTUKO-OPHEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIC 3a7aud, B TOM 4YHCIE TPEOYIOIIMEe YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKUX BEJMYMH, IPU 3TOM BBHIOMPATH aJI€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATh NPUUYUHHO-CIIEICTBEHHBIE CBSI3U U BBICTPAaUBATh
JIOTUYECKYI0 LEMOYKY PACCYXAEHUW K3 2—3 [aroB ¢ OMNOPOM Ha H3YYCHHBIE
CBOMCTBa (PU3NMUECKUX ABICHUM, (PHU3HUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH;

YBEPEHHO peliaTh pacu€THhIC 3a/layu M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpAs aIeKBaTHYIO (PU3NYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (hopMmyI,
CBA3BIBAIOIIMX (DU3UUYECKME BEJIMYMHBI, 3alHMCHIBATH KpPAaTKOE YCJIOBUE U
pa3BEPHYTOE PEIICHUE 3aa4H, BBISBISATH HEJIOCTAIOIINE HIIM H30BITOUHBIC JaHHBIE,
00OCHOBBIBaTh BBIOOpP METOAA peEUIeHMs 3a7ayud, HCIOJIb30BaTh CIPABOYHBIE
JAHHBIE, TPUMEHSITH METO/IbI aHAJM3a Pa3MEPHOCTEH, UCIIOJIb30BaTh rpaduyecKre
METO/Ibl PELIEHUs 3a]1a4, POBOJAUTh MATEMATHYECKHUE MPE0OPa30BAHUS U PACUETHI,
OLICHUBATh PEATMCTUYHOCTh IOJYYEHHOTO 3HAYEHHs (PU3HYECKOW BEIUYHMHBI U
OTpEEIATh Pa3MEPHOCTh (PU3NYECKOM BEIMUYMHBI, MOJIYYEHHOW MpHU pEIICHUU
3a/1a4u;

pacno3HaBaTh MPOOIEMbl, KOTOPbIE MOKHO PELIUTh MPU TOMOIIY (PU3NYECKHUX
METOJIOB, M TMpeJJiaratb OPUEHTUPOBOYHBIM CHOCOO pelIeHus, B ONUCAHUU
UCCJIEIOBAaHMSl  pPAcloO3HaBaTh  IPOBEPSIEMOE  MPEANOJIOXKEHHE  (THIOTE3Y),
OLICHUBATh MPAaBWJIBHOCTH MOPSAKA IPOBEICHUS NCCIIEN0BAHNS, UHTEPIPETUPOBATH
MOJIyYEHHBIN PE3YJIbTAT;



IIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GU3UYECKUX SIBICHUN WIH (PU3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXPAaHEHHS SHEPTHUH,
3aKOHA COXpaHEHUS HMITyJIbCa, JCHCTBUE 3aKOHA bepHYIIM W BO3HMKHOBEHHE
NOMBEMHON CWJIBI KpbUIA, 3aBUCUMOCTh TMEpuUoAa KoJIeOAaHWW TPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI K HE3aBUCUMOCTh OT aMIUIATY b
MaJIBIX KOJICOaHMA, MPSMOJIMHEIHOE pacTIpOCTpaHEHUE CBETA, Pa3JIOKEHHUE OEJI0To
CBETa B CIIEKTP, M3yYEHUE CBOWCTB M300paKCHHUS B IJIOCKOM 3€pKaJie ¥ CBOMCTB
n3o0paxeHus TMpeaMera B coOuparomiedl JMH3e, HaOMIOJACHUE CIUIOMIHBIX U
JMHEHYIATHIX CIIEKTPOB W3ITYYCHHS ): bopMyIUpOBATH IPOBEPSIEMOE
npeanoioxkenue  (TUMOTe3y) O  BO3MOXHBIX — pe3ysbTarax  HaOJIOJEHUH,
CaMOCTOSITENIbHO COOMpaTh yYCTAaHOBKY M3 HM30BITOYHOrOo Habopa o0OpymaoBaHUS,
OTHCBIBATh XOJ1 OMBITA U (POPMYJIMPOBATH BEIBOBI;

MIPOBOJUTL TIPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX H3MEPEHUN, OMPEIeIIsisa
CpeIHee 3HaYeHUE U3MEPSEMOI BETMYUHBI U OMIPEIEIISIS OTPEITHOCTD PE3yJIbTaTOB
IPSIMBIX U3MEPEHUI, 000CHOBBIBATH BHIOOP crioco0a u3MepeHus: (M3MEPUTETHLHOTO
npuodopa);

IIPOBOJIUTH KOCBEHHBIC U3MEPCHUS (DU3UIECKUX BETUMYUH (CPEIHSISI CKOPOCTh
¥ YCKOPCHHE Tella MPU PAaBHOYCKOPEHHOM [IBIDKCHHH, YCKOPEHHE CBOOOIHOTO
najeHus, )KECTKOCTh MPYKUHBI, KOO PHUITMEHT TPEHUS CKOJIBKECHUSI, MEXaHUIEeCKas
paboTa W MOIIHOCTh, YacTOTa M TMEPHOJ KOJICOAaHWH MaTeMaTUYeCKOTrO W
NPY)KUHHOTO MAasTHUKOB, (POKYCHOE pacCTOSHUE COOMpArOIIeH JHH3BI U 6
ONTHYECKass CHUIa, PATUOAKTUBHBIA (DOH) C MCIOJB30BAaHUEM aHAJIOTOBBIX U
UPOBLIX MPUOOPOB: OOOCHOBHIBATH BBIOOP METOAAa HM3MEpPEHUs, IIAHUPOBATH
U3MEpPEHHUs, CaMOCTOSITENIbHO COOMpaTh  OSKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIISITh 3HAYCHHE BEIMYMHBI W aHAIM3UPOBATH IIOJYYCHHBIC DPE3yJbTaThl,
OIICHUBAS MTOTPEITHOCTH PE3YIbTaTOB KOCBEHHBIX U3MEPCHHIA,

IIPOBOJUTH IKCIIEPUMEHTAIBHBIC UCCISAOBAHUS 3aBHCHUMOCTEH (DH3UYECKUX
BEIUYMH (3aBHCHUMOCTh MIyTH OT BPEMEHU IPU PAaBHOYCKOPECHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIbI TPEHUS CKOJBXKEHHS OT CHIIbI
HOPMAJIPHOTO JIaBIICHUS, MEpPUOJia KOJICOaHW MaTeMaTHYeCKOro MasTHHKA OT
JUIMHBl HUTH, OIpPEJCICHHE YCKOPEHUS CBOOOTHOTO TAaJCHUS, HCCICIOBAHUC
W3MCHCHUS BEJIMYMHBI M HAIMPaBICHUS WHAYKIIMOHHOTO TOKA, 3aBHCHMOCTH yTiia
OTpa)XEHUs CBETA OT yIJIa MaJieHus, YIia MPEJIOMIIEHUS OT yTJa MaieHus CBETOBOTO
Jqyd4a, UCCIIECIOBAaHUE TPEKOB: M3MEPCHHUE YHEPTUHU YACTHUIIHI IO TOPMO3HOMY IyTH
(mo ¢otorpadusim)): COBMECTHO ¢ yuutesieM (GopMyJUpOBaTh 3ajauy U THIIOTE3Y
MCCIICJIOBAHMSI, CaMOCTOSITENPHO IUIAHWPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh  DKCIIEPUMEHTAJIBHYI0  yCTaHOBKY, TMPEACTaBIATh  IOJyYCHHBIC
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAEC TaOMUIl U TpapuKOB, OIEHUBATH
MOTPEITHOCTH, JIeTIaTh BBIBOBI IO PE3yJIbTaTaM HCCIICAOBAHNUS;



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

XapaKTEepU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKHUX MPOLECCOB C ONOPOM HAa UX OMUCAHMS (B TOM YHCIIE:
CHUJOMETP, NaTYUKH [TOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oTroanmapar, MHKPOCKOI, TEJIECKOIN, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOIN, T03UMETp, Kamepa BuiibcoHa), MCMONb3ys 3HAHUS O CBOWCTBAX
(¢u3nuecKux SABJICHUAW W  HEOOXOIMMblE  (PU3MYECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB INpHU
pelIeHNN Y4eOHO-IIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI ISl MOCTPOCHHUS
M300paXeHU B TUIOCKOM 3€pKajie U COOUparoIIe JIMH3E;

OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPAX) MPAKTHIECKOTO
UCTOJb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW >KM3HU JUIsl OOecreueHus
0€30MacHOCTU TPH OOpaIlleHUHd C MPUOOpaMH U TEXHHUUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHUsl 370pOBbS U COONIOJCHUS HOPM DKOJIOTMUECKOTO TMOBEICHUS B
OKpY’Karolen Cpeae;

OCYIIECTBIISAITH MOUCK HHPOpMAIK (HU3NIECKOTO coaepkanus B MHTepHETE,
CaMOCTOSITENIbHO (HOPMYJIHPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH OMPEICIICHUs
JIOCTOBEPHOCTH TOJYyYE€HHONW HHGOpMAIIMM HA OCHOBE HMEIOIIUXCS 3HAHUW U
JOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIOJIb30BaTh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-IOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEPMAHUsS, CIPABOUYHBIE MaTEpHaIbl, PECYPChl CETU
WnTepHer, BianeTs npuéMaMH KOHCIEKTHPOBAHMUSA TEKCTa, MNpeoOpa3oBaHus
uH(OpMAaIMU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHbIE COOOLIEHUS HAa OCHOBE
uH(pOpMaIMU U3 HECKOJIBKUX HMCTOYHHMKOB (PU3MUYECKOrO COACPM aHUs, MyOIMYHO
IPEICTABIIATH PE3YJbTaThl MPOEKTHOM MU UCCIIEI0BATEIbCKON AEATENbHOCTH PU
3TOM TI'PaMOTHO MCIIOJIb30BaTh W3YUYEHHBIM IMOHATUWHBIM ammapar M3y4acMoro
paznena (U3MKM M CONPOBOXKAATh BBICTYIUIGHHE TMpe3eHTAlMell ¢ y4EToM
0COOEHHOCTEHN ayJMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoaudecTBO 9acoB D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbIe)
pa3aesioB U TeEM Koutpoasnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoThl padoThbI
pecypcbl
Pasznen 1. ®dusuka u e€ posib B IO3HAHUHU OKPY KAKOLIEr0 MUpa
dusnka — HayKa o
1.1 y 2
pupojie
1.2 dusnyeckue BEITMINHBI 4 3
EcrtecTBeHHO-HAYUHBIN
1.3 Y 2 1
METO/, IO3HAHHS
Hroro no pazneny 8
Pasnen 2. [lepBoHavaibHbIe CBeeHHS 0 CTPOCHHH BelleCTBA
2.1 CtpoeHue BelecTa 2 1
JIBrxeHue u
2.2 B3aUMOICHCTBHIE 4 2
YacTHI] BEIIEeCTBA
Arperataeie
23 P 1
COCTOSIHUS BEIIIECTBA
Hroro no pazneny 7
Paznen 3. /IBu:xeHne U B3auMo1eiicTBHE TeJl
MexaHandeckoe
3.1 10 2
JIBIDKCHHE
3.2 Wuepuus, macca, 9 1 1




IIJIOTHOCTB

33

Cuia. Bune! cun

15

Hroro no pazneny

34

Pasnen 4. /laBieHue TBEpAbBIX

TeJl, sJKHAKOCTEel M ra3oB

Hasnenue. [lepenaua
JaBJICHUS TBEPABIMU

4.1 5
TeJTaMHU, KHUIKOCTIMU U
razamu

4.2 JlaBneHue KUuAKOCTH 6
AtmochepHoe

43 dep 5
JTaBJICHUE
JleMicTBHE KUAKOCTH U

4.4 raza Ha NOTpy’EHHOE B 12
HUX TEJ0

Uroro no pazneny 28

Pa3zgen 5. PaboTa u MOIIHOCTB. JHEPrust

5.1 Pa6ora u moutHOCTH 6

5.2 [IpocThie MexaHU3MBbI 8

53 Mexanunueckas 5
SHEPTHs

Hroro no pazneny 19

Pasnen 6. IloBTopuTe1bHO-00001112K01IHIT MOAYJIb

6.1 IToBTOpUTENBHO- 6
' 0000IAOIIHIA MOTYITh
Hroro no pazneny 6




OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

102

23




8 KVIACC

KoimnuecTBo yacos D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB upposbie
pas Konrpoiabusie | IIpakTnyeckue (p )
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Pasnen 1. TerioBble siBjieHUs
L1 CtpoeHue u cBoiicTBa 4
' BELIECTBA
1.2 TenoBeie mpoLeccsl 27 1 6.5
Hroro no pasneny 31
Pazjen 2. DiekTpuyeckue U MArHUTHbBIE SIBJI€HUS
DIIEKTPUUYECKUE 3aPsbl.
2.1 3apsKEHHbIE TENa U UX 6 1
B3aWMOJICVCTBHUS
[ToctosHHBII
2.2 . 28 1 10
ANEKTPUYECKUN TOK
2.3 MarusuTHbI€ SIBICHUS 10 4
DneKTpoMarHuTHas
2.4 P 6 1 1
WHIYKITAS
Hroro no pazngeny 50

Pa3nea 3. IloBTOpUTE1bHO-00001IAK0 NI MOYJT

31 [ToBTOpUTENBHO- )
' 0000 MOIYIIb
Hroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

84

22.5




9 KJIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumMmeHoBaHue pa3iesioB nudposbIie
pas Konrpoiabusie | IIpakTnyeckue (p )
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3znea 1. Mexanuueckue siBJeHUSA
Mexannueckoe IBUKEHHUE
1.1 24 1 4
M CIHOCOOBI €TI0 OIMHCAHUS
1.2 B3anmonelicTBue Ten 14
1.3 3aKOHBI COXpaHEHUS 11 1
Hroro no pazneny 49
Pa3znea 2. MexaHH4YecKHe KOJI€0AHUA H BOJTHBI
2.1 Mexannueckue KojieOaHus 7 3.5
MexaHU4YeCKHUE BOJIHEL.
2.2 10 3
3ByK
Hroro no pazneny 17
Pa3nes 3. DjieKTPOMArHUTHOE T0JI€ ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 3
' 3JICKTPOMArHUTHBIE BOJTHBI
Uroro no pazneny 3
Pa3pen 4. CBeToBbIE IBJICHUSA
3aK0HBI pacIPOCTPAHEHUS
4.1 pactpoctp 6 2
cBeTa
4.2 JIMH3BI 1 OIITHYECKHE 6 1




prOOpbI

Paznoxenue 66J‘IOFO CB€Ta
4.3 2
B CIICKTP

Hroro no pazneny 14

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Hcnyckanue u

5.1 MOTJIOIIEHUE CBETA 1
aTOMOM
5.2 CrtpoeHune aTOMHOTO sijipa 2

53 SnepHble peakuuu

Hroro no pazneny 8

Pasnen 6. IloBTopuTe1bHO-000011aI0IIHIT MOYJT

MexaHu4eckue siBICHUS
6.1 (moBTOPUTETHHO- 5
00000 MOTYJIb)

TeroBble sABIEHUSA
6.2 (moBTOPUTEIBHO- 2
00001a0II1i MOYIIb)

DeKTpOMarHuTHbIE
6.3 SIBJIEHUS (IOBTOPUTEIBHO- 1
00000 MOJTYJIB)

CBeTOBbIE SIBICHUS
6.4 (moBTOPUTETHHO- 1
0000110 MOJTYJIB)

6.5 [ToBTOpUTENBHO-

0000IIarOIINI MOTYJTh




Hroro no pazneny

11

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

26.5







IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJabHbIe
padoThI

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusnka — Hayka o npupoae. SABnenus
MIPUPOJBI

duznueckue IBIEHUA

®u3nyecKre BeIUYrHbI. Pa3MepHOCTb.
®dusznueckue npudbopsl. [lorpemHoctu
MIPU MIPSMBIX U3MEPEHUIX

VYpok-uccnenonanue "M3mepenue
JIMHENHBIX Pa3MepPOB TEN U MPOMEKYTKOB
BpemeHn"

JlaGopatopnas pabora "HM3mepenue
00BEMa KUIKOCTH U TBEPIOTO Tema"

JlaboparopHnas padota "OnpezeneHue
pa3MepoB Majbix Tea. Meron psiioB"

Mertoapl HaydHOTO MO3HaHMs. OnrcaHne
(DUBUYECKUX SIBJICHUHN C TTOMOIIBIO
MoJeen

VYpok-uccnenosanue "[IpoBepka
THIOTE3bI: NaTbHOCTh MOJIETA MapHKa,
MYIIEHHOI'O0 TOPU30HTAJIBHO, TEM
OopInie, yeM OoJIbIlie BBICOTA ITycKa"

Crpoenue BeniectBa. ONBITHI,




JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIECTBA

10

JlaGopatopHnas padora "Ornenka
JMaMeTpa aToMa METOAO0M PSIOB (C
UCIOJIb30BaHueM ¢oTtorpaduit)”

11

Ypok-uccnenoBanue "Habmonenue
TEIJIOBOTO paciIupeHus razoB. OMbIThI
0 OOHAPYKEHUIO NEHCTBUS CHIT
MOJIEKYJISIPHOTO TIPUTSKEHUS "

12

JIBMKEeHUE YacTHIl BEIIECTBA.
Huddyzus. bpoyHoBckoe aBUkeHNE

13

Ypok-uccnenosanue "Habmonenue u
00BsICHEHHE OPOYHOBCKOTO JIBHDKCHHS U

b dy3un"

14

B3aumoaelicTBUE YacTHLL BEIIECTBA:
HpI/ITfDKCHI/Ie " OTTAJIKUBAHHUC

15

ArperaTHble COCTOSIHUS BEIECTBA.
OCoOEeHHOCTH arperaTHbIX COCTOSHUIM
BOJIbI

16

Mexanunueckoe aBmxeHue. [1yTh,
TPaeKTOPHS, TIEPEMEIIICHHE

17

PaBHOMEpHOE 1 HEpaBHOMEPHOE
nekenne. CKopocTh

18

HaxoxeHue ckopocT, IIyTH U BpEMEHU
1P PAaBHOMEPHOM IIPSMOJIMHEHHOM
JBUYKCHUN

19

JlabopartopHnas padota "Onpezenenue
CKOPOCTH PAaBHOMEPHOTO JIBUKCHHUS"




I'paduku npssMoauHEIHOTO

20 PaBHOMEPHOTO JIBUKEHUS

71 Pemenue 3anau no reme "Pacuer
cpenHei ckopoctu"
JlabopartopHnas padota "OnpeneneHue

22 CpeIHel CKOPOCTU CKOJIbKEHUs OpycKa
WJIM 1IapyKa M0 HAKJIIOHHOM miockocTy"”
OtHOCHUTENBHOCTH ABWKEHUS. ClI0)KEHHE

23 CKOpOCTEH MPHU MapaJiIeIbHOM
JBUKCHUU
[Tonyuenue u ananus rpaduxos

24 3aBUCUMOCTH IIyTH U CKOPOCTH
JBUKEHUSI OT BpEMEHU
Pemenwne rpaduueckux 3amay mo teme

25 "Mexanuka. PaBHomepHoe
IpsIMOJIMHEIHOE ABM>KEHKE"

26 SBnenue uHepuuu. 3aKOH HHEPLUU
B3anmMozeiicTBre Ten Kak npuynHa

7 W3MEHEeHUs CKopocTh. Macca Tena Kak
Mepa UHEPTHOCTH Tefa Mpu
MOCTYyNaTeIbHOM JIBUYKEHUU

73 VYpok-uccrnenoBanue "CpaBHEHHE MaccC
10 B3aMMOJICHCTBHIO TeI"

29 [ImoTHOCTH BemecTsa

30 JlaboparopHnas pabota "Omnpenenenne
IJIOTHOCTHU TBEPIOTO Teya"

31 Pemenue 3amau no reme "Macca Tena.

[TimoTHOCTE BemecTna"




32

Cwmecu u crinaBbl. [loBepxHocTHas u
JIMHEHAS IIOTHOCTH

33

[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "Pu3nka — HayKa o MPUpPO/IE.
[lepBoHayasbHbIE CBEIEHUSI 00 aTOMHO-
MOJIEKYJIIPHOM CTPOECHHUH BEUIECTBA.
Mexanuka"

34

KonTponbaas pabota o Teme "®dusuka
— HaykKa o npupoje. [leppoHavanbHbie
CBEZIEHMsSI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOeHHUH BemecTBa. MexaHuka"

35

Cuna. SIBnenune taroreuusd. Cuia
TAKECTHU

36

N3o0paxkenue cui. Pemenue 3amay mo
teme "OnpeaeneHne CUibl TKECTH"

37

Cuna ynpyroctu. 3akoH ['yka

38

Bec Tena. U3mepenue cuil. flunamometp

39

VYpok-uccnenosanue "HabmrogeHue
HU3MEHEHUA CKOPOCTHU IIPU
B3auMoercTBuu Ten"

40

Pemienue 3amau nmo reme "Cria
ynpyroctu. Bec tena"

41

Jlaboparopnas padota "OnbITHI,
JE€MOHCTPUPYIOIINE 3aBUCUMOCTh
pactsbxeHus (neopMaiin) Npy>KUHbI OT
IIPUJIOKEHHOM cHIb"

42

Cuna Tpenus

43

Cnoxenue cuil. PaBHonielicTBy0111ast




cujia

44

Pemenue 3amau mo teme "CnoxxeHue CHIIL.
PaBHonelicTBytomas cuia”

45

Pemrenue 3agad mo reMme
"Bzaumonericteue tein. CUibI B
MexaHuke"

46

Pemenune 3amau o reme "Cuita Tpenus'.
Ypoxk-uccienoBaHue 1o TeMe
"UcciaenoBanue 3aBUCUMOCTU CHJIBI
TPEHUS OT TUIOIIAN COTPUKOCHOBEHUS"

47

Jlaboparopnas padota "ONBITEHI,
JCMOHCTPHPYFOIIHE 3aBUCHMOCTE CHUTBI
TPEHUSI CKOJIbKEHUSI OT CUJIBI JaBJICHUS U
XapakTepa COMpUKaCarOIIUXCs
MoBepxHOCTE"

48

Pemtenue 3agad mo reMme
"Bianmonencreue tei. Cuisl B
MexaHuke"

49

Konrponsnas padora no teme
"B3aumoneiicteue ten"

50

JlaBneHue TBEPABIX TEI

51

VYpok-skcriepumenT "CriocoObl
OIpesieNICHUs 1aBJIEHUs! TBEPJIOro Tea"

52

VYpok-uccienoBanue "3aBUCUMOCTh
JIaBJIEHUs ra3a OT TemrepaTypsl”

53

JlaBiaeHue KUAKOCTEH U Tra30B. 3aKOH
ITackana

54

[THeBMaTH4ECKHE YCTPOUCTBA




3aBUCHMOCTD JaBJICHUS ) KUJIKOCTHU OT

55
[JTyOUHBI

56 I'mppocraTndeckuil napamokc

57 VYpoxk-npoekt "M3yuyeHue
COOOMIAOITUXCS COCYA0B"

53 VYpoxk-koupepenuus "I mapaBiamueckue
MeXaHU3MbI"

59 Hcnonp30BaHne BBICOKHMX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUAX

60 Pemenne 3agau mo teme "JlaBnenue
Jkugxocty"

61 ATtMocdepa 3emMiin U IPUIHUHBI €€
CYILIECTBOBaHUS

2 VYpok-uccnenosanue "lIposBiaenue
aeicTBus atMocdepHoro napiaeHus"

63 N3mepenune atMoc(epHOro 1aBiaeHuUs.
OnbiT Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO JTaBICHHUS

64 OT BBICOTHI HaJl ypoBHEM Mopsi. [Iprbopsl
JUIS U3MEpEHUs: aTMOC(EPHOTro JaBICHUS

65 bapomertp-anepoua. AtmocdepHoe
JIABJICHHE Ha Pa3JIMYHbIX BBICOTAX

66 BritankuBaromas cuina. 3akoH Apxumena

67 Pemenue 3ana4 no teme "3akoH
Apxumena"
VYpok-uccienoBanue

68 "JKcnepuMeHTalIbHOEe OOHApYKEeHHE

JNIEVCTBUS KUIKOCTH U rasa Ha




MOTPYKEHHOE B HUX Ten0"

JlaGopatopHnas pabora "OnpeneneHue

69 BBITAJIKUBAIOLLIEH CHJIBI, JEHCTBYIOLIEN
Ha TeJl0, OTPY’KEHHOE B KUAKOCTD"

70 [InaBanue ten
Jlaboparopuas padota "HccienoBanue

71 3aBHCHMOCTH Beca Tena B BOJIE OT
o0beMa MorpyKEeHHOM B JKUJIKOCTh YaCTH
Tena"

72 Bosnyxomnasanue. [inaBanue cy1oB

7 Pemrenue 3agad mo reMe "3akoH
Apxumena. YcnoBus mjiaBaHus ten"
Pemenue 3agau mo teme "JlecTBue

74 YKUJIKOCTH U T'a3a Ha IOIPYKEHHOE B HUX
Teno"
VYpoxk-nipoekt "KoHcTpynpoBaHue

75 apeoMeTpa WM JIOJIKU U ONPEACIICHUE
rpy30M0AbEMHOCTH"
[ToaroroBka Kk KOHTPOIBHOM paboTe Mo

76 teMe "/laBiaeHue TBEpAbIX TEN,
KUJIKOCTEH U Tra3oB"
KoHnTtponbHas paboTa mo teme

77 "JlaBiieHue TBEPbIX TEJ, )KUAKOCTEH U
razoB"

78 Mexanuyeckast paborta

79 Mo1HoCTh

20 Pemenue 3amau Ha onpeneneHue padboTh

1 MOIIHOCTH




81 PaGota cuibl TSDKECTH M CUITBI TPEHUS

%) Pemenwue 3anaq mo Teme "PaboTa cuiibl
TSYKECTH U CUJIBI TpeHus"
Ypoxk-uccienoanue "Pacuét MOIIHOCTH,

83 pa3BUBaEMOM MPHU MOIBEME MO
Jnectuuie"

84 [IpocThie MexaHU3MBI

85 Mowment cuinsl. [IpaBuno MOMeHTOB
Jlabopartopnast pabota "U3yuenue

86 MpaBwia pblyara JJisi HOJABUKHOTO U
HEMOABWKHOTO OJIOKOB"

87 "3o50T0€ MpaBUIIO" MEXaHUKU
Ypoxk-npoekT "[IpoekTupoBanue

88 MOJIMCIIACTOB C 33 JaHHBIMU
napamerpamu’
Ypok-koudepennus "[Ipocteie

89 MEXaHU3MBI B OBITY, TEXHHUKE, JKUBBIX
opranu3max"

90 KoaddurmenT mone3Horo neicTBus
MPOCTHIX MEXaHU3MOB
JlaGopatopHnas pabora "OnpezneneHue

91 KIIJI noaBH>KHOTO M HEIIOABUKHOTO
610K0B"

9 Mexannueckas sHeprus. Kunernueckas
Y NOTEHIMAIbHAS SHEPTUs

93 3aK0H COXpaHEHHUsI MEXaHUYECKON
SHEPTUu

94 VY pOoK-3KCIIEpUMEHT




"DKCneprMEeHTalIbHOE OIpeIeTICHIE
WU3MEHEHHS KUHETHYECKOU 1
HOTEHIMAJILHON 3HEPTUM MpH
CKaTBhIBAaHUHM TeJIa 110 HAKJIOHHOH

IJI0CKOCTH"

95 [ToaroroBka K KOHTPOJILHOM pabOTE MO |
teme "PaboTa 1 MOUTHOCTH. DHEprus"

96 Konrponsnas padora no teme "Pabora u |

MONIHOCTb. DHeprus"

97 Pabora ¢ Tekctamu o TeMe 1
"MexaHnuyeckoe IBrxeHue"

Pa6ora ¢ Tekctamu o reme "CtpoeHue

98 " 1
BEIIIECTBA

99 Pabota ¢ Tekctamu 1o Teme "Cuiibl B |
npupoze"”

100 Pabora ¢ Texctamu o Teme "JlaBiaeHue |
TBEPBIX TEN, )KUIKOCTEN U Ta30B"

101 Pabora ¢ Tekctamu no teme "Oueprus" 1

102 Pa6ora ¢ Tekctamu o teme "lIpocTeie |

MeEXaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102




8 KVIACC

Ne
/o

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTbl

IIpakTHyeckue
padoThI

DJIEeKTPOHHbBIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU U UX OIBITHBIE
TIOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJIEKYI.
Mojaenu TBEpIOTO, JKUIKOTO U
ra3000pa3HOro COCTOSTHUM BEIIECTBA

Ypok-koHpepenus "Kpucrammueckue u
amopdusle tena. I'paden. [lomyuenue
HCKYCCTBEHHBIX ajaMa3oB"

CMmauuBaHue u KanmnuJIJIAPHOCTD.
HOBerHOCTHOG HaTAXCHUC

TemnnoBoe pacIIMpeHne U CKaTHUE.
TenmoBoe nrxxeHue. Temneparypa.
TemnepaTypHbI€ IIKaIbI

BHyTpeHHsIs SHeprus u crnocoOb! eé
n3MeHeHus. Buael Teruionepenaun

Ypok-koupepennus "Mcnonp3oBaHue
TEIUIOBBIX CBOICTB BEILIECTB U MAaTEpUAJIOB
B LIEJISIX dHEprocoepekeHus "

KomngecTBo TemIoThI. Y AebHAS
TCIIJIOEMKOCTD

Ypok-uccnenosanue "[IpoBepka runoresbl




JIMHEWMHOW 3aBUCUMOCTH JJINHBI CTOJIONKA
KUJKOCTH B TEPMOMETPUUYECKON TPYOKE OT
TemnepaTrypbl"

10

YpaBHEHHE TEIUIOBOTO OanaHca.
Ternnoo0MeH 1 TEIOBOE paBHOBECHE.
3akon HeroTona—Puxmana

11

JlaboparopHas paboTta "HccrnenoBanue
SIBJIICHUS TETUIOOOMEHA TPU CMEIIUBAHUN
XOJIOAHOU U Topsiueit BoAbI"

12

Pemenne 3amau no reme "TerooOmeH n
TEIUIOBOE paBHOBECHUE"

13

JlabopaTtopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM
MIPU TETUIOOOMEHE C HarpeThIM
METANTMYECKUM HHWJIUHAPOM"

14

[InaBnenue u oTBepaeBaHUE
KPUCTATIMYECKHUX BEIIECTB. Y AeNbHas
TEIJIOTa TJIABJIECHUS

15

Pemenue 3anau no teme "IlnaBnenne u
OTBEpEBAaHUE KPUCTATUINYECKUX TEN"

16

JlaGopaTtopHas padora "OnpeneneHue
yIIEIbHOM TEIUIOTHI IJIaBJICHUS Jibaa"

17

Ypok-uccnenosanue "CpaBHeHHE
MIPOIIECCOB TUIABJICHUS KPUCTAIUTHYECKIX
TEJI ¥ pa3MATUSHHSI IPH HATPEBAHUU
aMmopdHBIX Ten"

18

[TapooOpazoBaHue U KOHIEHCALIUS.
Hcnapenne. Kunenue. Y nenpHas Temnora




napooOpa3zoBaHus. 3aBUCUMOCTh
TEMIIepaTypbl KHIIEHUS! OT aTMOC(EepHOTO
JIaBJICHUS

Pemenue 3amay mo teme

19 "[TapooOpazoBanue u kunexHue"
Ypok-uccienoBanue "OO0bsICHEHHE

20 3aBUCUMOCTH TEMIIEPATYPhl KUIIEHUS OT 1
naBieHus"

21 HacplteHHbIH 1 HEHACHIIIIEHHBIN Tap.
BrnaxnocTs Bo3ayxa
BitasxHOCTB BO31lyXa U €€ U3MEPEHHUE.

22 JlaboparopHas padota "Onpenenenue 0.5
OTHOCUTEIFHOM BIQXXHOCTHU BO3ayXxa"
Pemenue 3amau no reme "BiaxxHocTs".

23 Pemenue 3agau v ananus cutyamuu,
CBSI3aHHBIX C SIBJICHUSIMU UCTIAPEHUS U
KOH/JICHCAIIUU

24 DHeprus TomIuBa. Y iejbHas TeraoTa
CropaHus
[IpuHUMIBI pabOTHI TEMJIOBBIX IBUrATENEH.

25 [TapoBas TypOuHa. JIBuraTens
BHYTPEHHETO CTOpaHHUs

26 KIIJI renmoBoro aBurarens

7 Pemenne 3agau o Teme "KII/ TemnoBoro
nsurarens"”

78 VYpok-koHpepenus "TermioBsie
JIBUTATEJIM U 3alMTa OKPYKaroUIeH cpeanl”

29 TemoBele MOTEPH B TEIIOCETAX. 3aKOH




COXpaHEHUs U NIPEBPALLCHUS YHEPTUU B
MEXaHUYECKUX U TEIUIOBBIX MPOLECCax

30

[ToaroroBka K KOHTPOJILHOU paboTe MO
teMe "Temnosrle siBiaeHus. MUI3MeHeHe
arperaTHBIX COCTOSIHHI BeriecTBa"

31

KontponbHas padorta no Teme "TemnioBsie
sBJIeHUs. 1I3MeHenune arperaTHbIx
COCTOSIHUH BelecTsa”

32

DnexTpusanus Tei. J{Ba poaa 3apsioB

33

VYpok-uccnenosanue "HccnegoBanue
CIOCO0O0B Pa3IUYHBIX BEIIECTB
Had3JICKTPU30BHIBATHCS "

34

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona. Dnexrpuyeckoe noie.
Hanpsisk€HHOCTB 3JIEKTPUYECKOTrO MOJIA.
[IpuHIHUI Cynepno3uuu JIEKTPUIECKUX
roseu

35

Hocurenu 3nexTpuueckux 3apsioB.
OnemeHTapHbIi 3apsaa. CTpoeHue aToma.
3aKOH COXpaHEHHUs DIIEKTPUYECKOrO 3apsia

36

HpOBOI[HI/IKI/I, JUDBJICKTPUKH U
MOJIYIIPOBOAHUKHU

37

Ypok-koHpepeHius "DaekTpusanus B
MOBCEAHEBHOM KU3HU"

38

Pewienue 3amau o reme "3akoH
COXPAHEHHUs IEKTPUUECKOro 3apsaa"

39

DnexkTpuyeckuil Tok. UcTouHnKH
ANEKTPUYECKOTO TOKA




Ypok-uccnenosanue "HccnenoBanue

40 JEUCTBUSA SJIEKTPUUYECKOTr0 MOJIsS Ha
MPOBOJHUKHU U JUAIEKTPUKHU"

41 DIEeKTPUYECKUM TOK B METAJLIaX,
JKMIKOCTSX U raszax

42 DnekTpruyeckas 1enb

13 Cuna toka. AMnepMerp. DIIeKTpUIECcKoe
HarpsbkeHue. BoiabTmerp
JIaGoparopnas pabota "Coopka u
HCIIBITAHUE DJIEKTPUUECKON LIETTH

44
MOCTOSIHHOTO TOKa"

45 3aBUCHUMOCTD CHJIBI TOKA OT HAPSKCHHMS.
3akoH Oma aJid yyacTka 1Henu
JlabopaTtopHas pabora "HccnenoBanue

46 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO
4yepe3 pe3rucTop, OT HAMPSDKCHHS Ha
pe3ucTope U COMPOTUBIICHHS pe3ucTopa”

47 DNEeKTPUYECKOE COTIPOTUBIICHUE.

VY nenbHOE CONPOTHUBIICHHE

43 JlaGopatopHas pabota "OnpezneneHue
YAEIBHOTO CONPOTUBIICHUS IPOBOAHUKA"
Pemenue 3agad no reme "DnekTprueckoe

49 COTPOTHUBJICHUE. Y IEIBHOE
ConpoTHBIIEHUE"

50 Pemenne 3ama4u mo teme "3akod Oma"

51 [TocnenoBarenbHOE U apalIEIbHOE
COEIMHEHMSI IPOBOJHUKOB

abopartopHas paboTa OBEpKa MIpaBuiia
52 JIab §] "T1




CJI0’KEHUS HANIPSKEHUN MTPU
IIOCJIEI0BATEILHOM COCIMHEHUH JIBYX
pe3uctopon”

53

Pemenne 3amad mo Teme
"I[TocnenoBatenbHOE U TApAIIIEIBHOE
COCTMHEHMS TIPOBOJHUKOB", Ha
npuMeHeHue 3akoHa Oma 11 pa3InyHOTO
COCTMHECHHMS TIPOBOTHUKOB

54

JIaGoparopnas pabota "IIpoBepka npaBuia
AJid CUJIBbI TOKa IMPH MapalJICIbHOM
COCTMHCHHUH PE3UCTOPOB"

55

O/1C 1 BHyTpeHHEE CONIPOTUBIICHUE
HMCTOYHMKA TOKa. 3aKoH OMa AJis MOTHOM
1enu

56

Pemenne 3agau o teme "OJ1C,
BHYTPEHHEE COMPOTUBIEHNUE UCTOUHHUKA
ToKa. 3axkoH OMa 11 moJHoH nenn”

57

JlabGopaTtopHas pabota "Onpenenenue
OJ1C 1 BHYTpPEHHETO CONPOTUBIICHUS
HMCTOYHMKA TOKA"

58

[IpaBuna Kupxroda

59

JIabopaTopHas pabora "IIpoBepka mpaBui
Kupxroga"

60

VYpoxk-uccnenopanue "M3ydyeHue BOIbT-
aMITePHBIX XapaKTEPUCTHK HETMHEHHBIX
3JIEMEHTOB"

61

Pa6ora anexkrpudeckoro Toka. MomHoCTh
ANEKTPUYECKOT0 TOKa




62

JlabopaTtopHas pabota "Omnpenenenue
PabOThl K MOILIIHOCTHU AJIEKTPUUYECKOTO
ToKa"

63

3axon Jxoynsa-Jlenna. Ilorpedurenu
aneKTprdeckoro Toka. Koporkoe
3aMbIKaHHEC

64

Ypok-koHpepeHmus "OO0bsIcHeHNE U
MPUHIHAIT ,Z[GfICTBHSI JOMaIIHUX
AJIEKTpOHarpeBaTesIbHbIX TPHUOOpPOB"

65

[TonroToBka Kk KOHTPOJIBHON paboTe MO
TeMe "DIEKTPUIECKHE 3apsbl.
3apsKEHHBIE TENIA U UX B3aUMOAECUCTBHS.
ITocTOsIHHBIN 1EKTpUYECKUH TOK"

66

KonTponbhas pabota no teme
"DnexkTpuuecKue 3apsaabl. 3apssKeHHbIE
TeJla U UX B3aumoencTBus. [locTostHHbIN
3IEKTPUYECKUN TOK"

67

TlocTosaHHabIe MaruuTel. MaruuTHOE IoJIie
3eMJIM ¥ €ro 3HaueHue JUIA JKU3HU Ha
3emiie

68

Ypok-uccnenosanue "N3yuenue
MarHUTHOTO TIOJISl TIOCTOSTHHBIX MarHUTOB
MIpU UX OOBEIMHEHUU U Pa3IEICHUN.
Busyanu3zanus noss HOCTOSTHHBIX
MarHuToB"

69

OmnsIT OpcTena. MarauTHoe nose
IEKTPUUECKOTO TOKA

70

OmneiT AMniepa. MarHuTHoOE 110Ji€ KaTyIIKu




C TOKOM. HpI/IMeHCHI/IC OJICKTPOMAarduToB B
texHuke. Cuna AMiiepa u onpeneneHue eé
HaIpaBJICHUs

71

Pemrenue 3amau no reme "Cuiia Amrnepa u
ornpezeneHue e€ HanpasieHus"

72

DNeKTpOABUTATENb TOCTOSIHHOTO TOKA.
Vcrionp30BaHue IIEKTPOIBUTATENICH B
TEXHUUYECKUX YCTPONCTBAX U Ha
TpaHCIIOPTE

73

JlabopaTopHas pabota "3y4ueHue
JEMCTBHUS MATHUTHOTO TOJISL HA TIPOBOJIHUK
¢ TOKOM"

74

VYpok-koHpepenuus "[IpakTruueckoe
MIPUMEHEHHUE AJIEKTpOoIBUraTenei"”

75

JIaGopartophas pabota "KoHcTpynupoBanue
U u3yuyeHue paboThl dNeKTpoaBUTaresns”

76

JlaGopaTtopHas padota "H3zmepenne KI1]]
3JIEKTPOJIBUTATEIbHON YCTaHOBKH"

77

OmnbiTel @apazes. 3akoH
3JIEKTPOMArHUTHOM MHAYKuuMu. [IpaBuio
Jlenna

78

VYpok-uccnenosanue "HccnegoBanue
W3MEHEHUI 3HaYEHMs U HallPaBJICHUS
MHAYKIIMOHHOTrO ToKa". Pemenue 3aaa4 no
Teme "3aKOH 3JIEKTPOMarHUTHOM
unaykuuu. [Ipasuno Jlenma"

79

Onexrporerepatop. CriocoOb! MOTyYeHUS
ANEKTPOIHEPTHH




VYpok-koHpepeHus "INEeKTPOCTaHIIUN Ha
BO300HOBIISIEMBIX UCTOYHUKA YHEPTUH.

80 1
[Tpo6aemsbl sxostoruu. TorIuBHBIE
3JIEMEHTHI U dJIEKTpoMoOuIn"

21 [ToaroroBka Kk KOHTPOJILHOU padoTe MO |
Teme "DIeKTPOMarHUTHbIE SIBJICHUS"

20 KonrtpomnbHas pabora "DieKTpoMarHuTHbIE |
sIBJICHUS"
Pa6ora ¢ Texkcramu no teme "TemioBbie

23 siBJIeHUs", "DIEKTPUYECKHUE 3aPsIIbl. 1
3apsKEHHBIE Tella M UX B3aUMOJAEHCTBHE",
"[IoCTOSHHBIN 7IEKTPUUECKUIN TOK"

%4 Pa6ora ¢ Tekcramu no Teme "MaruuTHsle |
siBJeHus ", "DIeKTpoMarauTHast HHAYKIUsS"

OBIIEE KOJIMYECTBO YACOB I10 %4 5

[NPOTPAMME




9 KUIIACC

Ne n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJsbnsbie
padoThI

IIpakTHYecKue
padoThI

JIEKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchbl

MexaHu4eckoe IBUKEHHE.
MarepuanbHas Touka. CriocoOsl
OIMUCAHUSI MEXaHHYECKOTO JIBHKEHHUS

Cuctema orcuera. OTHOCUTENBHOCTh
MEXaHUUYECKOTO JBHKEHUs. BeKTOpHbIE
BEJIMYMHBI, ONIEPALUU C BEKTOpaMH,
IIPOEKIIMH BEKTOPOB

Paaunyc-BekTop MarepraibHON TOYKH,
nepeMeleHUe Ha MII0CKOCTH.
PaBHOMEpHOE PSAMOIIMHEMHOE BUKEHUE

Pemenue 3amau mo reme "PaBHOMepHOE
MPSAMOJIMHETHOE IBUKEHHE"

HepaBHoMepHOE npsAMOIUHENHOE
nBuxeHue. CpeaHsisi U MTHOBEHHas
CKOPOCTH T€JIa TP HEPABHOMEPHOM
JBHKEHUH

JlaGopatopHas pabota "Onpeznenenue
CpeaHel CKOPOCTH CKOJIbKEHHs OpycKa
WM ABDKEHHSI IIapUKa 110 HAKIIOHHOM
IocKocTH"




PaBHOyCKOpEHHOE NPSMOJIMHENHOE
JIBH)KEHUE. Y CKOPEHUE

CKOpOoCTh PaBHOYCKOPEHHOTO
npsMoJIMHEeHoTo nBMXeHus. ['papuk
ckopocrtu. [lepemenienue npu
PaBHOYCKOPEHHOM IPSIMOJIMHENHOM
JBUKEHUU

Pemenue 3anau no reme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
NIBIDKEHUAST"

10

Jlaboparopnas padota "Onpenenenue
YCKOPEHHS Tella TIPU PaBHOYCKOPSCHHOM
JBUKEHHUHU 10 HAKIIOHHON TUIOCKOCTH"

11

Pemenue 3amau o treme "llepemernienue
IIPH PAaBHOYCKOPEHHOM TPSMOJTMHEHHOM
NBUKEeHUN"

12

Jlaboparopuas pabota "HccnenoBanue
3aBUCUMOCTH IIyTU OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBI)KCHHUH 0€3
HayaJlbHOW CKOPOCTH"

13

I'paduueckas MHTEpIIpETALUS
YCKOPEHHS, CKOPOCTH, MTPOHIEHHOTO
MyTH ¥ IEPEMEIICHUS /IS
MPSIMOJIMHEIHOTO IBUKCHUS

14

Pemenue 3anau o teme "I'paduyeckas
UHTEPIIPETALMS YCKOPEHHUS, CKOPOCTH,
IIPONJIEHHOTO IyTH U TIEPEMELICHUS TSI




MPSIMOJIMHEHHOTO IBH>KCHUS "

15

YckopeHnue cBOOOIHOTO TaJCHUSI.
OnbiTel ["anunes. JIBuxeHue tena,
OpOILIEHHOTO MO YIJIOM K TOPU30HTY

16

Pemenue 3amad nmo teme "Yckopenue
cBOOOHOTO MageHus"

17

Pemenue 3amad mo teme "J[BrmkeHue
Tena, OPOIIEHHOTO MO YTIIOM K
rOpU30HTY"

18

JlaGopatopHnas pabora "HccnenoBanue
JBMIKEHUS Tea, OPOIIEHHOTO MO YIJIOM
K TOpU30HTY"

19

Pemenne 3agau mo teme "JIBrokeHME IO
JeHCTBHEM YCKOPEHHUs CBOOOIHOTO
nanenus"

20

JIBrkeHne 1o OKpyKHOCTH. JInunelHas n
YIII0Basi CKOPOCTb, IEPUOA U 4aACTOTA.
CKOpOCTB M YCKOPEHME ITPH IBUKEHUHU
10 OKPY’KHOCTH

21

Pemenue 3agau mo treme "J[BrukeHue 1mo
OKpy>XKHOCTH"

22

Ypok-koHpepeHnus "Pacrio3naBanue u
npUOIKEHHOE OMTUCAHUE PA3TTUIHBIX
BHUI0B MEXaHUYECKOTO ABMKEHUS"

23

[ToaroroBka K KOHTPOJILHOM pabOTE MO
TeMe "MexaHnuecKoe ABMKEHUE U




cnocoOsbl ero ornucanug"

KonTponbhas pabota no teme

24 "MexaHndyecKoe IBUKEHUE U CIOCOOBI
ero onucanus"

25 [TepBeb1it 3ak0oH HproToHa. BekTop cuibl

%6 Bropoii 3akoH HeroTOHA.
PaBHoOpelicTBYIOIIASA cHIla

7 Tpetuii 3akoH HeroTona. Cynepro3unus
CUI

28 Cuna ynpyroctu. 3akoH ['yka

29 Pemenue 3amau nmo teme "Cuna
ynpyroctu"
Jlabopartopnast pabota "HccnenoBanue

30 3aBHCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B MIPYKUHE, OT CTEIICHU
negopManuy npyxuHbI"

31 Cuna tpenus. Koadduunent tpenus

1 JlaGopatopHnas pabora "OnpeneneHue
Kod(UIIMEeHTa TPEHUS CKOJBXKCHHUS "
Jlabopartopnast pabota "HccnenoBanue

33 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIbKESHHUSI
OT CHUJIbIl HOPMAJILHOT'O J1aBJICHUS"
JIBrbKeHre Tl MO OKPY>KHOCTH TIO/T

34 JEWCTBUEM HECKOJIBKUX CHII. 3aKOH
bepuymiu v nonxbEMHas cuiia Kpbia

35 Ypok-koHpepermus "CoBpeMEHHbBIE




JieTaTeNbHBIC alIapatkl, cyJa Ha
IIOABOAHBIX KpI)IJ'H)HX, aHTI/IKpBIJIO Ha
CKOPOCTHBIX aBTOMOOWJISX. [[BroKeHME
1oe3/a Ha MarHUTHOM morynike"

36

Cuna TSKeCTH U 3aKOH BCEMUPHOTO
TATOTeHUS. J[BHKEHHUE Tell BOKPYT
rpaBUTALMOHHOTO LeHTpa. [lepBas
KocMu4eckasi ckopoctb. HeBecomocTs u
Meperpy3Ku

37

PaBHOBeCHE MaTepUaAILHON TOUKH.
AOcomoTHO TBEPIOE TEIO. MOMEHT
cwisl. [IpaBuino MOMEHTOB

38

VYpok-uccnenoBanue "Onpenenenue
LEHTpA TSHKECTH Pa3IMYHbIX Ten"

39

Nmnynsc Tena. U3meneHne uMmitynsca.

Nmnynbe cuibl. Ypyroe u Heynpyroe

B3aUMOJICIICTBUE. 3aKOHBI U3MEHEHUS U
COXPAHEHHUS UMITYJIbCA

40

PeakTuBHOE NBMKEHUE

41

Permtenne 3agau mo reMme "3akoH
COXpaHEHUs UMITyJbca. PeakTuBHOE
nBuxeHue"

42

Mexanunueckas paboTa 1 MOLTHOCTb.
PaboTa cuinbl TsKecTu, CUiIbl YIPYTOCTH
U CUJIBI TPEHUS

43

Jlabopartopnast paborta "Onpenenenue
paboTHI CHJIBI TPEHHS TTPH PABHOMEPHOM




JBUKEHHUHU TeJNa [0 TOPU30HTAIbHON
nosepxHoctu"

44

CBs3b 3HEpruu u paboThl

45

Jlabopartopnast pabora "Onpenenenue
PpabOThI CHITBI YIIPYTOCTH TIPH MTOBEME
rpy3a ¢ UCIOIb30BAHUEM HETIOIB)KHOTO
U IIOABUKHOTO OJIOKOB"

46

[TorenmansHas sueprus. Kunetnueckas
sHeprus. Teopema 0 KHHETHYECKOU
SHEpPruu. 3aKOH U3MEHEHUS U
COXpaHEHUsI MEXaHUYECKON YHEPTUn

47

Pemenue 3amay mo treme ""3aKOHEI
W3MEHEHUS U COXPAHEHUSI MEXaHUYECKON
sHeprun"

48

[ToarotoBka Kk KOHTPOIBHOM paboTe Mo
TeMe "B3auMopaeiicTBue Tel. 3aKOHBI
coxpaHeHus"

49

KoHnTtponbHas paboTa mo teme
"BzanMoaercTBHUE TEI. 3aKOHBI
coxpaHeHus"

50

Konebarensaoe nBmxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOAHUI: TIEPHOI,
4acTOTa, aMILTUTYyAa

51

MareMaTHyecKkuil ¥ py>KUHHBIA
MasTHuKU. JlabopaTtopHas pabora
"HccnegoBanre 3aBUCUMOCTH MTEPUOJIA
Kosie0aHul rpy3a Ha HUTH OT JJTUHBI

0.5




Hatn"

52

Jlabopartophast pabota "HccnenoBanue
3aBHCHMOCTH Tepro/ia KoneOaHuit
MPYKUHHOTO MAasITHUKA OT Macchl rpy3a"

53

IMapmonnueckue konedanus

54

JlaGopatopunas pabora "H3mepenue
YCKOpPEHUsI CBOOOAHOTO NaieHUs"

55

3aryxaromue konedanus. BeiHyX/IeHHbIE
koneOanus. Pesonanc. [IpeBparnieHue
SHEPTUH MPHU KOJIeOATEILHOM JIBUKEHUU

56

Ypok-uccnenosanue "[IpoBepka
HE3aBUCHMOCTH TIEpHOJIa KoJIeOaH i
rpy3a, MOJBEIICHHOTO K JICHTE, OT MacChl

rpy3a"

57

MexaHu4ecKre BOJIHBI: MMPOJAOIbHBIC U
nonepeunbie. CBOWCTBA MEXaHUUYECKHUX
BOJIH. /{7TMHA BOJIHBI M CKOPOCTH €€
pacnpocTpaHeHus

58

VYpok-uccnenosanue "HabnroneHue
uHTepdepeHn 1 TudpaKui BOJIH HA
ITOBEPXHOCTH BOJBI"

59

Ypok-koHpepeHnus "MexaHndeckue
BOJIHBI B TBEpJOM Teine. CelicMuyeckue
BOJIHBI"

60

3Byk. Pacnipoctpanenue u orpaxkenue
3ByKa




61

Pemenue 3ampau no reme "3ByK"

62

VYpok-uccienoBanue
"OKCIEpUMEHTAIBHOE OINIPENEICHUE
I'PaHUL] YaCTOTHI CJBIIINMBIX 3BYKOBBIX
KosieOaHui"

63

I'poMKOCTb 3ByKa M BHICOTA TOHA.
AKYCTHYECKUH PE30HAHC.

64

VYpok-uccnenosanue "Habmogenue u
O00BSICHEHHE aKyCTHYEeCKOro pe3oHaHca"

65

Wudpassyk u ynbrpasByk. Kondepenus
"Hcnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

66

BJICKTpOMaFHI/ITHOC ITI0JIC 1
QJICKTPOMAriuTHLIC BOJIHBI. CsoiicTBa
SJICKTPOMArHUTHBIX BOJIH

67

VYpok-konpepenuus "lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs30BaHMEe 3IEKTPOMArHUTHBIX
BOJIH JJIs1 COTOBOM CBSI3H. Pamnonokarus.
Kocmuueckas cBsi3b "

68

Pemenne 3aaa4 Ha OoMmpeaAcICHUC 4aCTOThBL
1 JJINHBI 3HCKTpOMaFHHTHOﬁ BOJIHBI

69

DnekTpoMarHuTHas Ipupoja CBeTa.
Ckopoctb cBeTa. BonmHoBbIE CBOICTBa
cBeTta: uHTepdepeHus u qudpaKius

70

queBaﬂ MOZACIb CBC€Ta U




reoMeTpuyeckas onTuka. Mlcrounuku
ceera. [IpamonuneitHoe
pacrpocTpaHeHHe CBeTa. 3aTMEHUs
ComnHua u JlyHbl

71

3akoH oTpaxeHus cera. [lnockoe
3epkaio. [loctpoenne nzo0pakeHuid,
c(hOPMHUPOBAHHBIX 3€PKAJIOM

72

HpeJ'IOMJIeHI/Ie cBeTa. 3aKOH
IMPpEJIOMJICHUSA CBECTA. ITonHoe OTpaXKCHUC
CBCTa.

73

Jlaboparopnast pabota "HccnenoBanue
3aBHCHMOCTH YTJIa IPETOMIICHUS OT yria
MaJieHHsI CBETOBOTO JIyda Ha TPaHUIIe
«BO3IYyX-CTEKIIO»"

74

VYpoxk-uccienopanue "AHanu3 u
O0O0BSCHEHHE ONITUYECKOT0 MUpaxa'

75

Ypok-koHpepennus "Mcnons3oBaHue
MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3h"

76

JInn3za, xon nyden B nuH3e. Popmyna
TOHKOU JUH3BL. [lonydenue
M300pakeHH ¢ TTOMOIIBIO cOOUparoIeit
Y PacCEeUBAIOUIEH JIUH3

71

JlaGopatopHnas pabora "OnpeneneHue
(OKYCHOT'O PACCTOSHUS U ONITUYECKOM
CHJIBI COOMpAIOIIEH JTMH3bI"

78

Ypok-koudepentus "TlpuHIun geicTBus




ONTHYECKHUX MPUOOPOB (MUKPOCKOIL,
Teneckor, ¢oroanmapar)"

79

I'ma3 kak onTuYeckass CHCTEMA.
bru30pyKoCTh 1 JaTbHO30PKOCTb.
Pasnoxxenue 6emoro cBeta B CIIEKTP.
OmnwiTel HeroTona. Ciioxxenue
CHGKTpaJ'ILHI)IX IIBCTOB. I[I/ICHCPCI/I?I CBE€Ta

80

VYpoxk-npaktukym "HaGmonenue u
00BSICHEHHE OMBITOB MO PA3JI0KEHHIO
6emnoro cera B criekTp. [lonyuenue
0eIoro mBeTa Mpy CI0KEHUH IIBETOB"

81

OmnsbiThl Pesepdopaa u miianerapHas
Mozeinb aroMa. IToctynater bopa.
Mopens atroma bopa. Mcnyckanue u
MIOTJIOILIEHUE CBETA ATOMOM.

82

KBantbl. JIuHeiuaTbie CIEKTPhI

83

Ypoxk-mipaktukym "Habmonenue
CIUTOIIHBIX U JINHEHYATHIX CIICKTPOB
U3Ty4eHus U UcryckaHus"

84

PamnoaktuBHOCT. Anb(a-, 6eta- u
ramma-u3nydenus. CTpoeHue aTOMHOTO
snpa. HykinoHHas MoJienb aTOMHOTO spa

85

PagnoakTuBHBIE IPEBpALICHHUS.
Nsotomnsl. [lepuon nonypacnana

86

VYpok-koHpepenuus "JleiictBue
PaIMOaKTUBHBIX M3ITyUYCHUH Ha )KUBBIC
OpraHM3MBI. 3aIIUTa OT PaJNOAKTUBHOTO




u3inydeHus"

87

SnepHble peakiu. 3aKOHbI COXpaHEHUs
3apsI0BOTO U MAacCOBOTO YKCEN. DHEPTHUs
CBSA3U aTOMHBIX sifiep. CBsi3b MacChl U
SHEPTrUu

88

Pemenue 3agad no reme "SAnepHeie
peakuuu. DHeprus cBs3u'. Peakunun
CUHTEe3a U JieieHus saaep. Victounuku
sHeprun CoHIA U 3BE3]

89

Ypok-koubepennus "AnepHas
SHEpPreTHKa. DKOJIOTUYECKHE TPOOIEMBI
SICPHON PHEPTETUKN "

90

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
teMe "Konebanus 1 BoiaHbl. CBETOBBIE U
KBAaHTOBBIE ABIcHUA"

91

KonTponbhas pabota mo teme
"Kosne0anus u BoHbL. CBETOBEIE U
KBAaHTOBBIE ABIcHUA"

92

Pemenue pacyeTHBIX IO TeMe
"MexaHnuyeckoe aIBrxeHue"

93

Pemenue PACUCTHBIX U KaUCCTBCHHBIX
3aJ1a4 1o TeMe "3aKOHbI COXpaHEHUS
SHEPruu U UMIyJibca"

94

JlaGopaTopHble pabOTHI 110 TeMe
"MexaHHYeCcKOe IBHKEeHUE",

95

JlaGopaTopHbie pabOTHI 1O TEME




"Bzaumoneiicteue Ten"

96

JlaGopaTopHbie pabOTHI 1O TEME
"[IpocTbie MexaHU3MBI"

97

Pemrenre pacueTHBIX M KaYECTBEHHBIX
3a1a4 1o teme "TeroBsle Mporeccs”,
"BnaxxHOCTB", TeMe "3aKOHBI
IMOCTOSTHHOT'O TOKa"

98

Pemenne PACUCTHBIX U KaUCCTBCHHBIX
3amau o teme "KIIJ[ TermoBsix
nsurareneit”, "KII anexkTpoyctaHOBOK"

99

Jlaboparopubie pabOThI 110 TeMe "3aKOHBI
MMOCTOSIHHOTO TOKA"

100

JlaGopaTopHbie pabOTHI 1O TEME
"CBeroBbl€ siBIEHUA"

101

Pabora ¢ Texctamu 1o Teme "3aKOHBI
coxpanenus B Mexanuke", "Konebanus u
BOJIHBI"

102

Pabora ¢ Texcramu o teme "CBeTOBBIE
spienus", "KBanTtoBas u siepHast
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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