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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMKe HaA YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJIOKEHUW M TPEOOBaHUU K pe3yJibTaTaM OCBOCHHS Ha
yriyOonéHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl, MPECTaBIECHHBIX
B ®I'OC OO0, a Takxke ¢ yuétoM (penepanbHOl paboueid mporpaMMbl BOCITUTAHUS
u KoHueniuu npenogaBanus yueOHoro npeamera « Dusukay.

Conepxanne mporpaMmbl MO (U3MKE HAMPABICHO HA YAOBIETBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOIIUXCS, CTpEeMsIIMXCA K Oojee TIyOOKOMY
OCBOCHHMIO (DU3MYECKMX 3HAHWW, W Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYUYHOU
rpaMOTHOCTH  oOywaromuxcs. B mnporpamMe mno (¢QU3MKE  YUUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyYEHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusI.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejaraeT IpUMEpPHYIO MOCIE0BATEIbHOCTD
U3YUYEHUS] T€M, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOITNXCS.

[Iporpamma mno ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHHWs METOJUYECKOU
MOMOIIM YYUTEIIO B CO3/JaHUM paboyeil mporpaMMsbl 10 y4eOHOMY MIPEAMETY.

®dwusrka SBIAETCS CUCTEMOOOPA3YIONIUM IJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
PEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHEH, OUOJI0THEH, acTpoHOMUEH U Pu3ndecKoi reorpadureii, BHOCUT
BKJIaJl B €CTECTBCHHOHAYUYHYIO KapTHHY MHUpa, MPEJOCTaBlsAeT HauboJiee SICHbIC
00pa3ipl MPUMEHEHUS HAYYHOT'O0 METOJa MO3HaHUsA, TO €CTh Croco0a MOJy4eHUs:
JIOCTOBEPHBIX 3HAHUM O MUpE.

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

N3yuenne ¢usnkn Ha yrayOn€HHOM YpOBHE TMPEANOJaraeT yBEPEHHOE
BIIAJICHUE CIEeAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIUMH
€CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

HAy4YHO OOBSICHSTH SIBJICHUSI;

OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEOBAHUS;

WHTEPIPETUPOBATh JIAHHBIE M HUCIOJIb30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJIYYEHHUS BBIBOJIOB.

Henu wu3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B KoHueniuu mnpenogaBaHus ydyeOHoro mnpeamera «®Duszuka» B
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oOpa3oBarenbHbIX opranu3anusx Poccuiickoit  ®Deaepanuu, pean3yrOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnnerun MunucrepcrBa npoceiienust Poccuiickoit denepanuu (mpoTokoia ot 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzydenus Gpu3nku Ha YyriIyOIEHHOM YPOBHE:

pa3BUTHE MHTEpECa U CTpEeMJICHUS OOyYaronuxcsi K HaAyYHOMY H3Y4YEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJI€ MO3HaHUS U (HOPMHpPOBAHUE
UCCIIEIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpoBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHUs] OCHOB
CTpOEHHUS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUe YMEHUH TPUMEHATh (PU3NUECKHUe 3HAHUS U Hay4HbIC
JI0KA3aTeNbCTBA ISl OOBACHEHUS OKPYKAIOIINX SBJICHHI;

dbopMHupOBaHUE TPEACTABICHUA O poNMM (PU3UKU [JIs1 PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE peiCTaBICHUN 0 BO3MOYHBIX cepax Oyyien
npodecCUOHANILHONW  AESATEILHOCTH, CBSA3aHHOM C (U3MKOHN, TMOJArOTOBKAa K
JanbHeieMy 00y4eHHUIO B 3TOM HalpaBIICHHH;

dbopMHupOBaHWE TOTOBHOCTH K JallbHEUIIEMY W3y4YCHHIO (U3UKU Ha
yriyOJIéHHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieii 00yueHus: Ha ypoBHE
cpeaHero oo1ero oopa3oBaHusl.

JlocTkeHue 3TUX Lened mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01miero 06pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

npuOOpEeTeHNEe 3HAHUN O JUCKPETHOM CTPOCHHUH BEIIECTBA, MEXAHUYECKHUX,
TETJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

puOoOpEeTeHNE YMEHUN aHAIM3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUYEHHBIX (PU3NYECKHUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KAYE€CTBEHHBIX 33724, TPEOYIOMNX
CO37IaHUSl W WCIOJNB30BaHUA (PU3MUECKUX MOJIENeH, BKIIIOYas TBOPYECKUE U
PAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H;

pa3BUTHE HCCIIEOBATENbCKUX YMEHMI: HAOMIOJATh SIBICHUS U U3MEPATH
(dbu3HYecKre BEIMYMHBI, BBIIBUTATh THIIOTE3bl U MPE/JIarath SKCIIEPUMEHTAIBHEIC
CIIOCOOBI UX MPOBEPKHU, TUIAHUPOBATh U MPOBOAUTH OIBITHI, SKCIEPUMEHTAIbHbBIC
UCCJIeIOBaHMUSI, AaHATTU3UPOBATH MOJIYYCHHBIC JAHHBIE U JIEJaTh BBIBOJIBI;

OCBOCHHE NpUEMOB paboThl ¢ MHMOpManued (HU3UUECKOTO COoAepKaHus,
BKJIFOYasi HH(POPMAILINIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKU, UHTEPIPETALUS U
KPUTHUYIECKOE OIICHUBaHUE MHPOPMAIIHH;



3HaKOMCTBO €O c(epaMu NMpoPecCUOHANIBHON JEeSTENbHOCTH, CBSI3aHHBIMU C
Gu3NKON, U COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAHHBIMM Ha JOCTHKEHUSX
(bu3HUeCKON HayKH.

Ha uzyuyenue ¢puzuku (yriryOi€HHbBINA YPOBEHB) HA YPOBHE OCHOBHOT'O OOLIETO
obOpazoBanus orBojutcs 340 gacos: B 7 kiacce — 102 yaca (3 gaca B Henenio), B 8
kiacce — 102 gaca (3 yaca B Heeno), B 9 kiacce — 136 gacoB (4 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

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

dusrka — Hayka O npupoje. SBiaeHUs TPUPOJIBI (JIEMEHTHI COJIEpIKaAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBA3M). DU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuyuHBL. PasmepHocTh. Enunuibl (U3NUECKUX BEIWYUH.
WU3mepenne Qusnyeckux BeaUUMH. OTaloHbl. Puszuueckue npubopsl. llena
nenenus. [lorpemnocts usmepenuit. [lpaBuna Oe3onacHoro Tpyaa mpu padoTe ¢
nabopaTopHbIM o0OOpynoBaHuEM. MexayHaponHas cuctema eauHuIl. llepeBon
BHECUCTEMHBIX €AMHUI B eMuHUIBI CH.

Kaxk ¢uzuka u apyrue ectecTBeHHbIC HAYKH U3Yy4aloT npupoay. EcrectBenHo-
HAay4YHBI METOJ TMO3HaHUA: HaOMIOJCHUE, TOCTAaHOBKA HAYYHOrO BOMPOCA,
BBIIBUKCHUE THIIOTE3, OKCIEPUMEHT IO TMPOBEPKE THIMOTE3, OOBSICHEHUE
HaOmoaemoro sieieHus. Onucanue GU3NUeCKUX SBJICHHUH C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

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

dusnueckre NpPUOOpPHI U TpoleAypa MPSIMbIX HU3MEPEHUN aHAJIOTOBBIM H
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OnpenesneHue HEeHbI JeIEHUS MKaIbl U3MEPUTEILHOTO MPUOopa.

N3smepenne paccTosHui.

N3mepenne miomanu u o6béMa. MeTon majaeTky.

N3MepeHue BpemeHu.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX Tel. MeTon psaoB.

[IpoBeneHne wuccinemoBaHud MO MOPOBEPKE TUINOTE3BI: AATBHOCTh MOJETA
[IapuKa, MyneHHOT0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

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

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

ArperatHble COCTOSIHMS BEUIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPJIBIX
(kpucTamn4eckux) Tela. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX



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

Jemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHUS.

Habmonenune nuddysun.

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

Jlabopamopnuie pabomul u onvimol.

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

OnbITH 110 HAOIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OMnBITHI IO OOHAPYIKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

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

['paduku 3aBUCMMOCTEN BEIWYWH, OMUCHIBAIOMIMX JABUXkeHue. OOmue
MOHATUS 00 OTHOCHTENBHOCTH JABMXKeHUS. CIOXKEHHE CKOPOCTEH Ui Tel,
JBIKYILIUXCS MapajuiesibHO.

SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3auMoaeicTBHe Tell Kak NpUYMHA
U3MEHEHHUS] CKOPOCTH [BIKEHHsA Teil. Macca Kak Mepa WHEpPTHOCTH Tella B
NOCTyNaTreabHOM JBWXeHuU. [lmotHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eAuHuLIEe o00béma BemecTtBa. (CMeCM M CIUIABBL
[ToBepxHOCTHAs M JTUHEWHAS IUNIOTHOCTD.

Cuita Kak xapakTepucThka B3auMoAehcTBHs Tesl. Cuila ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl C MOMOINIbIO AMHAMOMETpA. SIBIEHUE TATOTEHUS M CHUJia
TskecTH. CHila TSDKECTH Ha Ipyrux mtanerax. Bec tena. HeecomocTs. Crioxenune
CUJI, HAPABJIEHHBIX MO OJIHOW TpsiMod. PaBHoneicTBytomas cuil. Cuiia TpeHwusl.

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

Jemoncmpayuu.

Habnronenne MexaHU4eCKOro ABMXKEHHUS Tea.

N3Mepenne ckopoCcTH MPSIMOJIMHEITHOTO JBUKECHMUSL.
Habmronenue siBeHUs] HHEPIUU.

Habnronenue usmMeHeHust CKOpOCTH MPU B3aMMOICUCTBUM TEJL.
CpaBHeHUE Macc 10 B3aUMOJACHCTBUIO TEI.

CrnoxxeHue CUJl, HAalPABJICHHBIX 110 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
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napajuielibHoe coeAuHEeHne MpoBOAHUKOB. D/]C B LleNM MOCTOSHHOrO TOKA. 3aKOH
Oma mna nonnou nenu. IlpaBuna Kupxroda. Pacu€r mpocThix 371eKTpUYECKHX
uenen. HemHelnHbie 2JIEMEHTHI.

Pabota M MOIIHOCTH 3JIEKTpHUUYECKOro ToKa. 3akoH Jlxoyns-JleHua.
DNEeKTpUYECKUe ey U MOTPeOUTenu MeKTpuIecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[Toctostnuble MarHuThl. B3anmoaelncTBre MOCTOAHHBIX MATHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM M €ro 3HA4eHWE Uil KU3HM Ha 3emiie. OmnbIT
Opcrena. MarautHoe moJie anekTpudeckoro Toka. Omnblr Ammnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [IelicTBME MarHUTHOIO MOJIs HA MPOBOJHUK C TOKOM.
Cuna Amrniepa u omnpeeneHue €€ HanpaBiIeHUs. DJIEKTPOABUTATEIb MTOCTOSIHHOIO
ToKa. Mcrosib30BaHUE DIIEKTPOABUIATEIEH B TEXHUUYECKUX YCTPOWCTBAX MU Ha
TPAHCIIOPTE.

Onbitel Dapanes. SABneHue 3neKTpoMarHuTHOW uHAyKuuU. [TpaBuno Jlenna.
DIIEKTPOreHepaTop. Crioco0b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAaHIIMM HAa BO30OHOBIISIEMBIX HCTOYHUKAX JHEPTrUU. DKOJIOTHYECKHE
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.

MopgenupoBaHue CHIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C MOMOIIBIO
OyMaKHBIX CYJITaHOB.

[IpoBOAHUKH U TUDJICKTPUKH.

HcTouHnKM MOCTOSSHHOTO TOKA.

JIeCTBHS ANEKTPUUECKOTO TOKA.

DIIEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIi1 pa3ps.

W3mepeHne CHITbl TOKa aMIIEPMETPOM.

N3mepenne 3meKTpuuecKoro Hanps>KeHUsT BOJIbTMETPOM.

Peocrar 1 marazud conpoTUBIICHUM.

B3anmoeiicTBrE MOCTOSSHHBIX MAarHUTOB.

MopnenupoBaHue HEBO3MOXKHOCTHU Pa3JICJICHUS MOJKOCOB MAarHUTA.

MoenupoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

OmneIT Opcrena.

MarnuTtHoe noJje Toka. DJIeKTPOMarHur.

JleficTBME MAarHUTHOTO MOJISl HA TPOBOAHUK C TOKOM.
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DIIEKTPOJIBUTATENb NOCTOSTHHOTO TOKA.

Omnbitel Dapanest.

DIIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnbITel 1O HAOMIONCHUIO JJICKTPHU3AIMU TEN TPU CONPUKOCHOBEHUU U
VHAYKIUEH.

HUccnegoBanne JEWCTBUSL DJIEKTPUYECKOrO IO HA MPOBOJHUKH U
JABJIICKTPUKHU.

COopka 1 UCTIBITAaHUE ANEKTPUUYECKON 1IEMU 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.

Ornpenenenue yAeabHOTO CONPOTUBIICHUS TPOBOJHUKA.

[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.
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9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexanuveckoe aBwkeHue. MarepuanpHas Touyka. CrocoObl omucaHus
MEXaHUYECKOTO JBW)XCHUS: TaOJIMYHBIN, rpaguueckuit, aHanutudeckuii. Cucrema
otcu€ra. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHKCHUSI.

BekTopHbie BETMYUHBI, ONEpAIlMU C BEKTOpAMU, IPOCKIIMU BEKTOpa. Paaunyc-
BEKTOpP MAaTEpHUAIbHOW TOYKH, IEPEMENIEHNEe Ha IUIOCKOCTH. PaBHOMepHOe
npsIMOJIMHENHOE IBUkeHre. HepaBHOMepHOE npsiMOJIMHETHOE NBH>KeHUE. CpeaHsis
Y MTHOBEHHAsI CKOPOCTh TeJa IPU HEPABHOMEPHOM JBUKECHUHU.

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

I'paduaeckas mHTEpHpeTannsi YCKOPEHUs, CKOPOCTH, MPONJACHHOTO MYyTH U
IIEpEMELIEHHUS IS IPSMOJIMHENHOTO JBUXKECHUS.

JIBueHue Tena, OpoIeHHOr0 MO/l YTIIOM K TOPU30HTY.

JIBrkeHue 110 OKpyKHOCTHU. JIMHENHAs CKOPOCTh, YIIIOBAsi CKOPOCTh, IIEPUOT
U 4acTOTa OOpallleHus! MPpU PaBHOMEPHOM JBHKEHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAS CHJIA.

[Tepsbiit 3axkoH HeroroHa. Bropoy 3akoH Herotona. Tpernii 3akoH Herotona.
[IprHIMI Cynepno3uLIAN CHIL.

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

JIBUIKEHME TEN MO OKPYKHOCTH MOJ IEUCTBUEM HECKOIBKHUX CHIL.

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

Cuina TSDKECTM M 3aKOH BCEMHPHOIO TSTOTEHHMs. J[BUKEHUE Teln BOKpPYD
IPaBUTAIIMOHHOTO IIeHTpa (B ToMm uwucie mmiaHer Bokpyr Comuua). [lepBas
KOCMHMYECKast CKOPOCThb. HeBECOMOCTD 1 meperpy3Ku.

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

Nmnynec Tena. I3MeHeHue umiynbca. IMIynnbe CHIIbl. YIPYroe U Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXPAHEHUs UMIYyJibca. PeakTUBHOE
JIBUKEHHE.

Mexannueckass paboTta W MOIIHOCTh. PaboTa cui TsSKecTH, yHpyrocTH,
TpeHusi. CBs3b SHEprun U paboThl. [loTeHIInanpHass YHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIMabHas SHEPTUs CxKATON NpyKkuHbL. Kunernueckas
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sHeprus. Teopema O KMHETUYECKON SHEPIMM. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

HaOnronenne MexXaHMYecKOro JBHUKEHHS Tejla OTHOCHTENbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHHE NyTel W TPAEKTOpUM MABUKEHUS OJHOTO W TOTrO K€ Tena
OTHOCHUTENBHO PAa3HbIX TEJI OTCYETA.

N3mepenne ckopOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IB>KECHUSL.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habutoienue ABMKEHUS Tesla Mo OKPY>KHOCTH.

HaGnronenne MexaHMYECKUX SBJICHHUM, MPOUCXOSAIIMX B CHCTEME OTCU&Ta
«Tenmexka» mnpu €€ PAaBHOMEPHOM U YCKOPEHHOM JIBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

Habmonenue paBHOBecus Tel, CBOOOAHOTO MajeHUs, KoJieOaH!sI MasTHUKA B
VWHEPLUAIBHBIX CUCTEMAX KaK IMOATBEPKACHUE IIPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MacChl U AEUCTBYIOIIEH HA HETO CHUIIBIL.

HaGnronenue paBeHcTBa CUIT PU B3aUMOJICHUCTBUM TEJL.

N3meHenue Beca Tena pu yCKOPEHHOM JBHKECHUH.

[Iepenaua ummyJibca Ipy B3aUMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TElL.

CoxpaHeHue UMITyJIbca IpU a0COIOTHO HEYNIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne uMnyJibca Ipyu YIpyroM B3aUMOJECUCTBHH.

Habnronenue peakTMBHOTO JBUKEHUS.

CoxpaHeHue 3Hepruu npyu cBOOOIHOM MaJCHUU.

CoxpaHeHue dHEepruu Mpy ABWKEHUH Tea MO AEHCTBUEM MTPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

KoncTpynpoBanne TpakTa [ pasroHa M JAIBHEMIIETO PAaBHOMEPHOTO
JBIKCHUS IAPUKA WA TEIIEKKH.

Onpenenenue cpeHe CKOPOCTH CKOIbKEHUS OpycKa WU JBUKEHUS [IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenne yCKOpEeHUs Tela NPU PABHOYCKOPEHHOM JIBUOKEHUU IIO
HAKJIOHHOU TIJIOCKOCTH.

Hccnenopanne 3aBUCHUMOCTH IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciiv Npyu PaBHOYCKOPEHHOM JIBH>KEHHH 0€3 HadaJIbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsJl HEYETHBIX YHUCEII, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue IBM>KEHMS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPH30HTY.

HccnenoBanue 3aBUCMMOCTH  CHJIBI  TPEHMS  CKOJBXKEHHMS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.
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Omnpenenenre kKodhPUITMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanue 3aBUCUMOCTU CUJTbI YIIPYTOCTH, BO3HUKAIOLIEH B MPY>KUHE, OT
CTEIEHU 1epopMaIuu MPy>KUHBI.

Onpenenenue pabOThl CHIBI TPEHUSI PU PABHOMEPHOM JBIKEHUH TeJa IO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue paboTbl CUJIBI  YNPYTOCTH TpPU  TMOABEME TIpy3a C
UCIOJIb30BAaHUEM HEIMOABMKHOTO U MOJABUKHOTO OJIOKOB.

Paznen 9. Mexannuyeckue KoJie0aHUSA U BOJIHBI.

Konebarenbnoe neukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: IEPHO/I,
4acToTa, aMIUIMTyJa. ['apMoHMYeckue KojaebaHus. 3aryxarlue KojieOaHus.
Boinyxnennbie konedanus. Pezonanc.

MaremaTnyeckuii U NpPYKUHHBIM MasTHUKHU. [IpeBpamieHue sHeprun npu
K0J1€0aTeTbHOM JBUKCHUH.

Mexannueckue BoJiHBL. [IpomosibHble W TomepeuHble BoJHBL. (CBOWCTBA
MEXaHUYECKUX BOJIH: HHTeppepeHius u nudpakius. JjiMHa BOJHBI U CKOPOCTh €€
pacnpocTpaHeHuss. MexaHn4eCKHUE BOJIHBI B TBEPIIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. Pacnpoctpanenue u oTpakeHHe 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WH(ppasByk u ynbpTpasByk. Hcmomb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Jemoncmpayuu.

HaGntonenue konebGaHuii Ten moj ACHCTBUEM CHJIbI TSDKECTH M CHIIBI
YIPYTOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHcA.

PacnipocTpanenne npoaoabHbIX U MONEPEYHBIX BOJIH (Ha MOJCIIN).

Ha6nronenue nnatepdepeHunn u qudpakiiii BOJH Ha TOBEPXHOCTH BOJIBI.

HaGnronenue 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre 4acTOThI U iepuoa KojieOaHui MaTeMaTUYECKOr0 MasTHHUKA.

Omnpenenenre 4acTOThI M ieprUoa KoyieOaHui MPYKUHHOTO MasATHHKA.

WccnenoBanue 3aBUCUMOCTH TIEpHOJa KoJieOaHUM Tpy3a HAa HUTU OT JTHHBI
HUTHU.

HccnegoBanue 3aBUCMMOCTH MEpUO/ia KOJI€OaHUN MPYKUHHOTO MAsITHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCHUMOCTH Iepuofa KoJieOaHWM Tpy3a, MOJABEIIEHHOTO K
JIEHTE, OT MAacChl rpy3a.
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OMnBITHL, IEMOHCTPUPYIOUTUE 3aBUCUMOCTD MEPHOIa KOJIeOaHUl NPy KUHHOTO
MasATHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepeHne yckopeHusi CBOOOJHOrO MaJeHHUs.

Pa3znes 10. Dy1eKTPOMATHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMarHuTHole  BOJIHBL.  CBOMCTBa
AJEKTpOMarHuTHoIX BOJH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JJIsl COTOBOM cBsi3u. Pannonokaius. KocMuueckas cBA3b.

DIJIEKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
cBeTa: MHTephEpeHINs U JUPPAKITHSL.

Hemoncmpayuu.

CBOIICTBA PTIEKTPOMATHUTHBIX BOJIH.

WUnTtepdepenius u nudpaxkuus cBera.

Jlabopamopnuie pabomul u onvimol.

N3yuenne CBOWCTB SJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOHIBHOTO
TenedoHa.

[IpoBeaeHMe ONMBITOB MO HAOMIOACHUIO HHTEPHEPEHIINHN U TU(PPaKIIIU CBETA.

Pasznes 11. CBeToBbIC AABJICHUS.

JlyueBass Mojenb CBe€Ta W TeOMETpUYecKas onTuka. VCTOYHHMKM CBera.
[IpsamonuHueitHoe pacnipocTpanenue cBeta. 3atmenus Connna u Jlynsl. OTpaxeHue
ceera. [lnmockoe 3epkano. 3akoH orpaxeHusi cBera. [locTpoeHue n300pa)keHUH,
c(hOpMHUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomieHus cBeta. [loaHoe oTpakeHue cBera.
Hcnonb3oBaHue MOJHOTO OTPAXKEHUS B ONITHYECKUX CBETOBO/IAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm nywyed B JmH3E. DopMmyna TOHKOW JH3BL. [locTpoeHue
U300paKeHU, CHOPMUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucrema
¢doToamnmapaTa, MHUKpOCKONAa M Tejeckona. [1a3, kak onTuyeckas CHUCTEMA.
bim30pyKOCTh M AITBHO30PKOCTD.

Paznoxenue Oemoro cBera B crekTp. OmnbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpsAMonrHEHOE pacpOCTPaHEHHE CBETA.

OtpaxkeHue cBeTa.

[Tonyuyenue n300pa>keHUi B IMIOCKOM 3€pKale.

[Ipenomiienue caera.

Onrnueckuii CBETOBO.

Xox ydeil B coOMparonieil JInH3e.

XoJ1 Ty4er B pacCErBAIOIIEH JIMH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOIIBIO JINH3.
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[Tpunnun aeicTBus hoToanmnapara, MUKPOCKOIIA U TEJIECKOTA.

Mopnenb rinasa.

Pasnoxenue 6e5oro cBera B CIEKTP.

[Tonyuyenue 6eoro cBeTa MpM CI0KEHUU CBETA PA3HBIX LBETOB.

Jlabopamopnuie pabomul u onvimol.

Uccnenopanne 3aBUCUMOCTH YIja OTPa)XEHHs CBETOBOTO Jiyya OT Yrjia
NaJCHUs.

N3yueHue cBONCTB M300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTIJIa IPEJIOMIICHHS OT yIJIa NAJEHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300pa>keHri ¢ TOMOIIBIO COOMPAIOIICH JINH3BI.

Omnpenenenre (POKYCHOTO PACCTOSHHUS M ONTHUYECKON CUIIBI coOuparouiei
JIVH3BI.

OMBITHI TIO PA3JIOKEHUIO OEIOTO CBETA B CIIEKT).

OnbITHl 1O BOCIHPHUSTHIO IBETA MPEIAMETOB MPU HUX HAOIIOJACHUU 4Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omnswitel Peszepdopaa u mmanerapHas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHeyaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(da-, 6eTa- U raMmma-usnydeHus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopaens atomHoro sazapa. MWM3oronsl. PaanoakTuBHBIE
npeBpaimieHus. [lepuon monypacnaga atoMHbIX siaep. JleicTBue paguoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUEHUSI.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsS0BOIO M MAacCOBOIO YHCEIL.
DHeprus CBsI3M aTOMHBIX saep. CBsA3p Macchl W dHepruu. Peakuuu cuHTe3a u
nenenus sauep. Mcrounuku sHepruu CosiHIA W 3BE37. flnepHas SHEpreTuka.
DKOJIOTHYECKHE MPOOJIEMBI SAEPHON IHEPTETUKH.

Hemoncmpayuu.

CnexTpbl U3Ty4eHUS U MOTJIOIEHUS.

CnexTphl pa3IuvHbIX ra3oB.

CnekTp Bogopoa.

HabGnronenue tpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3ITYYEHUN.

Perucrpanus uznydeHus npupoAHbIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnwie pabomul u onvimol.

Habnronenue CriiomHbIX U JIMHEHYATHIX CIIEKTPOB U3ITYUECHUS.

Uccnenoanne TpeKkOB: U3MEPEHUE PHEPTUU YACTUIIBI IO TOPMO3HOMY IyTH
(mo doTorpadusam).

N3mepenne pagnoakTUBHOTO (hoHa.
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IHoBTOPHUTEIBLHO-00001IAO NI MOTYJIb.

IToBTOpHUTENBHO-00001IAIOINI MOYJIb MIPEAHA3HAUEH AJII CUCTEMAaTU3alUU
¥ 000011EHNs TPEAMETHOIO COACPIKAHUS U OIbITA I€ATEIbHOCTH, TPUOOPETEHHOTO
OpU M3YYEHUU BCEro Kypca (u3uku yriayOJE€HHOro ypoOBHS, a TaKxKe s
HOJIFOTOBKK K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY 110 (PU3HKeE.

B nmnponecce wu3yueHus JAHHOTO MOAYJIS PEAIM3YIOTCS U IOJIy4aroT
nanbHeiliee pa3BuTUE ydeOHble JCHCTBUS, oOOecrneuuBarouiie JOCTHXKEHUE
OpPEeIMETHBIX W METalpeAMETHBIX pPE3yabTaToB OOydeHHs, (OpMHpPOBAHUE
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUM Ha OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHUU, MCCIIEI0BATEIbCKUE NEHCTBUS (BBLABHXKEHUE
TMIIOTE3, MTOCTAaHOBKA LENM W IUIAHWUPOBAHUE HCCIICIOBAaHUS, aHAIW3 JaHHBIX U
MOJTy4YE€HUE BHIBOJIOB).

[IpeanouturenbHO  (QOPMOIl OCBOECHHUS MOIYJIA SBISIETCS MPAKTUKYM,
porpamMma KOTOpOro BKJIFOUYAET:

peuieHre 3a1ad, OTHOCSIIMXCA K PasIMYHbIM pasfellaM M TeMaM Kypca
($uU3MKH, B TOM YHUCIIE 33]]a4, UHTETPUPYIOLINX COJEPKaHUE Pa3HbIX Pa3/IeloB;

BBITNIOJIHEHUE JTA0OPATOPHBIX Pa0dOT U OMBITOB (BKJIIOYask pabOThI U OMBITHI U3
NepeuyHe K pazjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IUIAHWUPOBAHUS
IPOBEJICHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAAa U3MEPEHHs BEJIUUNH,
COOPKU SKCIIEPUMEHTAIbHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3aIaHUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3agaHUsl MO €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rpyNIIOBBIMU WM UHJIMBUYaJTbHBIMU IPOEKTAMHU, CBA3aHHBIMU C
coJiep)KaHueM Kypca (pU3HKH.

N3ydeHre MOBTOPUTEIHLHO-0000IIAIONIET0 MOAYJIS MOXKET 3aKaHUUBATHCS
IPOBEICHUEM JHATHOCTUYECKON padOThl 3a Kype (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3aJlaHus Pa3sHOrO YPOBHS CIIOXHOCTH. Pe3yibTaThl BBINOJHEHUS
JMarHOCTUYECKO pabOThl MOTYT MOKa3bIBaTh CTENEHb FTOTOBHOCTU O0YYarOLINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3Mke, a  Takxke
CBUJIETEIBCTBOBATH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMUBI 110 ®U3UKE
HA YI'JIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHNMA

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

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare n3ydenust GU3NKKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
y o0yuaromerocsi 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-HPAEGCHIBEHHO20 60CHUMAHUA:

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

OCO3HAaHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOT0;

e 3)IcmemuuecKozo 60CHUMAHUA:

BOCTIPUSATUE ICTETHUECKUX KauyecTB (pU3MUecKoW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uenHnocmu HAyYHO20 NO3HAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKd KakK MOIIHOTO HMHCTPYMEHTa
NIO3HAHUS MHUPA, OCHOBBI DPa3BUTUS TEXHOJIOTMM, BAXKHEWILEW COCTABIIAIOLIECH
KYJbTYPHI;

OpHEHTalus B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
Ipe/ICTaBIIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAY4YHOW JI0O03HATEIBHOCTH, HHTEpPEca K HCCIEeI0BaTEeIbCKON
NEeSATENbHOCTH;

e 5)dhopmuposanusn Kyaremyput 300p06bsa u IMOUUOHAILHO20 D1A20N0AYYUA:

OCO3HAaHWE LIEHHOCTH O€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TpaBWi O€30MacHOr0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JA0pOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAITHUX YCIIOBHUSIX;

c(hOpMHUPOBAHHOCTH HaBbIKA pedICKCHH, IPU3HAHUE CBOETO MTPaBa Ha OIINOKY

M TAaKOTI'0 JKC IIpaBa y APYI'Oro 4CjaI0BCKaA,
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* 6)mpyooeozo eocnumanus:

AKTMBHOE YYacTHE B PEIICHUHM TMpPaKTUYECKUX 3ajay (B paMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3alluM, ropojia, Kpas) TEXHOJOTHYECKOU U COIMaIbHON
HAIPaBJICHHOCTH, TPEOYIOIIKUX B TOM YUCIE U (U3UUECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPodecCuid, CBA3aHHBIX C (U3UKOI;

o 7)IK0S102UYECKO20 60CRUMAHUSA:

OpUEHTAIlMs Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelieHusl 3ajiad B
00J1acTH OKpY>Kalollel Cpebl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTel uxX

pelieHus;
o §)adanmayuu K U3SMEHAINOUWUMCA YCAOBUAM COUUANBHOU U RPUPOOH O
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 pPAa3BUTHUA B NPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHUM;

CTpEMJICHHE aHAJU3UPOBAThH U BBISBIATH B3aUMOCBSI3U MIPUPOAbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCIIE C UCTIOIb30BAaHUEM (PUBNUYECKUX 3HAHM;

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

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHUs IpOrpaMmbl 1o (PU3KKE HAa YPOBHE OCHOBHOTO OOIIIETO
obpazoBaHuss y oOyuwarwmierocs OyayT cGopMHpOBaHBI MeTanmpeaMeTHbIe
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;
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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;
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BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATh PE3YIbTaThl BBHIMOJTHEHHOTO (U3MYECKOTO OIbITA
(9KCTIEpUMEHTa, UCCIIEOBAHUS, TIPOEKTA);

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBHON
pabOTHI IPU PEIICHUN KOHKPETHOM (PU3NUIECKOl TPOOIEMBI;

NIPUHUMATH T[EJIH COBMECTHOU JESATCIIEHOCTH, OPTraHNU30BBIBATh JIEHCTBUS 110
e€ JOCTIKEHUIO: pACIpENeNsTh POJH, OOCYXJaTh TMPOIECCHl M PE3yJIbTAaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

BBHITIOJIHATH CBOIO YacTh PadOTHI, JOCTHTas KadueCTBEHHOTO pe3ysbTara IIo
CBOEMY HAIpaBJICHUI0O M KOOPJIWHUPYS CBOW JIEUCTBHSI C JIPYTMUMU YJI€HAMU
KOMaHIbl;

OIICHMBATh KAadeCTBO CBOEro BKJaJa B OOMIMK MPOMYKT IO KPUTEPHSM,
CaMOCTOSTEIIEHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBHSA
Camoopranusanus:

BEISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYyaIUsIX, TPEOYIOMUX st
penieHnus GU3NIECKUX 3HAHUM;

OpDHCHTHPOBAThCA B  Pa3IWYHBIX  IMOAXOJAX  NPHHATHSA  pEHICHUI
(MHIUBUAYATIBHOE, IPUHSATHEC PEIICHHS B TPYIIIC, IPUHATHE PEIICHUH TPYIIITON );

CaMOCTOSTEIILHO COCTAaBJISITh QJTOPUTM pelieHus (U3NUECKOW 3a1adul WU
IUTAaH HWCCIEAOBaHUS C YYETOM UMEIOIMUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh IIPeIjlaraéMble BAPUAHTHI pEIICHUM;

JIeNnaTh BIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJCKBAaTHYIO OLICHKY CUTYaIluH U Tpe/jIarath IiaH e€ N3MECHCHHSI,

OOBSACHATh  TPUYMHBI  JOCTWKEHUS  (HEHOCTHKEHHUS)  pe3yJbTaToB
NeSITEILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh (B TOM YHCJIE B XOJ BBITOJTHCHHS
(GU3HYECKOTO HCCIEOBAaHUS WIIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
W3MCHUBIINXCS CUTYAIlUi, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIITNX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBHSIM.

CTaBUTbH ce0s HA MECTO JIPYToro 4eJOBEeKa B XOJIe CIOpa WM JUCKYCCHUU Ha
HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

pU3HABaTh CBOE MPABO HA OMIMOKY MpH pPEelICHHH (PU3NISCKUX 3a7a9 WU B
YTBEP)KJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

HNPEJMETHBIE PE3YJIBTATBI
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K xon1y obyuenus ¢ 7 knacce npeaMeTHbIE PE3yIbTaThl Ha YTIyOJICHHOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

UCIIOJIb30BaTh MOHATHS: (PU3NUECKHME U XUMUYECKUE SIBJICHUS, HAOII0ICHHE,
AKCIEPUMEHT, MOJI€JIb, TUTIOTE3a, €IUHUIIBI (PU3NYECKUX BETMYMH, aTOM, MOJICKYJIa,
arperaTHple  COCTOSIHHMS ~ BemecTBa  (TBEpPAOE, JKHJIKOE, Tra3000paszHoe),
MEXaHUYECKOE JIBUKCHHE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEUHOE),
TpaeKTOpHUs, paBHOJACUCTBYyIOmast cui, jaedopmaius (ymnpyras, IulacTUYecKas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

yBEpPEHHO pa3nuvarh sBieHus (Auddy3us, TEMIOBOC IBUKEHUE YACTHUIL
BEIIIECTBA, PABHOMEPHOE JIBUKCHHE, HEPABHOMEPHOE JBM)KEHUE, WHEPIHS,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIUIEHHON OChIO BpalllCHUS,
nepejavya JaBJICHUs] TBEPJBIMU TEJIaMH, XUJIKOCTSIMH M Ta3zaMH, aTMoc(hepHoe
JaBJICHKE; TUTaBAHUE TEJI, TPEBPAICHUS] MEXaHUYECKOU SHEPTUH) TTO OMUCAHUIO UX
XapakTepHbIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JIaHHOE
¢busnuecKoe SIBICHHUE;

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3HMUECKUX SBJICHUHN B OKPY’KAIOIIEM
Mupe (B TOM uyucie (uanueckue SBICHUS B MPUPOJC: MPUMEPHI JBIKCHUS C
Pa3JIMYHBIMUA CKOPOCTSIMU B KMUBOM M HEXKUBOW MPUPOJIC, TEUCTBUE CUJ TAKECTH,
TPEHUS, YIPYTOCTH B IPHUPOJIC W TEXHUKE, BIUSIHHE aTMOC(EPHOro MaBIICHHS Ha
YKWBOM OpPTraHu3M, IJIaBaHWE PBIO, phIUary B TeJie YeJoBeKa), MPU TOM MEePEBOIUTh
MPaKTUYECKYIO 3a/1a4y B yU€OHYI0, BBIJICTIATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH )
(U3HYECKUX ABIICHHUIA;

OMKCHIBATh M3yYCHHBIE CBOMCTBA TEN U (DU3UYCCKUE SBICHUS, WCIIOJB3YS
bu3uYeCKre BEIMUHUHBI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMS, ITYTh, CPETHSS
CKOpPOCTb, CWJIa YHPYTrOCTH, CHJIA TSKECTH, BEC Teja, Cujia TPEHUS, JIaBJICHHUE
TBEPJIOTO Teja, TABJIICHUE CTOJI0a KUJIKOCTH, BRITAJIKUBAIOIIAS CUJIa, MEXaHHYECKast
paboTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CWIbl, KO3()PUIMEHT MOJIE3HOTO
JEUCTBUS MEXaHW3MOB, KHHETHYECKAsl M MOTCHIIMAJIbHAS SHEPIHUs), IPU ONMMCAHUHN
NPaBUJIBHO TPaKTOBaTh (DU3UYECKUH CMBICT HCHOJb3yeMbIX BEJIMYHMH, WX
0003HaYeHUs ¥ CAUHUIBI (QU3NYECKUX BEJIUYUH, HaXOAUTh (DOPMYIIbI,
CBSI3bIBAIOIIME JAaHHYIO0 (DU3UUECKYIO BEJIUUMHY C APYTUMU BEJIMYMHAMH, CTPOUTH
rpad UKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3MUECKUX BEJINYNH;

XapaKTepru30BaTh CBOMCTBA TeI, GPU3UICCKHE SIBJICHHS U MPOIIECCHI, HCTIONb3Y S
IpaBUJIa CIIOKEHHS CHIT (BJIOJIb OJTHOM MpsIMOi ), 3aK0H ['yka, 3akoH Ilackaist, 3akoH
ApxuMena, IpaBUIO paBHOBECHUs pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHMSI MEXAHWYECKOW DHHEPruu, NOpU OSTOM JaBaTh CIIOBECHYIO
(GbOpMyITMPOBKY 3aKOHA U 3alUCHIBATH €r0 MAaTEMATHUECKOE BHIPAKCHHE;

CTPOHTH MPOCThIC (DU3NUYECKUE MOJICTH PEaIbHBIX OO0BEKTOB, IMPOIECCOB H
SABJICHUM, BBIJACIATH IMPU OTOM CYIIECTBEHHBICE M BTOPOCTEIICHHBIC CBOMCTBA
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00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (PU3UIECKUE MOJICIIH JJIT OOBICHCHUS
(bu3HUECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a]1ay;

OOBSCHATh (PU3NUYECKHE SIBICHHS, MPOIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC B
KOHTEKCTE€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBEHHbIE 3a7a4d, B TOM 4YHCIE TPEOYIOIIHEe YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKUX BEJIMYMH, IPU 3TOM BBHIOMPATH aJI€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBIISATH MPUYUHHO-CIICICTBCHHBIC CBS3M U BBICTPAaWBATh
JOTUYECKYIK0 LEMOYKY pPACCYyKIECHUM C ONOpOM HAa H3YYEHHbIE CBOMCTBA
bu3HUecKuX SIBICHUH, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

pemath pacy€THble 3a1auyu (B 2—3 ACCTBUS) MO M3y4yaeMbIM T€MaM Kypca
¢bu3uKu, BIOMpas aJIeKBaTHYIO (U3MUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HopMyJ1, CBA3BIBAIONTUX (PU3MUECKHE BEIUYHMHBI, 3aIMCHIBATh KPATKOE yCIIOBHE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATh HEAOCTAIOIINE WA HW30BITOYHBIC
JTaHHBIE, OOOCHOBBIBATH BBIOOP METOJA PEHICHUS 3a/Jadd, HCIOIb30BaTh
CIIPaBOYHBIE JaHHBIC, MPOBOJUTh MATEeMATHUYECKHE MPEOOpa3oBaHUs U PACUETHI,
OLICHUBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HAUY€HUs (U3HUYECKOW BEIMYMUHBI U
OTIPENIENATh PAa3MEPHOCTh (U3MUCCKOW BETUYHMHBI, TOJYYCHHON TNpU pPEIICHUN
3a/1auu;

pacrno3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIIUTh PU TOMOIIY (PU3UUECKIX
METOJIOB, M TMpeJyiaraTb OPUEHTUPOBOUYHBINA CMOCOO pelIeHus, B ONUCAHUU
UCCJIEIOBaHUSI  pPaclo3HaBaTh  IPOBEPSIEMOE  MPEANOJoKeHHe  (TUMoTe3y),
WHTEPIPETUPOBATH TIOJYICHHBIN PE3yJIbTAT;

IIPOBOJIUTH OTBITHI O HAOMIOACHUIO (PU3UYECKUX SIBJICHUHN W (PU3NIECKUX
cBocTB Ten (muddys3usi, TEMJIOBOE pACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH MPH B3aUMOJICUCTBUM TEJl, TIEpeiaya AaBICHUS KUIKOCTHIO
U Ta3oM, MPOSBICHUE IEHCTBHS aTMOCHEPHOTO IaBJICHUS, IEHCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATH TMPEINOIOKEHUE (TUIOTE3Y) O BO3MOXHBIX
pe3ysibTaTax HaOII0IeHUH, CAMOCTOSTEILHO COOUPaTh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyoBaHus U HOPMYITUPOBATH BHIBOIHI,

IPOBOJUTH TpPSMbIE U KOCBEHHbIE HW3MEpEHHs (DU3UUECKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BpEMEHHU, Macca Teja, 00bEM Tena, Chila, TeMIiepaTypa,
IUIOTHOCTh JKUJIKOCTH W TBEPAOTO TEa, CWJIA TPEHHS CKOJBXKEHUS, aBIICHUE
BO3/lyXa, BRITAIKMBAIOIIAS CUJIA, JCHCTBYIOIIAs HAa TOTPYKEHHOE B )KUJIKOCTD TEJO,
KOA((PUIIMEHT MOJE3HOro NEHCTBUS MPOCTHIX MEXaHU3MOB) C HCIIOJIb30BAaHUEM
AQHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 00OCHOBBIBATH BHIOOP METOJa M3MEPEHUS,
(bUKCHPOBATH MMOKa3aHUS MPUOOPOB, HAXOAUTH 3HAUYCHUE U3MEPSICMOU BEIIMUNHEI C
TIOMOIIBI0 YCPEAHEHUS PE3YJIBTATOB CEPUU U3MEPECHHUI W OIEHUBATH TIOTPEIITHOCTh
VU3MEpPECHUM;
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IPOBOJUTh HECIOKHbIE HKCIEPUMEHTAJIbHbIE HMCCIEAO0BAaHUS 3aBUCUMOCTEN
(GU3NYECKUX BETUYHMH (3aBUCHMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEeMEHH JBWKCHHS Tela, CUJIbl TPEHUS CKONBXKEHHS OT CHJIBl HOPMAJbHOTO
JaBJICHUA, Ka4yeCTBa 00OpabOTKH MOBEPXHOCTEN TEN U HE3aBUCUMOCTH CHJIBI TPEHUS
OT IUJIOMIAX COTMPUKOCHOBEHHMSI T€Jl, CHJIBI YNPYTOCTH OT YJIMHEHUS TMPY>KUHBI,
BBITAJIKUBAIOIICH CHJIBI OT 00b&éMa TOTPYXKEHHOW YacTH Tella W OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tella, OT TIIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBUH TUTaBaHUS TEJ, yCIOBUI paBHOBECHS pblyara v OJIOKOB):
COBMECTHO C yuuTeneM (OpMyIHpOBaTh 3aJady M THIOTE3y HCCIEI0BaHuU,
CaMOCTOSITENIbHO ~ TUIAHUPOBAaTh  UCCJIEIOBAHUE, CAMOCTOSITEIbHO  COOMpaTh
AKCIIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAaHUEM WHCTPYKIIWHU, TPEICTABIATH
MOJTyYeHHBIC 3aBHCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJIEC TaOnHIl U TPaduKOB,
OILICHHBATH MOTPEIIHOCTH, JAENaTh BBIBOBI [0 PE3yIbTaTaM UCCIICIOBAHMS,

coOmo/laTh TpaBWjIa TEXHUKH Oe30macHOro Tpyaa mnpu pabote cC
71a060paTOPHBIM 000PYIO0BaHUEM;

YKa3bIBaTh MPHUHIIMAIIEI ACHCTBHUS MPUOOPOB M TEXHUIECKUX YCTPOHCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCYAbI, 0apOMETp, phluar, MO IBUKHBIN
Y HETIOABM)XHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;

XapaKTEePU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTHYECKHX IPOIIECCOB C OMOPOI Ha MX OMUCAHUS (B TOM YHUCIIE:
MOJIIINITHAKKN, YCTPOMCTBO BOJONPOBOJAA, THIPABIMYECKUN TIpecc, CH)OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIOIb3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH U HEOOXoAWMble (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBl M CXEMAaTUYHBIC PHUCYHKH H3YYCHHBIX TEXHUYECCKHX
YCTPOMCTB, HM3MEPUTEIBHBIX MPHOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TIpHU
pelIeHnr yueOHO-TIPaKTHYECKUX 3a/1a4;

MPUBOJUTH MIPUMEPHI (HAXOAUTH HHPOPMAIMIO O TTPUMEPAX) MPAKTHICCKOTO
UCIOJb30BaHUs (DU3MUECKUX 3HAHUU B MOBCEIHEBHOW KM3HU JUIsl OOecreueHust
Oe30macHOCTH Tpu OOpaImIeHuu ¢ MpHOOpaMyd M TEXHHYECKUMHU YCTPOWCTBAMH,
COXPaHEHHUs 370pPOBbSI W COONIIONEHUS HOPM DKOJIOTUYECKOTO TMOBEACHHUS B
OKpYXKarolen Cpee;

OCYIIECTBJISATH OTOOP MCTOYHUKOB MH(MOPMAITUU (HU3UIECKOTO COACPIKAHUS B
WNuTepHere, caMOCTOSATENBHO (OpMyIHpys TOWCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINXCS 3HAHWA W MyTEM CpPaBHEHHUs pPa3jIMYHbIX HCTOYHUKOB BBIACIATH
uHPOpMAIMIO, KOTOpas SBJSIETCS MPOTUBOPEYMBOM  WIIM  MOXKET  OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TIPHU BBINOJTHEHUN YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (pu3Mdeckoro conaepikaHus, CIPaBOYHBIC MaTepUaibl, peCypChl CETH
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HNuteprner, BiageTs npuéMaMyd KOHCIIGKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUS
uH(pOpMaIKU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE KpPATKHUE MUCbMEHHBIE M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(OpMAIUU (PU3UUYECKOTO COACpPKAHUS, B TOM YHUCIIE
nyOJMUYHO JeNaTh KpaTKHhe COOOIIEHHSI O Pe3ysbTarax MPOEKTOB WA YUEOHBIX
WCCIICIOBAaHUM, TPU HSTOM TI'PaMOTHO MCIOJIB30BATh HW3YUYCHHBIN TOHSITUHHBINA
amnrmapar Kypca (pu3nKu, COPOBOXK/IaTh BRICTYTUICHUE TIPE3CHTAIUEH;

IPU BBINOJHEHUM YUYEOHBIX TPOCKTOB M UCCJIEAOBAHUM PpACTIPENCAThH
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABICHHBIMU 33/lauaMH, CJICIUTH 32
BBLIIIOJIHEHUEM IIJIaHA [OE€HCTBUM, aJeKBAaTHO OILEHMBAThL COOCTBEHHBIM BKJaJg B
NEATEIbHOCTh TPYIIbl, BBICTPAMBATh KOMMYHUKATHBHOE B3aHMMOJICHCTBUE,
YUYUTBIBASE MHEHUE OKPY KAIOIIHX.

K kon1ty o0yueHus ¢ 8 knacce npeMeTHBIC pe3yJIbTaThl HA YTIIIyOJICHHOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYYAFOIIMXCS YMEHHUM:

UCIIOJIB30BaTh TMOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOC IABUKCHUE
aTOMOB W MOJICKYJI, arperaTHbIE COCTOSIHHS BEIIECTBA, KPHUCTAIMYECKUE U
aMopdHbBIE Tella, HACBHIIICHHBIM W HEHACBHIIMICHHBIA Iap, CHOCOOBI HM3MCHCHUS
BHYTPCHHECH DHEPrUH, OJJICMCHTApHBIA SJICKTPUYCCKUN 3apsiji, IMPOBOJIHHKH,
MIOJTYIIPOBOTHUKH, TUIJICKTPUKH, HICTOYHUKH TIOCTOSTHHOTO TOKA, SJIEKTPUICCKOE U
MarHuTHOE TIOJISI, ONTHYECKAas CHCTEMa) W CHUMBOJMYCCKUH SI3BIK (DU3UKUA TIPU
peIIeHNH YYeOHBIX U PAKTUICCKUX 33714,

YBEPEHHO pa3linyaTh SBJICHHS (TCIJIOBOE pACIIMpEeHHE (CKaThe), TEIJIOBOE
paBHOBeCHE, IMOBEPXHOCTHOE HATSOKCHHE, CMAauMBaHHUC, KaIMJUISPHBIC SBJICHHMS,
UCIIapeHue, KOHACHCAIUsS, IUIABJICHUE, KPUCTALTM3AIMSA, KHUIICHHE, CII0COOBI
TerIonepeaavn (TeTIONPOBOAHOCTh, KOHBEKIIHSI, U3 TyUeHNE), TETUIOBBIE MTOTEPH,
AIICKTPHU3AIMS TEJI, B3aUMOJICUCTBUE 3apsAa0B, ACHCTBHS AJICKTPUUYSCKOrO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE MAarHUTOB, JEHCTBUE MarHUTHOTO TOJIS Ha
IIPOBOJTHUK C TOKOM) ITO ONMCAHUIO X XapaKTEPHBIX CBOKWCTB U HA OCHOBE OTIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUC;

pacrmo3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PH3NYECKUX SBJICHUHN B OKPYKAIOIIEM
Mupe (B TOM 4Yuciie (HU3WYSCKHE SBJICHUS B MPUPOAC: TOBEPXHOCTHBIC U
KalWUIIPHBIC SIBJICHUS B MPUPOJE, KPUCTAUIBI B Tpupoje, u3iaydeHue CoiHia,
3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera,
ANEKTPUYCCKUE SBJICHHS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE Ioje 3eMJIH, APeid IOII0COB, PO MAarHUTHOIO MOJIS JIJIS KU3HU Ha
3emiie, MOJSAPHOE CHUSHHE), MPU ATOM TIEPEBOAUTH IPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIACIIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKN) (U3UYCCKUX SBIICHHIM;
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OMKCHIBATh M3YyUYCHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBICHHUSA, WCIIOJb3YS
dbu3uYeCKre BEIMUUHBI (TEMIIepaTypa, BHYTPEHHSIS SJHEPTHs, KOJTUYECTBO TEIUIOTHI,
paboTa rasza, yjaelibHas TEIJIOEMKOCTh BEIIECTBA, yielbHAas TEIUIOTA IJIABJICHMUS,
yAenbHas TEIIoTa NapooOpa3oBaHus, yJAelibHAas TEIJI0Ta CropaHus TOIUIMBA,
KOO (DHUIIMEHT TONE3HOTO JIEWCTBHSI  TEIJIOBOM  MAIMHBI, OTHOCUTEIhHAS
BJIAKHOCTh BO3/lyXa, OJICKTPUUECKUM 3apsij, CHJIa TOKa, DJJIEKTPUYECKOE
HamnpsHKEHUE, CONMPOTUBIICHUE NpoBoAHMKA, DJIC B 1enu MNOCTOSIHHOIO TOKa,
AJIEKTPUUYECKOE YJIeTbHOE CONMPOTHUBJIEHUE BEIIeCTBA, paboTa M MOIIHOCTH
ANEKTPUYECKOTO TOKA), MPY OMUCAHUY TTPABUIILHO TPAKTOBATh (PM3HMUECKUI CMBICIT
UCIIOIb3YEMBIX BEJIWYWH, MX O0O3HAYCHHUS W €AUHUIBI (U3UYSCKHX BEIWYHUH,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH IpadUKN U3yUYCHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEJIIMYUH;

XapaKTepru30BaTh CBOMCTBA TeJ, GU3UUYECKUE SIBIICHUS U MPOLIECCHI, UCTIONb3YSI
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETHUYECKOW TEOPUU CTPOCHUS BEIIECTBA,
ypaBHEHHUE TEIUIOBOTO OajaHCa, 3aKOH COXPAHEHHS AJIEKTPUUECKOTo 3apsija, 3aKOH
Kynona, npuHIUN Cynepno3uivuu 3JIEKTPUUECKUX ToJIeH, 3aKkoH OMa [ y4acTka
uenu, npasuia Kupxroda, 3akon OMa 11 mosnHoM nenu, 3akoH Jxoyns-Jlenua,
3aKOH COXpAHEHUs JHEPTUH, MPH ITOM Pa3INyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

CTPOHTH MPOCThIC (DU3UUECKUE MOJICNH PEaIbHBIX OO0BEKTOB, MPOIIECCOB M
SABJICHUM, BBIJACIATH IMPU OTOM CYIIECTBEHHbIE W BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (PU3MUYECKUE MOJICIIN IJI1 OOBICHEHUS
(U3HYECKUX MPOTIECCOB U PEIICHNUS YUeOHBIX 3a]1a4;

OOBSACHATH (PU3MUYECKHE SIBJICHUS, TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMid MPaAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIE 3aJlauyd, B TOM 4YHUCJE TPeOyIOIUe YHUCIECHHOIO OICHUBAHUS
XapaKTEePHbIX 3HAYCHUN (PU3MUECKUX BEJMYMH, TP 3TOM BBIOMpATH aJCKBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATH TPUYUHHO-CIIC/ICTBEHHBIC CBS3M U BHICTPAUBATh
JIOTUYECKYIO0 I[EMOYKY pacCyKJICHUM C OIOpPOM Ha M3YYEHHBIE CBOMCTBA
bu3uYecKuX ABICHUH, (HPU3NIECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacu€THhIe 3ajaud (C Oomopoil Ha 2—-3 ypaBHEHHs) IO
W3y4aeMbIM TeMaM Kypca (pu3uku, BRIOMpas aJeKBaTHYIO (DU3UIECKYIO MOJACID, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBSA3BIBAIONIUX (U3MUECKHE BEIUYHHBI,
3allMChIBATh KPATKOE YCIOBHE W Pa3BEPHYTOE PEIICHUE 3a/]a4M, BbISIBIATH
HEJIOCTAIOIINE UM M30BITOUYHBIC JaHHbIE, 00OCHOBBIBATh BHIOOP METOJIa PEIICHUS
3aJ]a4d, HCMOJIb30BaTh CHPABOYHBIC [AHHBIE, MNPUMEHATH METOAbl AaHaIu3a
pa3MepHOCTEH, UCIOJIb30BaTh rpadUuuecKue METOAbl PEIICHUs 3a/1ad, TPOBOJUTH
MaTeMaTUYeCKUe TMpeoOpa3oBaHUs W pacy€Thl, OICHUBATH PEATUCTHYHOCTH
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[OJyYEHHOTO0 3HAaueHus (U3MUECKONM BEIMYMHBI U ONPENENATh Pa3MEepPHOCTh
(u3nyecKoil BETNUYMHBI, TOTYYEHHON IPU PEILIEHUH 331a4U;

pacmno3HaBaTh IPOOIEMbI, KOTOPBIE MOXKHO PEIIUTh TPHU TOMOIIH (PU3UIECKUX
METOJIOB, W TpeAjiaraTb OPUEHTHUPOBOUHBIM CHOCOO pEIIeHUs, B OMHCAHUU
UCCIIEJIOBAHMSI  PACIIO3HABATh  IMPOBEpSIiEMOE  MpEANoiokeHHe  (TUIIOTE3y),
UHTEPIIPETUPOBATH MOITYUEHHBIN pe3yibTar;

MIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (PU3MYECKHUX SBICHHUHA WM (PU3UIECKIX
CBOMCTB Ten (KamwUISpHBIE SIBICHUS, 3aBUCHMOCTH JAaBJICHHS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH TMpoIlecca OCThIBaHUS (HAarpeBaHus) NpU
U3JIYyYEeHUH OT I[BEeTa M3JIydaroliel (MOIJIOMAoei) MOBEPXHOCTH, CKOPOCTh
UCHIapeHusi BOJbl OT TEMIIEPaTyphbl >KUAKOCTH M IUIOWAAM €€ IMOBEPXHOCTH,
AIIEKTPU3ALNS TNl M B3aUMOJCHCTBUE AIEKTPUUYECKUX 3aps0B, B3aUMOJCHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIN3aIisl MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JCHCTBHUSI MAarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKAa): (hOpMyIHpOBaTh IMpPOBEpsieMOe
OpeanojiokeHue  (TUIoOTe3y) O  BO3MOXHBIX — pe3ysibTaTaX  HaONIOACHUH,
CaMOCTOATENIbHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OTHCHIBATH XOJ1 OTBITA ¥ (POPMYITHUPOBATH BHIBOJIBL;

OPOBOAUTH TIPSIMbIE M KOCBEHHBbIE HW3MEpeHUs (U3MUECKUX BEITUYUH
(TeMmiepatypa, OTHOCUTENbHAsl BJIAXKHOCTb BO3/yXa, CWJa TOKA, HaIpsDKEHUE,
yAelibHas TEIIOEMKOCTh BEIeCTBa, COMNPOTUBIEHUE MPOBOAHUKA, paboTa U
MOIITHOCTh 3JEKTPUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IHU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP MeTOJa H3MEpEeHHs, (PUKCUPOBATH MOKA3aHUs
npuOOpOB, HAXOAUTh 3HAUYEHUE M3MEPSEMOM BEIMUYMHBI C MOMOILBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh NOTPEIIHOCTh U3MEPEHUH;

MPOBOJIUTH IKCIIEPUMEHTAIbHBIE MCCIEAOBAHUS 3aBHUCHUMOCTEH (PH3UIECKIX
BEJIMYMH (3aBUCHMOCTh NaBJICHHUS BO3AyXa OT ero o0béMa M HarpeBaHUs WA
OXJIXKJICHUSI, UCCTIEIOBAaHUE SIBJICHHSI TETJIOOOMEHA MPU CMEIIMBAHUN XOJOJHON U
ropsiuei BoJibl, 3aBUCUMOCTb COITPOTUBIICHHSI IPOBOJHUKA OT €T0 JUIMHBI, IUIOLIaAx
HOTIEPEYHOT0 CEYEHMSI M YJIEIbHOIO COIPOTUBIIEHMSI BEIIECTBA POBOIHUKA, CUJIBI
TOKa, TMPOTEKAIOMIET0 Yepe3 MPOBOJAHHMK, OT HANpsHKEHUS Ha TPOBOJHUKE,
UCCJIEIOBAHHUE TIOCIEOBATENBHOIO U MMAPATUIETBHOTO COEMHEHUN TPOBOAHUKOB):
COBMECTHO C yuuTeneM (OpMyJIHpOBaTh 3ajJady M THUIOTE3y HCCIEI0BaHuUs,
CaMOCTOSITENIbHO ~ IUIAHUPOBATh  HCCJIEIOBAHUE, CAMOCTOSITEILHO  COOMpaTh
AKCIIEPUMEHTAIBbHYIO YCTAaHOBKY C HCIIOJIb30BAaHUEM WHCTPYKIIWHU, TPEICTABIATH
MOJTyYeHHBIE 3aBHCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJIEC TaOnHIl U TpaduKOB,
OLICHHBATh MOTPEIIHOCTH, JAENIaTh BBIBOBI [0 pE3yIbTaTaM UCCIICJOBAHMUS,

coOmro/laTh TpaBWwiia 0O€30macHOro Tpyda npu padbore ¢ JabopaTOpHBIM
000py/10BaHUEM;
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XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMUECKHX IPOLIECCOB € ONOPOM HA UX ONUCAHUS (B TOM YHUCIIE:
CUCTEMA OTOIUICHHS IOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOJILTMETP,
CYETUMK  BJIEKTPUYECKOM  SHEpPruH,  JIJIEKTPOOCBETUTENbHBIE  IPHOOPBI,
HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (IPUMEPDI), TPEJOXPAHUTEIH U UX IPUMEHEHHE
B OBITY M TEXHUKE, NMPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANIEKTPOJBUraTENb IOCTOSIHHOTO TOKAa), MWCIOJb3ys 3HAaHHUS O CBOWCTBAX
(u3HUECKUX ABJICHUM, HEOOXOAUMbBIE (PUINYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUUECKHE YCTPOUCTBA U U3MEPHUTENbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHUYHBIM pUCYHKaM (>KMIKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUTATE]b BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUYECKHUX LIeNell ¢ MOoCIeA0BaTeIbHBIM U
napajjieibHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyas yCIOBHbIE OOO3HAYEHUs
JJIEMEHTOB 3JIEKTPUUYECKHX LIENEN, UCII0JIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU
U3YYEHHbIX  TEXHUYECKHX  YCTPOMCTB,  HM3MEPUTEIbHBIX  NpUOOPOB U
TEXHOJIOTMYECKUX MPOILIECCOB IIPU PEIICHUN YUEOHO-IIPAKTUYECKUX 3a/1a4;

IPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW >XKM3HU ISl OOECTieUeHUs
Oe3omacHOCTH TpU OOpalleHuu ¢ NpuOopaMu M TEXHUYECKUMHU YCTPOWCTBAaMH,
COXPAaHEHHUS 370pOBbSl U COOJIIONEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpY’Karolen Cpee;

OCYLIECTBJIATh MOUCK MH(pOpMaLu puznueckoro coaepxanus B IHTepHere,
CaMOCTOSITENIbHO (POPMYITUPYS IOUCKOBBIH 3aIIPOC, HA OCHOBE UMEIOLTNXCS 3HAHUN
U CPaBHEHUS JIOTOJHHUTEIBHBIX HMCTOYHUKOB BBLIEIATH MH(GOpPMaLMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpMaHUs, CIPABOUYHbIE MaTEpHabl, PECYPChl CETU
WNHrepHeT, BiaaeTb NpUEMAMHM KOHCIEKTHPOBAaHUSA TEKCTa, NPeoOpa3zoBaHUs
uH(pOpMaIu U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE ITMCBMEHHBIE M KpaTKHE YCTHBIE COOOIICHMUS,
00001112ast nHGOpMALUIO U3 HECKOIBKUX UCTOYHUKOB (PU3UUECKOTO COAEpKaHU, B
TOM  4uci€  MyOJIMYHO  MPEACTaBIATh  pPE3yJbTaTbl  MPOEKTHOHM WU
UCCJIEI0BATEIBCKON NEATEIBHOCTH, IIPXU 3TOM IPAMOTHO MCIOJIb30BaTh U3y4YECHHBIN
NOHATUHHBIN anmapaT Kypca (pU3MKHu, COIPOBOXKAATH BHICTYINIEHUE IIPE3EHTALIUEH;

IPU BBITIOJIHEHUH Yy4€OHBIX MPOEKTOB M MCCIIEJOBAaHUN (PU3MUYECKUX MPOLECCOB
pacnpenensath OOS3aHHOCTHM B TpYIINE B COOTBETCTBUM C IOCTaBICHHBIMU
3a/layaMu, CJIEAMTHh 3a BBINOJIHEHUEM IUIaHa ACHCTBUU U KOPPEKTUPOBATH €rO,
a/IeKBaTHO OLICHWBATh COOCTBEHHBIN BKJIAJ B ACSITEILHOCTD IPYMIIbl, BHICTPAUBATh
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KOMMYHUKATUBHOE  B3aWMOJICHCTBHE, TPOSABISISI TOTOBHOCTh  pa3peliaTh
KOH(JIMKTHI.

K konmy o0yuenus ¢ 9 knacce npeiMeTHbIE pe3ybTaThl Ha yIiyOJI€HHOM YPOBHE
JOJKHBI OTpakaTh COPMUPOBAHHOCTD Y O0YUaAIOLIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBUYKEHUSI, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTHU, MEXAHUYECKUE BOJIHBI,
3BYK, HMH(pa3ByK H YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTICHOBCKOE
U3y4YeHHe, IIKajla AJIEKTPOMArHUTHBIX BOJIH, HCTOUYHUKU CBETa, OJIM30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbl MCIyCKaHUsl U MOIJIOLIEHUs, aib(da-, Oera- U ramma-
U3ITyYEHHUsI, U30TOIbI, siICpHAas U TEPMOSJEPHAsl PHEPreTUKa) U CUMBOJUYECKUN
A3BbIK (PU3UKU NIPU PELICHUU YUYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iauyarh  sBJICHHA (PaBHOMEPHOE M  HEPaBHOMEPHOE
IOPSIMOJINHEWHOE JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CcBOOOZIHOE TaJeHUE TeJl, JBMKEHUE II0 OKPYKHOCTH, B3aUMOJEHUCTBUE Tell,
paBHOBECHE MaTepUAIbHOW TOYKH, PpEAKTHUBHOE JBH)KEHHUE, HEBECOMOCTb,
Koyne0aTeNlbHOE  JIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYXKICHHBIC
KoJie0aHus), PE30HAHC, BOJIHOBOE JBMKEHHE (PACIpOCTpaHEHHE U OTpPakKeHUE
3ByKa, UHTep(depeHIMst U Iudpakius BOJH), NPSIMOJIMHENHOE PacIpOCTpaHEHUE,
OTpaXEHHE M IIPEIIOMIICHHE CBETAa, IIOJHOE BHYTPEHHEE OTPAXKEHUE CBETa,
pasioxeHue Oeloro cBeTa B CIHEKTP U CIO0XEHHE CHEKTPAJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOro  CHEKTpa
U3JIy4YEHHs) 1O OINHCAHHUI0 HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKAIOLEM
Mupe (B TOM uucie (U3MYECKUE SIBIIEHHWA B NPHUPOJAE: NHPUIUBBI U OTJIUBBI,
nBrkeHue 1aHeT CoOJHEYHOW CHCTEMBI, pPEAaKTHBHOE JIBMDKEHHE KMBBIX
OpraHU3MOB, BOCIPHUSTHE 3BYKOB JXMBOTHBIMM, 3€MIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 7X0, [[BETa TeJl, ONTUYECKUE SIBICHUS B IPUPOJIE, OMOJIOTHYECKOE
JNENUCTBUE BUIAUMOTrO, VYIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO U3IYyYEHHH,
€CTECTBEHHBIM pagMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4H, paAHOAKTHBHOE
U3JIy4EHHE NPUPOJHBIX MHUHEPAIOB JEUCTBUE PAJMOAKTHBHBIX H3JIyYEHUI Ha
OpraHM3M YeJOBEKa), MpU 3TOM NEPEBOAMUTH MPAKTHUUECKYIO 3ajady B YUYEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX SBICHUM;

ONKCHIBATh M3YyYEHHBIE CBOMCTBA T€N U (DPU3UYECKUE SIBJICHUSA, UCIIONb3YS
¢usnyeckue BENWYMHBI (CPelHAs W MIHOBEHHass CKOpPOCTh Tella MpHU
HEPAaBHOMEPHOM JIB)KEHHMH, YCKOpPEHHE, INEepEMELICHUE IPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JBMKEHHM, YIJIOBas  CKOpPOCTb,  LIEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CUJIa TPEHMSI, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOHOTO
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NaJieHus, BEC TeJla, LEHTP TSKECTU TBEPAOrO TENA, UMITYJIbC TEJA, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHUYECKasi paboTa U MOLIHOCTh, IOTEHLIMAIbHAS DHEPT U Tea,
HOJIHATOIO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS SHEPTUS CKATOU MPY>KUHBI,
KMHETHYECKasi JHEprusi, INOJIHasg MEXaHW4YecKas HSHeprusi, NEepHoJ M YacToTa
KoJie0aHuil, MeproJ] MaTEMaTUYECKOr0 U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeb IPEIOMIICHUS
Cpelibl), IPU ONKUCAHUU MTPABUIILHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €UHULBI PU3NYECKUX BETMYMH, HAXOAUTH (POPMYJIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEITUYMHY C APYTUMU BEIHMUYMHAMHU, CTPOUTH
rpadUK U3yYEHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA T€J, PU3NUECKHUE SBJICHUS U IPOLIECCHI, UCIIOJIb3YS
3aKOH COXpAHEHUsl DSHEPrHM, 3aKOH BCEMUPHOrO TATOTEHHUS, MPUHLUII
CYNEPIIO3HULIMH CUJI, TPUHIUI OTHOCUTENBbHOCTH [ anmuies, 3akoHbl HproTOHA, 3aKOH
COXpaHEHUsl MMILYJIbCa, TEOPEMY O KHMHETUYECKOM SHEpPIruH, 3akoH ['yka, 3aKOH
bepHysun, 3aKOHBI OTPa)KEHUSI M MPETOMIIEHUSI CBETa, (OpMYJy TOHKOW JIMH3BI,
IUIAHETApHYI0 MOJENIb aTOMa, HYKJIOHHYI0 MOJIENb AaTOMHOIO s/ipa, 3aKOHBI
COXpaHEHUs 3apsAJ0BOTO U MAcCCOBOIO YHUCEN MPH SIAEPHBIX PEaKUHUsiX, MPU 3TOM
pas3nuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MATEMaTU4YECKOE BBIPAXKECHHUE;

CTPOUTH (PU3NYECKHE MOJENIU pealbHbIX OOBEKTOB, MPOILIECCOB U SIBJICHHIA,
BBIICTIATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUH, NPUMEHATh (PU3NYECKHE MOJAENU I OObSICHEHUs
(U3HYECKUX MPOLIECCOB U pEUIeHUS yYEeOHBIX 3a]1ay;

OOBSCHATH (PUNYECKUE SIBJICHUS, MTPOLIECCHl U CBOMCTBA TEJd, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMii IpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyIoUIMe YHMCICHHOTO OLIEHUBaHUs
XapaKTEPHbIX 3HAUYCHUW (PU3MYECKUX BEJMYUH, IPU 3TOM BBHIOMPATH aJI€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATH NPUUYUHHO-CIIEICTBEHHBIE CBS3U U BBICTPAaUBATh
JIOTUYECKYIO0 LENOYKY PACCYX ACHUH K3 2—3 IIaroB C ONOpPOl Ha HM3y4YECHHbIE
CBOMCTBa (PU3MUECKUX SABICHUM, (PU3HUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIN;

YBEPEHHO pelaTh pacyETHBIE 3aJa4l 110 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aIeKBaTHYIO (PU3NYECKYIO MOJIENb, C UCIIOIb30BAaHUEM 3aKOHOB U (POpMY!I,
CBA3BIBAIOIIMX (DU3UYECKHME BEJIMYMHBI, 3alKMCBIBATH KPAaTKOE YCJIOBUE U
pa3BEPHYTOE pEIICHUE 3aa4H, BBISBIIATH HEIOCTAIOIINE HIIM U30BITOUHBIE JaHHBIE,
00OCHOBBIBaTh BBIOOpP METOAA peUIeHMs 3a7ayud, HUCIOJIb30BaTh CIPABOYHBIC
JaHHBIEC, TPUMEHATH METO/IbI aHAJM3a PA3MEPHOCTEM, UCIIOJIb30BaTh rpaduyecKkue
METO/Ibl PELIEHUs 3a]1a4, IPOBOJAUTh MATEMATHYECKHUE MPE0OPa30BAHUS U PACUETHI,
OLICHHMBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYCHHsS] (PU3NYECKON BEIUYUHBI U
OIpeENATh Pa3MEPHOCTh (PU3NYECKOM BEIMUYMHBI, MOJIYYECHHOW MpHU pEIICHUU
3a/1a4u;

31



pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOXKHO PEUIUTh IPU OMOIIH (PU3UYECKUX
METOJIOB, M TMpeJylaraTb OPUEHTUPOBOUYHBIA CMOCOO pelieHus, B ONUCAHUU
UCCJIEIOBAHUSI  paclo3HaBAaTh  IPOBEPSIEMOE  MPEANOJOKEeHHe  (TUIOoTE3Y),
OLICHMBATh MPABUIBLHOCTD MOPSAKA IPOBEICHUS UCCIIEA0BAaHNS, HHTEPIPETUPOBATH
MOJIYYCHHBINA PE3YNIbTAT;

MIPOBOJIUTH OMBITHI M0 HAOMIOACHUIO (DU3UUECKUX SIBJICHUHN WIH (PU3NIECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMSI YHEPTUH,
3aKOHA COXpaHEHUs WMITyJbCca, JACHCTBUE 3aKOHA bepHYJIIM M BO3HUKHOBEHHE
NOIBEMHONM CHJIBI KpbUIa, 3aBUCHMOCTh IMEpHOJa KOJEOAHUN MPYKHUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI K HE3aBUCUMOCTh OT AMIUIATY b
MaJbIX KOJeOaHUH, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, Pa3NIOKEHHE OeI0To
CBETa B CIEKTP, U3YyUYEHUE CBOWCTB M300pa’KE€HHUS B IJIOCKOM 3€pKalie U CBOMCTB
n3o0paxeHus TMpeaMera B coOuparonieil JMH3e, HAOMIOJACHUE CIUIOLIHBIX U
JMHEHYIATHIX CIIEKTPOB U3ITy4eHus): dbopmynupoBath IpOBEpPAEMOE
npeanoyio)keHue  (TUIoTesy) O  BO3MOXHBIX — pe3ysibTaTaX  HaONIOJCHUH,
CaMOCTOATENIbHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OTIHCHIBAThH XOJI OTBITA ¥ (POPMYITHUPOBATH BHIBOJIBL;

OPOBOAUTH TPU HEOOXOAMMOCTH CEPHUI0 MPAMBIX H3MEPEHHH, Ompeaemnsis
CpeHee 3HaUYeHUE U3MEPSAEMOM BETMUMHBI M OPEIENisis HOTPEUIHOCT Pe3yIbTaTOB
PSIMBIX U3MEPEHHI, 000CHOBBIBATH BHIOOP crioco0a u3MepeHus: (M3MEPUTETHLHOTO
npuodopa);

IPOBOJINTH KOCBEHHBIEC U3MEPEHUsT PU3NIECKUX BEIMUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tella NpPU PaBHOYCKOPEHHOM JBH)XCHHH, YCKOPEHHE CBOOOJHOTO
najieHus, )KECTKOCTh MPYKUHBI, KOO PHUITMEHT TPEHUS CKOJIBKEHUSI, MEXaHUIEeCKas
paboTa M MOIIHOCTh, YacTOTa W TMEPUOJ KOoJIeOaHUHW MaTeMaTUYecKoro M
OPY>KUHHOTO MAasITHUKOB, (POKYCHOE pacCTOsSTHUE COOMparole JIHH3bI U €€
ONTHUYECKasi CHWJIa, PAJUOAKTUBHBIA (DOH) C HCIONB30BAHUEM aHAIOTOBBIX U
u(POBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HM3MEPEHUS, TUIAHUPOBATH
U3MEPEHMsI, CaMOCTOSITENIbBHO  COOMpaTh  HKCIEPUMEHTAJIbHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHWE BEIMYMHBI M AHAIU3UPOBATh IOJTYYEHHBIE PE3YJbTAThl,
OIICHMBAS MTOTPEIIHOCTH PE3yIhTaTOB KOCBEHHBIX H3MEPECHUI;

POBOANUTH IKCIEPUMEHTATIbHBIC MCCIEAOBAHNUS 3aBUCHUMOCTEH (PU3UUIECKIX
BEJIMYUH (3aBUCUMOCTh IIyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JIBHXKEHUU 0e€3
HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTH CHJIbl TPEHUS CKOJBXKEHHS OT CHIIbI
HOPMAJILHOTO JaBJICHMS, MepuoAa KojieOaHUM MaTEeMaTHYECKOTO MasTHUKA OT
JUIMHBl HUTH, OIPEJECICHUE YCKOPEHHUs CBOOOJHOIO MaJEHUsl, HUCCIEIO0BAHUE
M3MEHEHUS! BEJIMYMHBI M HAIPaBJICHUA WHAYKIHOHHOTO TOKa, 3aBUCHUMOCTH yIJia
OTpa)XE€HUs CBETA OT yIJla MaJieHus, yIia MPEJIOMIICHUS OT yrJa MajieHrs CBETOBOTO
Jy4a, UCCIIEIOBAHNE TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIHI 10 TOPMO3ZHOMY MYTH
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(mo dororpadusm)): COBMECTHO ¢ yuuTesneM (popMyIUpoBaTh 3a/layy U TUIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEILHO IUJIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIIBHO
coOuparh  AKCIEPUMEHTAJIBHYIO  YCTAaHOBKY, MPEJCTaBISATh  IOJYYEHHbIC
3aBUCUMOCTH (DU3UYECKUX BEJIUYUH B BHUJE TaOMUIl U TpaduKoOB, OLIEHUBATH
MOTPENTHOCTH, JACNIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

coOmo/laTh MpaBwiia 0e30macHOro Tpyaa Ipu padbore ¢ JabopaTOpHBIM
000py1I0BaHUEM,;

XapaKTePU30BaTh MPUHITUIIEI ICUCTBUS U3YUCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB U TEXHOJIOTUYECKUX MTPOIIECCOB C OMOPO HA UX OMUCAHUS (B TOM YHUCIIE:
CIIUJIOMETP, NATUUKH MOJIOKEHHUSI, PACCTOSHUS U YCKOPEHMUSI, PAKETa, 3XOJIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOI, TEJIECKOIN, ONTUYECKHE CBETOBOJMI,
CIIEKTPOCKOT, JTO3UMETpP, Kamepa BHIIbCOHA), UCIONB3Yys 3HAHUS O CBOMCTBAX
(¢u3nuecKuX SABJICHUA W  HEOOXOIMMblE  (PU3HYECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMBl M CXEMATHUYHBIE PUCYHKH W3YyYCHHBIX TEXHUYECKHUX
YCTPONCTB, H3MEPUTENIBHBIX TMPUOOPOB M TEXHOJOTUYECKHX TMPOIECCOB MpHU
pelIeHN Yy4eOHO-IIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI ISl MOCTPOCHUS
n300paXeHU B TNIOCKOM 3€pKajie U COOUparoIIe JINH3E;

MPUBOIUTH MIPUMEPHI (HAXOAUTH HHPOPMAIHIO O TTPUMEPAX) MPAKTHIESCKOTO
WCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOW JKU3HU ISl 00ECIIeUeHUs
0e30MacHOCTU TPU OOpallleHUHd C MpUOOpaMH U TEXHUUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHSI 3JIOPOBbS W COOJIIOJACHUS HOPM DSKOJIOTHYECKOTO TOBEACHUS B
OKpYXarolen cpee;

OCYIIECTBIISATh MOUCK MH(pOopMaIuu ¢uzndeckoro coaepxanus B HTepHeTe,
CaMOCTOSATENbHO (POPMYJIHUPYs MOUCKOBBIN 3aMpoC, HAXOAUTH MyTH OMpPEIeIeHUs
JIOCTOBEPHOCTH TOJYyYEHHONM HHGOPMAIIMM HA OCHOBE HUMEIOIIMXCS 3HAHUW U
JIOTIOJIHUTEJIbHBIX HCTOYHUKOB,;

UCIIOIB30BaTh TPHU BBINIOTHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NYECKOTO COAEpKaHUsS, CIPABOYHBIE MAaTEPHANBI, PECYPChl CETU
WNurtepHer, Biagerb npuéMamMu KOHCIEKTHUPOBAHUSA TEKCTa, NPeoOpa3zoBaHUs
uH(GOpMaIMU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(OPMAITUN U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOTO COACPKAHUS, MyOTMIHO
MIPEICTABIIATh PE3YIbTAaThl MPOSKTHON MJIN UCCIIEI0BATEILCKON NEATEILHOCTH MPU
9TOM TPaMOTHO HCIIOJIb30BaTh HW3YUYEHHBIM TMOHATUMHBINA amnmapar H3y4aeMoro
paziena (U3MKM U COMPOBOXKIATH BBICTYIUICHHE TPE3CHTAMEH ¢ y4ETOM
0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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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 1 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-
00001maronINii MOTyTh

6
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Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

23

36



8 KVIACC

Kogun4yecTBO YacoB D1eKTPOHHbIE
Ne HaumMmeHoBaHue pa3iesioB udposBbie
pas Konrpoiabusie | IIpakTnyeckue (p )
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3pnen 1. TenioBble iBJIeHHUSA
CTpoeHHe U CBOKMCTBA
1.1 P 6 1
BelllecTBa
1.2 TenoBeie mpoLeccsl 33 1 6.5
Hroro no paszneny 39
Pazjen 2. DiekTpuyeckue U MArHUTHbBIE SIBJI€HUS
DIIEKTPUUYECKUE 3aPsbl.
2.1 3apspKeHHbIE Tena U UX 9 1
B3aUMOJICUCTBUS
ITocTossHHBIH
2.2 . 31 2 10
AICKTPUICCKUIN TOK
2.3 MarxnuTtHble ABIICHUS 11 2 4
DNeKTpOMaruuTHas
24 P 7 | 1
WHIYKITAS
Hroro no pazngeny 58
Pa3nea 3. IloBTopuTe1bHO-00001IaK0 1M MOYJIb
IToBTOpUTEILHO-
3.1 PUTEIB! 5 |
0000IIarOIINI MOTYJTh
Hroro no pazgeny 5




OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

102

22.5

38



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 30 2 4
M CIHOCOOBI €TI0 OIMHCAHUS
1.2 B3anmonelicTBue Ten 18 1
1.3 3aKOHBI COXpaHEHUS 15 1
Hroro no pazneny 63
Pa3znea 2. MexaHH4YecKHe KOJI€0AHUA H BOJTHBI
2.1 Mexannueckue KojieOaHus 8 3.5
MexaHU4YeCKHUE BOJIHEL.
2.2 10 1 3
3ByK
Hroro no pazneny 18
Pa3nes 3. DjieKTPOMArHUTHOE T0JI€ ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6
' 3JICKTPOMArHUTHBIE BOJTHBI
Uroro no pazneny 6
Pa3pen 4. CBeToBbIE IBJICHUSA
3aK0HBI pacIPOCTPAHEHUS
4.1 pactpoctp 8 2
cBeTa
4.2 JIMH3BI 1 OIITHYECKHE 6 1 1
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prOOpbI

Paznoxxenune 6emoro ceera

4.3 2
B CIIEKTP
Hroro no pazneny 16
Pa3nen 5. KBanTOBBIC SIBJICHUA
Hcnyckanue u
5.1 MOTJIOIIEHUE CBETA 4
aTOMOM
5.2 CrtpoeHune aTOMHOTO sijipa
53 SnepHble peakuuu 7
Hroro no pazneny 16

Pasnen 6. IloBTopuTe1bHO-000011aI0IIHIT MOYJT

6.1

MexaHu4eckue siBICHUS
(moBTOPUTETHHO-
00000 MOTYJIb)

6.2

TeroBble sABIEHUSA
(moBTOPUTEIBHO-
00001a0II1i MOYIIb)

6.3

DNeKTPOMAarHUTHBIC
SABJICHHUA (HOBTOpI/ITeHBHO-
00000 MOJTYJIB)

6.4

CBeTOBBIC SIBICHUS
(TOBTOPUTEIBHO-
0000110 MOJTYJIB)

6.5

[ToBTOpUTENBHO-
0000IIarOIINI MOTYJTh
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Hroro no pazneny

17

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

25.5

41



INIOYPOYHOE INIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos D1eKTPOHHbIE
N Tema ypoka Kourpoasnsie | IlpakTnyeckue uHGponnyie
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl

| ®dusnka — HayKa 0 IPUPOJIE. | bubnuorexa [HOK
SIBrienust pupoabl https://m.edsoo.ru/ff09f72a

bub6nuoreka [JOK

2 Dusirieckue SBICHIS ! https://m.edsoo.ru/ff09f72a
DU3NYECKUE BETUYMHBI.

3 Pa3mepHocTh. @usnyeckue | bubmmoreka [IOK
npubopsl. [lorpemnoctu npu https://m.edsoo.ru/ff09f72a
MPSAMBIX U3MEPEHUAX
Ypoxk-uccienoBanue

4 "N3MepeHune TUHEHHBIX 1 1 bub6nuorexa [IOK
pa3MepPOB TEN U MPOMEKYTKOB https://m.edsoo.ru/ff09f72a
BpeMeHn"

JlaGoparopHas paboTa

5 "U3mepenne oobEéMa 1 1 POII
YKUJKOCTHU U TBEpAOro Tena'

JlaGopaTopHas pabota

6 "OnpeneneHue pasmMepoB 1 1 POII
Maneix Ten. Meron psioB”

MeTo/1bl Hay4HOTO TIO3HAHMSI.
7 Onucanue pu3znyecKux 1 bubmorexa HOK
. https://m.edsoo.ru/ff09f72a
SBJICHUM C IOMOIIbIO

42
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MoJelen

Ypoxk-uccienoBanue
"IIpoBepka rMIoTE3bI:
JIaJIbHOCTH IMOJIETA [IapHUKa,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OoJIbIIIe, YeM OOJIbIIe
BbICOTA ITycKa"

POII

Crpoenue BemiectBa. OMbITHI,
JIOKa3bIBAIOIINE AUCKPETHOE
CTPOCHHE BEIIECTBA

bu6nuoreka [JOK
https://m.edsoo.ru/ff09f72a

10

JlaGoparopHas paboTa
"Ouenka guamerpa atoma
METOJOM PSJIOB (C
UCTIOJIb30BaHUEM
¢dororpadmii)"

POII

11

Ypoxk-uccienoBanue
"HabumtoieHue TerioBoro
pacuupenusi ra3oB. OnbITHI
1o OOHAPYKEHUIO IeUCTBUS
CHJI MOJIEKYJISIPHOTO
NpUTSKEHU"

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

12

JIBU>KeHUE YacTull BEIIECTRA.
Huddyzus. bpoyHosckoe
JIBUKEHUE

POII

13

Ypok-uccienoBaHue
"HaOnronenne u o0bsICHEHUE
OpOYHOBCKOT'O JABM)KCHUS U

maddysun"

POII

43


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

14

B3anMonelicTBue yacTuil
BEIIIECTBA: MPUTSHKEHUE U
OTTAJIKUBaHUE

POII

15

ArperatHble COCTOSIHUS
BeriecTBa. OCOOCHHOCTH
arperaTHbIX COCTOSTHUIN BOJIBI

POII

16

MexaHnudeckoe ABUKECHUE.
I1yTs, Tpaekropus,
IIEPEMELICHHUE

POII

17

PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKEHUE.
CkopocTb

POII

18

Haxoxnenune ckopocTu, myTH
U BPEMEHHU IIPU PAaBHOMEPHOM
NPSIMOJIMHEMHOM JIBH>KEHUU

POII

19

JlabopaTtopHnas pabota
"OnpeneneHue CKopocTH
PaBHOMEPHOTO JBHKEHUS"

bubmnoreka [JOK
https://m.edsoo.ru/ff09f72a

20

I'paduku npssMOIHMHEHHOTO
PaBHOMEPHOTO JBM)KECHUS

POII

21

Pemenue 3aiau mo teme
"Pacuer cpenneit ckopoctu"

POLI

22

JlabGopaTtopHnas pabota
"Onpenenenne cpeaHen
CKOPOCTH CKOJIb)KEHHUS OpycKa
WIH IIapyKa M0 HAKIIOHHOU
miockocTu"

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

23

OTHOCHUTENHHOCTh JABHUXXCHUA.

POII
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CrnosxeHue ckopocTel mpu
HapauIeIbHOM JBHKCHUH

[Tonyuenue u ananus
rpaduKOB 3aBUCUMOCTH TYTH

24 POIII
Y CKOPOCTH JIBHXKCHHS OT
BPEMEHH
Konrtponbhas padoraNel mo
TeMe MexaHnueckoe
nBIKeHue Pemenue
25 POl
rpadMYecKux 3a/1a4 Mo TeMe
"Mexanuka. PaBHOMepHOE
NPAMOJIMHEHOE ABUKEHUE"
SIBneHue uHepuu. 3aKoH
26 P POIII
1205570010503
BsaumoneiicTBue Ten Kak
NpUYUHA U3MEHEHUS
27 ckopocTH. Macca Tena Kak bubmmorexa [TOK
P ) https://m.edsoo.ru/ff09f72a
Mepa UHEPTHOCTH TeJia IpH
MOCTYTATEIbHOM JBUKEHUHU
Ypok-uccienoBaHue
28 "CpaBHeHuE mMacc 1o POII
B3aUMOJICUCTBUIO TEN"
29 [InoTHOCTH BewecTBa PolI
JlaGoparopHas paboTa
" bubnmnoreka [JOK
30 Ornpenenenne mI0THOCTH
.. " https://m.edsoo.ru/ff09f72a
TBEPIOTO TeIa
Pewenue 3anau o reme
31 pPolI

"Macca tena. [ImoTHOCTE
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BerecTna"

CMecH 4 CIUIaBEL.

32 IToBepxHOCTHAs U TMHENHAs POII
IUIOTHOCTh
[ToaroToBka Kk KOHTPOJIBLHOM
pabore no Teme "dPuznka —
HayKa 0 IPUPOE.
33 Hey BOHa‘-II;.JII;HHe CBEICHUS bubnnorexa [IOK
p https://m.edsoo.ru/ff09f72a
00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHUHU BEIIECTBA.
Mexanuka"
KonrtponbHas padboraNe2 no
TeMe "®u3nka — HayKa o
npupoje. IlepponagannLHbIe
34 prp P POIII
cBeJleHHsT 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHH
BemecTBa. Mexanuka"
Cuna. SIBieHue TATOTEHHUS.
35 POII
Cuna TsoKecTH
N3obpaxenue cun. Pemenue
36 3aga4 no reMe "OnpeneneHue bubmorexa ITOK
" p https://m.edsoo.ru/ff09f72a
CUJIBI TSKECTH
37 Cuna ynpyroctu. 3akoH ['yka POII
Bec tema. U3mepenue cul.
38 P POII
Junamomerp
Ypok-uccienoBanue
39 "HaOnronenne n3MeHeHNs POII

CKOPOCTH TIpU
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B3auMoOIerucTBUM Teir"

Pemenune 3amad mo tTeme

40 "Cuna ynpyroctu. Bec Tena" Pl
JlaGopaTopHnas pabota
"OnbITHI, JEMOHCTPUPYIOIIIHE

41 3aBUCUMOCTD PaCTSKEHUS 5;16::1;1?:;;52};@9 772
(meopmanun) mpy>KUHBI OT :
MIPUJIOKEHHOM CUJIBI"

42 Cuna tpeHus POII

43 Cl10)KeHHe CHII. bubmuoreka [JOK
PaBHOelicTBYIOIIAA crita https://m.edsoo.ru/ff09f72a
Pemenue 3anay mo Teme

44 "ClioKeHue CHul. POl
PaBnoxeiicTBytomas cuia”
Pemenue 3agay mo reme

45 "Bzaumonenctue tei1. CHibl POIII
B MeXaHuke"
Pemenue 3agau no reme
"Cwiia Tpenus". Ypok-

46 HCCIEIOBAHNE IO TEME bu6mmorexa [IOK
"HccneqoBanue 3aBUCUMOCTH https://m.edsoo.ru/ff09f72a
CHWJIBI TPEHUS OT TUIOMIAIN
COMPUKOCHOBEHUS"
JlaGopaTtopHnas pabota
"OnbITHI, JEMOHCTPUPYIOIIHE

47 3aBUCUMOCTb CHUJIbI TPEHUS POII

CKOJIBXXCHHA OT CHJIIbI
JAAaBJICHUS U XapaKTepa
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COTIPUKACAIOLINXCSA
MoBepXHOCTEH"

Pemenue 3agay mo reme

48 "B3aumonetictBue tea. CHIbI POII
B MeXaHuke"
Kourponsaas padoraNe3 1o
49 b pan ) PRI
teMe "B3aumonelicTBue Ten
50 JlaBiieHne TBEPBIX Tl POIII
YPOK-3KCIIEPUMEHT
51 "CrocoOBblI ompeneseHus Bubmorexa ITOK
el " https://m.edsoo.ru/ff09f72a
JABJICHUSI TBEPJOTO TeJla
Ypok-uccienoBanue
52 "3aBUCHUMOCTD JTaBJICHHUS ra3a Eubmiorexa IOK
A " https://m.edsoo.ru/ff09f72a
OT TeMIIepaTypbl
aBJICHUE XUOKOCTEN U
53 | A A PRI
razoB. 3akoH [lackais
54 [IHeBMaTH4eCKHE yCTPOKCTBA POII
3aBUCUMOCTH J1aBJIICHUS
55 A PRI
KHUJKOCTHU OT TITyOUHBI
56 I'mapocratnyeckuil napagokc PO
57 VYpok-npoekt "U3yueHue bubnmnorexa [JOK
COOOIIAIIUXCS COCYTOB" https://m.edsoo.ru/ff09f72a
Ypok-koHpepeHus
58 "I'mapaBnuueckue POIII
MEXaHU3MBI"
Hcnonb3oBanne BLICOKUX
59 POII

,Z[aBJ'IeHI/Iﬁ B COBPEMCHHBIX

48


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

TEXHOJOI'UAX

60

AIMUHUCTpATUBHAS
KOHTpoJbHast pabota Ne4
Pemenue 3agau no reme
" JlaBJICHHE KUIKOCTH"

POII

61

ATtmocdepa 3emnu u
MPUYUHBI €€ CYIIIECTBOBAHUS

POII

62

Ypok-uccienoBanue
"[IposiBneHue nencTBus
aTMoc(epHOTro JTaBJICHHS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

63

N3mepenue armochepHoro
nasienus. OneiT Toppuuesmin

POII

64

3aBUCUMOCTh aTMOC(epHOTo
JIaBJICHUS OT BBICOTHI HaJl
ypoBHeM Mopsi. [Ipubops! 1uis
U3MepeHust aTMoc(hepHoro
JTaBJICHUS

POII

65

bapomerp-anepous.
ATMmoc¢epHoe TaBieHue Ha
Pa3IMYHBIX BBICOTAX

POII

66

BritankuBaromasg cuia. 3akoH
Apxumena

POLI

67

Pemenue 3agad mo reme
"3akon Apxumena"

POII

68

Ypoxk-uccienoBanue
"IKCIepUMEHTaIbHOE
oOHapyKeHHUE ICUCTBUS
KUAKOCTHU U ra3a Ha

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a
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MOTPY>KEHHOE B HUX TeJO"

69

JlaGoparopHas paboTa
"Onpenenenue
BBITATKHUBAIOIIECH CHJIIBI,
JIEUCTBYIOLLEH HA TEIIO,
MOTPYKEHHOE B )KUJIKOCTB"

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

70

[InaBanue Ten

POII

71

JlabopaTtopHnas pabota
"HccneqoBanue 3aBUCUMOCTH
Beca Tella B BoJ€E OT 00beMa
MOTPYXEHHOU B )KHJIKOCTh
yacTH Teja"

bubmmorexa [IOK
https://m.edsoo.ru/ff09f72a

72

BosznyxomnaBanue. [naBanue
CyJIOB

POII

73

Pemrenue 3agad mo reme
"3akon Apxumena. Y ciaoBus
raBanusa teu"

POII

74

Pemienue 3aau mo teme
"JlelicTBHE KUJIKOCTH U Ta3a
Ha MOrPy>KEHHOE B HUX TeJIO"

POII

75

Ypok-npoeKT
"KoHcTpynpoBanue
apeoMeTpa WIH JOJKU U
oIpezesieHue
rpy30M0abEMHOCTH"

POII

76

[ToaroToBka Kk KOHTPOJILHOM
pabote o Teme "JlaBnenue
TBEPJBIX TEN, )KUJKOCTEN U

POII
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rasos"

KonrtpomnbHas paboraNe5 mo

bu6nuoreka [IOK

77 ;ep?;i;i[f;;;H:aengprHX e https://m.edsoo.ru/ff09f72a
78 Mexanunyeckas pabora POII
79 Mo1HoCTb POl
Pemenue 3agau Ha
80 orpeieneHue paboTsl U POII
MOIITHOCTH
21 PaGota cuinbl TSKECTH M CUITBI POII
TpEeHUS
VYpok-uccnenosanue "Pacuér
82 MOIIHOCTH, Pa3BUBAEMOM MPHU PO
NoabEME 10 JIeCTHHIIE"
83 [IpocTbie MeXaHU3MBI POII
%4 MowmenT cuibl. [IpaBuio POIII
MOMEHTOB
JlabopaTtopHnas pabota
85 "N3y4yeHue mpaBuiia pslyara bu6mmoreka [IOK
JUISI IOABYKHOTO U https://m.edsoo.ru/ff09f72a
HEMOJIBUKHOTO 0JI0KOB"
86 "3os0TO€E NMpaBUIIO" MEXaHUKU POII
Penrenue 3amau mo reme
%7 "3omoToe HE)aBI/IJ'IO MEXaHUKH" POII
/ Beepoccuiickas
MpoBepoyHas pabora
88 Pewenne 3anau mo reme PolI
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"PaboTa cuitbl TSKECTH U
CuJIBI TpeHus" /
Bceepoccuiickas npoepoyHas
pabora

89

YPOK-nIpOEKT
"IIpoexTupoBaHue
IIOJICIIACTOB C 3a/JaHHBIMH
napamerpamu’

PolI

90

VYpoxk-koHpepeHus
"IIpocThie MEXaHU3MBI B
OBITY, TEXHHUKE, JKUBBIX
opranusmax"

POII

91

Koadduument noneznoro
JEUCTBUSA MPOCTHIX
MEXaHU3MOB

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

92

JlaGoparopHas paboTa
"Onpenenenne KII1/]
MOJIBUKHOTO U
HETIOABIKHOTO OJIOKOB"

POII

93

MexaHudeckas SHEpPTHsl.
Kunetnueckas u
MOTEHIMAIbHAs SHEPTUs

POII

94

3aKOH COXpaHEHHUs
MEXaHUYECKOI dHEeprun

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

95

YPOK-3KCIIEPUMEHT
"DJKcnepuMeHTaIbHOE
ornpezesieHue U3MEHEHUS
KMHETUYECKON 1

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a
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MMOTEHIMATIbHON SHEPIUH PH
CKaThIBAHUU TeJIa 110
HAKJIOHHOM IIockocTH"

IToaroroBka Kk KOHTPOJIBLHON

96 pabore no Teme "Pabora u 1 PO
MOIITHOCTh. DHEeprus"
KonrtpomnbHas padboraNe8 mo

97 teme "PaboTa U MOIITHOCTE. 1 POII
Ouneprus"”

08 Pabota c Tekctamu 1o Teme 1 POII
"MexaHudeckoe IBrxeHue"

99 Pabora ¢ Tekctamu 1o Teme | bub6mmorexa [IOK
"CTtpoenue BemiecTna" https://m.edsoo.ru/ff09f72a

100 Pabota ¢ TekcTaMu 1o TemMe 1 bubmoreka [JOK
"Cubl B ipupoje" https://m.edsoo.ru/ff09f72a
[TpomexxyTouHas
KOHTpOJIbHas paboTa Bu6morexa LIOK

101 NehPadora c TeKCTa_{WH 1o ! https://m.edsoo.ru/ff09f72a
teme "JlaBieHue TBEPABIX TET,
SKUIKOCTEHN U ra3oB"
Pabota c Tekctamu 1o Teme

102 "Oneprus. [Ipocteie 1 POLI
MEXaHU3MBI"

OBIIEE KOJIMYECTBO YACOB 102 7

[10 ITPOTPAMME
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8 KVIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne Tema ypoka Konrpoabusie | IlpakTuyeckue unGponbie
n/n Bcero oOpa3oBaTejibHbIEC
padoThI padoThbI
pecypchl

OcCHOBHBbIE TIOJIOKEHUS

| MOJIEKYJIIPHO-KUHETUYECKON | POII
TEOPUU U UX OIBITHBIE
MIOATBEPKICHUS
JlnarHoctuueckass KOHTPOJIbHAs

2 pabota Nel Macca u pazmep aToMOB 1 1 PolI
U MOJIEKYI
Monenu TBEpAOro, KUAKOIO U

3 ra3000pa3HOro COCTOSHUMN 1 Poll
BELIECTBA
Ypok-koH(pepeHIHs

4 "Kpucramnmaeckue u amopdHbie 1 bubnuoreka [IOK
tena. ['paden. [lomyuenue https://m.edsoo.ru/ff09f72a
HCKYCCTBEHHBIX aiMa3oB"
CmaunBaHuE U KallWJUISIPHOCTb.

5 1 POl
[ToBepxHOCTHOE HaTsKEHUE
TermoBoe paclIMpeHne U CHKaTUe 1 PoII
TennoBoe nBuxeHue. Temneparypa 1 POIII
TemnepaTypHbI€ IKaIbI 1 POIII

9 BuyTpenHsst sHeprus u cnocoObl eé | POIII

HN3MCHCHUA
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10 Bunae! Terionepenaun POIII
VYpoxk-koHpepeHuus
1 "Hcnosib30BaHUE TEMIOBBIX bubmuoreka [JOK
CBOICTB BEILIECTB K MATEPHUAJIOB B https://m.edsoo.ru/ff09f72a
Lensix sHeprocoepexeHus"
12 KonunuecTBo TemnoTsl. Y aenbHas POII
TEIJIOEMKOCTh
VYpoxk-uccnenoanue "[IpoBepka
TUIIOTE3bI JIMHEHHON 3aBUCUMOCTH
13 JUTHHBI CTOJIOUKA KUIKOCTU B bubmmorexa LOK
. https://m.edsoo.ru/ff09f72a
TEPMOMETPUUYECKOI TpyOKe OT
TEMIEPATyphl"
YpaBHEHHE TEIIOBOTO OasiaHca.
14 TennooOMeH U TETI0BOE POII
paBHOBecue. 3akoH HproToHa—
Puxmana
JlabGopaTtopHnas pabota
15 "HccnenoBanue ABJICHUS bu6mmoreka [{OK
TeIJI000MeHa MPH CMEIIMBAHUHT https://m.edsoo.ru/ff09f72a
XOJIOJTHOM Y ropstueit BoabI"
Pemenue 3agau no reme
16 "Tenmoo0MeH U TEIIOBOE POl
paBHOBecue"
JlaboparopHas paboTa
"OnpeneneHne KOJIMIecTBa
17 TEIJIOTHI, IIOJyYEHHOI'0 BOJIOM NpH Bubmmorexa LIOK

TEr1000MeHe C HarpeThbIM
METAUTMYECKUM LIWIIHHAPOM"

https://m.edsoo.ru/ff09f72a
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[InaBneHue n oTBEpAEBaHUE

18 KPUCTAJUTMYECKUX BEIIECTB. POII
VY aenpHas TEMIOTa MJIaBICHUS
Pemenue 3agau no reme
19 "[InaBneHue U OTBEp/ICBAHKE PolI
KpHUCTAJUIMYECKUX Ten"
JlaGoparopHas paboTa
20 "Onpenenenue yaeiabHOU TEIIOTHI 1 Bubmzorexa LIOK
P y" https://m.edsoo.ru/ff09f72a
TJIaBJICHUS JIbAa
VYpok-uccienoanue "CpaBHeHHE
MPOLIECCOB IJIaBJIEHUS
21 KPUCTAJUIMYECKUX TEI U 1 bubmorexa HOK
P https://m.edsoo.ru/ff09f72a
pa3MsrueHus py HarpeBaHUU
amMopQHBIX Ten"
[TapoobpazoBanue 1 KOHIEHCAIIHSL.
22 boodp POIII
Hcnapenue
Kunienue. Y nenbHas temiora
napoo0dpa3zoBaHusi. 3aBUCUMOCTb
23 PoodP POIII
TEMIEPATypPbl KUTICHUS OT
aTMoc(hepHOro JaBiIeHUS
Pemenue 3agau no reme
24 " " PolI
[TapooGpazoBanue 1 KUTICHUE
Ypok-uccienoBanue "OO0bsICHEHHE
25 3aBUCUMOCTH TEMIIEPATYPHI 1 bubmorexa HOK
P " P https://m.edsoo.ru/ff09f72a
KUIICHUS OT JaBJICHUS
HaceIeHHbI 1 HEHACKIIIIEHHBIT
26 PolI
nap. Bnaxknocts Bo3ayxa
27 BnaxxnocTs Bo3ntyxa u eé 0.5 PolI
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m3mepenue. Jlaboparopnas pabora
"OnpeneneHne OTHOCUTEILHOM
BJI&JKHOCTH BO31TyXxa"

Pemenue 3amay mo reme

28 POIII
"BaxxHOCTB"
Pemenue 3aga4 v ananu3 cuTyamnuu,

29 CBSA3aHHBIX C SIBJICHUSAMU UCIIAPECHUS POIII
M KOHJECHCAIIUH
OHeprus ToIuBa. Y AeiIbHas

30 P POII
TEIJIOTa CTOPAHMS
ITpuHIMIBI PA0OTHI TEMIOBBIX

31 P 1P PO
JIBUTATEIeH
[1apoBas TypOuna. /IBurarein

32 posast Typoura. /| POIL
BHYTPEHHETO CrOpaHus

33 KIIJI TermoBoro aBurarens POII
Pemenne 3amau mo teme "KII

34 " A POIII
TEIIOBOI'O JBUTATENS
VYpok-koupepennus "TemnoBbie

35 IBUTATEN U 3alllATa OKPY KAIOILIEH bubmmorexa LOK

" Py https://m.edsoo.ru/ff09f72a

Cpelibl

36 TemnoBbIe TOTEPH B TETUIOCETAX PO
3aKOH COXpaHEHUs U IPEBPAILECHUS

37 SHEPIUU B MEXAaHUYECKUX U POIII
TEIJIOBBIX MPOLIeccax
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "TeIIoBEIe ABJIEHU.

38 POIII

N3meHeHune arperaTHbIX COCTOSIHUI
BerecTa"
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KonTponbnas padoraNe2 o teme

39 "TennoBsle ABneHMs. MI3MeHeHNe PolI
arperaTHbIX COCTOSIHUM BemecTna'

40 Dnekrpuzaius Ten. [[Ba pona bubnmnoreka [JOK
3apsAI0B https://m.edsoo.ru/ff09f72a
Ypok-uccnenopanue

A1 "UccnenoBanue crioco0oB bubmuoreka [JOK
pa3IMYHBIX BELIECTB https://m.edsoo.ru/ff09f72a
HAJIEKTPU30BbIBATHCA"

4 B3aumoneiicTBue 3apsKeHHBIX Tell. POII
3axoH Kynona
DIEKTPUYECKOE TOJIE.

Hanpsk€HHOCTD 371€KTpUYECKOTo

43 PolI
noJist. [Ipunuun cynepno3unuu
ANMEKTPUUICCKUX TTOJIeH
Hocurenu snekTpuyeckux 3apsios.

44 DneMeHTapHbIil 3apsia. CTpoeHue PolI
aToma

45 3aKOH COXpaHEHUs AIEKTPUUECKOTO POII
3apsa

46 [IpoBOAHMKY, TUANEKTPUKU U POII
HOJIYTIPOBOTHUKHU
VYpoxk-koH(pepeHus

47 "DneKkTpu3anus B MOBCETHEBHOM PolI
KH3HN"

Pemenue 3agau no reme "3akoH
48 COXPAHEHUS IIEKTPUUECKOTO PolI

3apsa”
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Dnektpuyeckuit Tok. UcTounukm

49 POII
ANEKTPUYECKOTO TOKa
Ypoxk-uccienoBanue
50 "NccnenoBaHue AeiiCTBUS bu6nmoreka [JOK
3IIEKTPAYECKOTO TTOJIS Ha https://m.edsoo.ru/ff09f72a
MIPOBOIHUKY U TUDJIEKTPUKH"
51 DNEeKTPUUECKUH TOK B METAJIaX POIII
5 DIIEKTPUUYECKHUIN TOK B JKHJIKOCTSIX U PO
razax
53 DneKkTpuyecKas 1ernb PolI
54 Cuna Toka. AMnepmerp POIII
55 DNEeKTpUUECKOE HANPSKEHHE. POII
Boaer™merp
JlaGopartophas pabota "C6opka u
56 HCTBITAHUE DIIEKTPUUECKON LENHU Etil(sg;l;f;;gr?};og 772
MOCTOSIHHOTO TOKa"
3aBUCHUMOCTh CHJIBI TOKA OT
57 HanpspkeHus. 3akoH Oma Juist POII
ydacTKa [enu
JlabopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH CUJIBI
58 TOKa, MPOTEKAIOIIETO Yepe3 POII
PE3UCTOP, OT HAMPSHKEHUS HA
PE3UCTOPE U COMPOTUBIICHUS
pe3uctopa"
59 DNEKTPUUECKOE COMTPOTUBIICHHE. POII
VY aenbHOE CONPOTUBIICHUE
60 JlabopaTtopHnas pabota bubnuorexa [JOK
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"OmnpeneneHue yaeapHOro
CONPOTHUBIICHUS TPOBOAHUKA"

https://m.edsoo.ru/ff09f72a

61

Pemenue 3agau no reme
"DNeKTpUUECcKOe COIIPOTUBIICHHE.
VY nensHOE compoTuBieHHE"

POIII

62

Perrenne 3agau mo reMme "3akoH
Oma"

POIII

63

HOCJ’I@JIOB&TCJ'II)HO@ " mapaJljICIbHOC
COCIMHCHUA IMTPOBOIHUKOB

POIII

64

JlaboparopHas padota "IIpoBepka
IIpaBUJIa CJIIOKEHUS HAIIPSIKECHUN
IIPH NOCJIEI0BATEIEHOM
COEJIMHEHHH JBYX PE3UCTOPOB"

POIII

65

Pemenue 3amau no reme
"TlocnenoBaTeabHOE U
napajieIbHOEe COSTUHEHUS
MIPOBOJAHUKOB"

POIII

66

JlaGopatopHas pabota "IIpoBepka
MIpaBUiIa I CHIIBI TOKA MIPH
napayieIbHOM COCIMHEHUHT
pe3uctopos"

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

67

Pemenue 3amau Ha MMPUMCHCHUC
3akoHa Oma AJIg Pa3InIHOT O
COCAMHCHUS IMPOBOIHUKOB

POIII

68

OJ1C u BHyTpeHHEE COTPOTUBIICHUE
HCTOYHHKA TOKA. 3axkoH OMa i1
MOJHOMU LIeHHU

POIII

69

Pemenne 3amau mo teme "DIC,

POIII
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BHYTPEHHEE COMPOTHUBIICHUE
HCTOYHHKA TOKA. 3akoH Oma it
IMOJIHOU 1enu"

JlaboparopHas paboTa

bu6nuoreka [JOK
70 "Onpenenenne J/1C €HHETO
npenenetine S/AC u piyTp HHHF https://m.edsoo.ru/ff09f72a
COTIPOTUBIICHUS UCTOYHHKA TOKA
KonTponbnas padota Ne3 IIpaBuna
71 P P P POIII
Kupxroga
7 JlaboparopHas padota "IIpoBepka bubnuorexa [JOK
npasui Kupxroga" https://m.edsoo0.ru/ff09f72a
VYpok-uccnenosanue "N3yuenue
73 BOJIbT-AaMIIEPHBIX XapaKTEPUCTUK bubmmorexa [IOK
B p p " p https://m.edsoo.ru/ff09f72a
HEJIMHEWHBIX AJIEMEHTOB
PaGora anex €CKOr'0 TOKA.
74 Ta IEKTPUY ro T POII
MOILIHOCTB 3JIEKTPUYECKOTO TOKA
JlaGopaTopHas pabota
75 "Onpenenenue paboThl U bubmorexa HOK
e P " https://m.edsoo.ru/ff09f72a
MOITHOCTH 3JIEKTPUYECKOTO TOKA
3akon J[xoyns-Jlenna.
76 [ToTpeburenu AMEKTPUIECKOTO PoII
Toka. KopoTkoe 3ambikaHue
VYpok-koHpepeHnus "OobsicHeHne
77 Y TIPUHIUT ACHCTBUS JOMAITHUX Bbu6mmoreka [JOK
3JIEKTPOHATrPEBATEIILHBIX https://m.edsoo.ru/ff09f72a
npuoopoB"
[ToaroroBka K KOHTPOJLHOM paboTe
. bu6mmoreka [JOK
78 10 TeMe "DIIeKTPUUECKUE 3apsi/Ibl.

3apsoKeHHBIE Tela U UX

https://m.edsoo.ru/ff09f72a
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B3auMoiercTBU. IloCcTOSHHBIHN
AJIEKTPUYECKUM TOK"

79

AMUHUCTpATUBHAS KOHTPOJIbHAS
pabotaNe4 o Teme
"DeKTpUYECKHe 3apsiabl.
3apsoKeHHBIC Tela U UX
B3auMoencTBU. I1oCTOSHHBIHN
3JIEKTPUYECKUM TOK"

POIII

80

IlocTosiHHBIE MAarHUTHL. MarHuTHOE
noJie 3eMIN U €ro 3Ha4YeHue It
SKU3HU Ha 3eMiie

POIII

81

Ypok-uccnenosanue "Mzyuenue
MAarHUTHOTO TOJIS IOCTOSTHHBIX
MarHUTOB TIPU UX OOBECTMHCHUH U
pazaenenuu. Buzyanusanus nosis
IMOCTOSTHHBIX MarHUTOB"

bu6mmnoreka [JOK
https://m.edsoo.ru/ff09f72a

82

OmneIT Opcrena. MaraHuTHoe nose
ANEKTPUYECKOTO TOKA

POIII

83

OnbiT AMnepa. MarautHoe mnose
KaTylk# ¢ TokoM. [Ipumenenue
3JEKTPOMAarHUTOB B TEXHUKE

POIII

84

Cuna Amnepa u onpejeneHue eé
HalpaBJIeHUs

POl

&5

Pemenue 3anau no teme "Cuna
Awmriepa u onpezeneHue eé
HampasyeHus"

POIII

86

aﬂeKTpOI[BI/Il"aTeJ'IL IMOCTOSAHHOI'O
ToKa. Mcnonp3oBaHue

POIII
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AIIEKTPOJIBUTATEIICH B TEXHUUECKUX
YCTpPOMCTBAaX U HAa TPaHCIIOPTE

Bcepoccuiickas npoBepoyHas

87 POIII
pabota
Bceepoccuiickas npoBepoyHast
88 P poBep POILI
paborta
JlaboparopHas pabota "M3yuenue
89 I[eﬁCTr;I/m I;/IarHII/:THoro HOJ‘IZ Ha bubmorexa LOK
| https://m.edsoo.ru/ff09f72a
MIPOBOJITHUK C TOKOM
Ypok-koH(pepeHIus
90 "FI[) aKTI/III(ebCIf)OC MIPUMEHECHUE bubmorexa LIOK
P p\," https://m.edsoo.ru/ff09f72a
3JIEKTPOJIBUTATENECH
JlaGopaTopHas pabota
91 "KoHcTpyupoBaHue U U3ydeHue bubmiorexa HOK
PYHP Y " https://m.edsoo.ru/ff09f72a
pabOThI AIEKTPOABUTATEINS
JlabopaTtopHas pabota "M3mepenue
92 KIIJI anexTpoaBuraTebHOM bubnmorera [TOK
"p A https://m.edsoo.ru/ff09f72a
YCTaHOBKH
OnsiTel @apanes. 3aKoH
93 3JIEKTPOMArHUTHON UHIYKIIMH. POIII
[TpaBuno Jlenna
Ypoxk-uccienoBanue
94 "UccnenoBanve n3MEeHEHUH bubmuoreka [JOK
3HAYCHUS U HAIPABIICHUS https://m.edsoo.ru/ff09f72a
WHAYKIIMOHHOTO TOKa"
Pemenue 3agau no reme "3akoH
95 3JIEKTPOMArHUTHON MHIYKIUU. POIII

[IpaBuso Jlenna"
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Onektporereparop. CrocoOs

96 1 POIII
TIOJTYYEHUS AJICKTPOIHEPTUH
VYpoxk-koHpepeHuus
"DJIeKTPOCTAHIIUN Ha

97 BO300HOBJISIEMBIX HCTOYHHKA | Bbu6mmoreka [JOK
sueprun. [IpobieMbr 3xoI0THH. https://m.edsoo.ru/ff09f72a
TonuBHBIC 37IEMEHTHI U
31eKTpoMoouIn"

08 Kontponbnas padota | POII
No5"DnexkTpoMarHuTHele siBIEHUS"

99 Pabota c Tekctamu 1o Teme 1 bubnmuoreka [JOK
"TemoBbie siBJICHUS" https://m.edsoo.ru/ff09f72a
Pabota c Tekctamu 1o Teme

100 "DIeKTpUYECKUEe 3apsabl. 1 bubnuorexa [JOK
3apsKeHHbIC Tela U UX https://m.edsoo.ru/ff09f72a
B3auMo/IelcTBHE"
[TpomexxyTodHasi KOHTPOIbHAS

101 pabota Ne 6 PabGora ¢ TekcTamu 1o | bubnnorexa [JOK
teme "TloCTOSIHHBIN AJeKTPUYECKUi https://m.edsoo.ru/ff09f72a
TOK"
Pabota c Texkctamu 1o Teme

102 "MaruuTHEIC ABICHHS U 1 bubmorera [IOK

" https://m.edsoo.ru/ff09f72a
AJICKTPOMArHUTHAS] MHTYKITHS
OBUIEE KOJIMYECTBO YACOB I10 102 5

[NPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoabubie | IlpakTuuyeckue uuppoBbie
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

MexaHnueckoe JBHKEHUE.

| MarepuanbHas TOUKa. 1 POLI
Cnioco0Opb1 onucaHus
MEXaHUYECKOTO IBUKEHHUS
Jnarnocrtuueckas
KOHTpoJibHas padoTa Nel

2 Cucrema orcuera. 1 1 PO
OTHOCUTENHHOCTD
MEXaHUYECKOTO IBUKEHHUS
BekropHble BEIMYUHBL,

3 OTIEpALIMH C BEKTOPAMH, 1 PolI
MIPOEKIINU BEKTOPOB
Pannyc-Bexkrop

4 MaTepuaabHOU TOYKH, 1 POII
repeMenieHue Ha IOCKOCTH

5 PaBHOMepH?e | POIII
NPSIMOJIMHEMHOE JBUKEHUE
Pemenue 3agau no reme

6 "PaBHOMEpHOE 1 PO
NPAMOJIMHEHOE ABUKEHUE"

7 HepasnomepHoe 1 POII

IIPSIMOJIMHEWHOE JIBUKEHUE.
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Cpenusis 1 MTHOBEHHAS
CKOpPOCTh Tefla Mpu
HEPaBHOMEPHOM JBHKEHUU

JlaboparopHas paboTa
"Omnpenenenne cpeaHen
CKOPOCTH CKOJIb)KEHHUS OpycKa
WM IBHKEHUS IIapHKa 0
HaKJOHHOM MIOCKOCTH"

bub6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

PaBHOyCKOpEHHOE
MPSIMOJIMHEMHOE IBUKECHHUE.
VYckopenue

POII

10

CKOopoCTh paBHOYCKOPEHHOTO
MPSIMOJINHEHHOTO IBUKECHHSI.
I'padux ckopocTu

POII

11

Pemienne 3aga4 1mo reme
"CkopocThb
PaBHOYCKOPEHHOTO
MPSIMOJIMHEHOTO IBM>KEHUS"

POII

12

[Tepemenienue npu
PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBH>KEHUH

POLI

13

JlabGopaTopHnas pabota
"OnpeneneHne yCKOPEHUst
TeNa MpU paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
IJIOCKOCTH"

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

14

Pemenue 3agad mo reme
"[lepemenienue npu

POUI
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PaBHOYCKOPEHHOM
NPSAMOJIMHEHHOM JBH>KEHUN"

15

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
IyTH OT BPEMEHH TIpH
PaBHOYCKOPEHHOM JIBM)KCHUHT
0e3 HayaIbHOM CKOpOCTH"

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

16

I'paduueckast HHTEpIIpETALIUS
YCKOpPEHHsI, CKOPOCTH,
MIPOMIEHHOIO ITyTH U
MepeMeIIeHUs JUTs
MPSIMOJINHEHHOTO IBUKEHUS

POII

17

KonrtponbHast padora Ne 2
Pemrenune 3amad mo Teme
"I'padnueckas
WHTEPIPETAIs YCKOPEHHUS,
CKOpPOCTH, IPONUJAEHHOTO IMyTH
U TIEPEMEIICHHS IS
IPSMOJIMHEMHOTO IBUKEHUS"

POII

18

Yckopenue cBOOOTHOTO
naneausd. Oneitel [amunes

POII

19

Pemrenue 3agad mo reme
"YckopeHue cB0OOOHOTO
mageHus"

POII

20

JIBr>xeHue Tesia, OpOIIeHHOTO
II0J1 YTJIOM K TOPU30HTY

POII

21

Pemenue 3agad mo reme
"JIBMoKEeHHE Tena,

POUI
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OpOILIEHHOTO MO/ YIJIOM K
rOpHU30HTY"

JlaGoparopHas paboTa
"HccneagoBaHue OBUKEHUS

bubnuoreka [JOK

22
Tesa, OPOIIEHHOTO MO/ YTJIOM https://m.edsoo.ru/ff09f72a
K TOPU3OHTY"
Pemenue 3amau no treme
" JIBIOKEHUE 101 JEHUCTBUEM
23 A POII
YCKOPEHHUs1 CBOOOTHOTO
nameHus"
24 JIBHKEHHUE 110 OKPYKHOCTH POII
Jlunelinas u yriosas
25 Y POLI
CKOPOCTb, IIEPUOJI U YACTOTA
CKOpOCTh U YCKOPEHHUE IIPHA
26 P yerop P PRI
JBUKEHUU 110 OKPYKHOCTH
Pemenue 3amay nmo reme
27 | ; POII
JIBuKeHHe M0 OKPYKHOCTH
VYpok-koHpepeHIHs
"Pacrio3HaBanue u
28 IPpUOIKEHHOE OITMCAHUE bubmorexa LOK
p https://m.edsoo.ru/ff09f72a
Pa3IUYHBIX BUJIOB
MEXAHUYECKOTO ABKEHUS'"
[ToaroroBka Kk KOHTPOJIBHOU
29 pabore 1o Teme bubnuorexa [JOK
"MexaHN4ecKoe IBMKEHUE U https://m.edsoo.ru/ff09f72a
Ccoco0kbI ero onucanusa”
Kourponsnas padoraNe3 1o
30 P P PRI

Teme "MexaHnyeckoe
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NIBIDKEHNE U CIIOCOOBI €70
onucaHus"

ITepssiit 3ax0H HproTOHA.

31 POII
Bekrop cuibl
B i H .
1 TOpoit 3va1<0H BIOTOHA POII
PaBHOpeiicTBYIOIIAs CHTa
T i H .
13 petuii 3akoH HproToHa POII
Cynepno3unus Cui
34 Cuna ynpyroctu. 3akoH ['yka POl
P
35 " elIeHre 3a1a4 n(')' TeMe POII
Cuna ynpyroctu
JlabopaTtopHas pabota
"HccnenoBaHue 3aBUCUMOCTH
16 CHUJIBI YyIIPYTOCTH, bubmmoreka [JOK
BO3HUKAIOIIIEH B IPY>KUHE, OT https://m.edsoo.ru/ff09f72a
cTenenu aedopManuu
py>KUHBI"
Cuna tpenus. Koa e
37 nja TPEHHUs dbdurmenT POII
TPECHHUS
JlaGoparopHas paboTa
18 "Omnpenenenue bubmuoreka [JOK
KOd(pPUITUEHTA TPEHUS https://m.edsoo.ru/ff09f72a
CKOJIBKEeHUs"
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
bubnuoreka [JOK
39 CHUJIBI TPEHUS CKOJIBKEHUS OT

CHJIBI HOPMAJIBHOTO
naBieHus"

https://m.edsoo.ru/ff09f72a
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40

JBr>keHue Tei mo
OKPY’KHOCTH IIOJ1 JEUCTBUEM
HECKOJIbKHX CHJI

POII

41

3axoH bepnymnu u
NMOABEMHAS CHJIA KPbLJIa

POII

42

Ypok-koHbepeHIHs
"CoBpeMEHHBbIE JIeTaTeIIbHbIE
anmaparsl, Cy/1a Ha
MIOJIBOTHBIX KPBUIBSX,
AQHTHKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIIAX. [[BroKeHME
noe3Ja Ha MarHUTHOM
nogymke"

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

43

CuJa TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS

POII

44

JIBr>KeHUE Tea BOKPYT
IPABUTALMOHHOTO LICHTPA.
IIepBast kocmMuueckas
CKOPOCTh

POII

45

HesecomocTs u nieperpys3ku

POLI

46

PaBHOBECHE MaTepHaIbHOM
TOYKH. AOCOTIOTHO TBEPAOE
TEJ0

POII

47

MowmeHT cuisl. [IpaBuio
MOMEHTOB

POII

48

Ypok-uccienoBanue
"OnpeneneHue HEHTpa
TSXKECTU Pa3IuvHbIX Ten"

but6mmoreka [{OK
https://m.edsoo.ru/ff09f72a
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Nmnynsc Tena. U3menenne
umnyibca. Mmynbc cUibl.

49 POII
Yupyroe u Heynpyroe
B3aMMOJICIICTBHE
3aKOHBI U3MEHEHUS U
50 PO
COXpaHEHUS UMITYJIbCa
51 PeaktuBHOE NBHXKEHUE PolI
Pewenne 3anau o reme
"3aKkoH coxpaHeHus
52 P POIII
umnyinbsca. PeaktuBHoe
nIBIKeHHE"
Mexanuueckasi pabota u
53 P POIII
MOIIHOCTb
PaGora cuibl TsKECTH, CHITBI
54 PolI
YOPYTOCTH U CUJIBI TPEHUS
JlaGopaTopHas pabota
"OnpezneneHue pabOThl CUIIBI
55 TPEHUS IIPU PABHOMEPHOM bubnuoreka [IOK
JBHMKEHUH TeJa MO0 https://m.edsoo.ru/ff09f72a
TOPU30HTAIIbHOU
HOBEPXHOCTH"
56 CBs3b 3HEpruu U paboThl POLI
JlabGopaTtopHnas pabota
"Omnpenenenne paboThl CHUIIBI
57 YIPYTOCTH NMPHU MOTBEME bubmuorexa [JOK

rpy3a C MCIOJIb30BAaHHEM
HEIOABIKHOIO U
HOJABUKHOTO OJIOKOB"

https://m.edsoo.ru/ff09f72a

71


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

58

[ToTreHumanpHas sHEpIrUst

POII

59

Kunernueckas sueprusi.
TeopeMa 0 KHHETUYECKOM
SHEPTUH

POII

60

3aKOH U3MEHEHUS U
COXpaHEHMs MEXaHUYECKOi
SHEPrUuu

POII

61

Pemenne 3amad mo Teme
"3aK0HBI N3MECHEHHS 1
COXpAaHEHUS MEXaHUYECKOU
sHeprun"

POII

62

[ToaroToBka K KOHTPOJIBHOU
pabore 1o Teme
"BzaumonencTBue Tell.
3aKoHbI COXpaHeHus"

POII

63

KonTponsnas padoraNe 4 o
teMme "B3aumoeicTBre TE.
3aKOHbI COXpaHeHus"

POII

64

KonebarenpHoe IBHKEHHE.
OcHOBHbIE XapaKTEPUCTUKH
KOJIeOaHMIl: IEPHO/I, 4acTOTa,
aMILTATY 12

POII

65

MaremaTudeckuii u
MPYKUHHBIA MasTHUKU.
JlabopaTtopHas pabota
"UccnenoBaHue 3aBUCUMOCTH
repuoia KojiebaHui rpy3a Ha
HUTH OT JUIUHEI HUTH"

0.5

POII
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JlabGopaTtopHnas pabota
"HccneqoBanue 3aBUCUMOCTH

66 [IEPHUOJA KOJIeOaHui bubmorexa LOK
P https://m.edsoo.ru/ff09f72a
NPy KUHHOTO MasiTHUKA OT
Macchl rpy3a”
67 lMapmonnueckue xkoeOaHus PO
JlaGoparopHasa pabora
68 "I/I3MIe) GHI:IG cio €HUS Bubmorexa ITOK
P yexop " https://m.edsoo.ru/ff09f72a
CBOOOHOTO MaJICHUS
3aryxaromye KojacoaHus.
69 BriHyxieHHbIE KOJIEOaHUs. POII
Pe3onanc
IIpeBpalenue >Hepruy Ipu
KO0JIe0ATEIbHOM JIBUKEHUUN
Ypoxk-uccienoBanue
"IIpoBepka HE3aBUCUMOCTH
71 nepuoaa KoineOaHuin 3a bubmorexa LHOK
P pysa, https://m.edsoo.ru/ff09f72a
MOJIBEIICHHOI0 K JICHTE, OT
Macchl rpysa”
Mexannueckue BOJIHBL:
72 POII
MPOJIOJIbHBIC U TIOTIEPEUHBIE
CBoONCTBa MEXaHUYECKUX
BOJIH. J[7TMHAa BOJHEI U
73 A . POIII
CKOpOCTb €€
pacrpocTpaHeHus
Ypok-uccienoBanue - 10K
NOINOTEKA
74 "HaOnroneune

UHTEephEpEeHINH U

https://m.edsoo.ru/ff09f72a
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T paKy BOJIH HA
MOBEPXHOCTH BOJIbI"

VYpoxk-koHpepeHuus
"MexaHU4ECKUE BOJITHBI B

bubnuoreka [JOK

75
TBEpIOM Tene. CelicMuueckue https://m.edsoo.ru/ff09f72a
BOJIHBI"
3Byk. Pacnipoctpanenue u
76 Y PocIp POIII
OTpakeHHE 3BYKa
AJIMUHUCTpATUBHASA
KOHTpOJIbHAas padota Ne6
77 P P POIII
Pemenue 3agau o reme
"BBYK"
Ypok-uccienoBanue
"IKcepuMEHTAIbHOE
78 oTpezieNIeHUe TPaHUI] YACTOTHI brbmmorexa [OK
pex parHil https://m.edsoo.ru/ff09f72a
CIIBIIIIUMBIX 3BYKOBBIX
kosnebanuit"
I'poMKOCTB 3ByKa U BbICOTA
79 TOHA. AKyCTUYECKUI POIII
pEe30HAaHC.
Ypoxk-uccienoBanue
80 "HaGmtonenue n o0bsCHEHHE bubmorexa LHOK
" https://m.edsoo.ru/ff09f72a
aKyCTHUYECKOI'0 pe30HaHca
Wudpa3Byk u yabTpa3BykK.
Kondepentus
81 "Ucnonp3oBaHne yiabTpa3ByKa PO

B COBPEMEHHBIX
TEXHOJIOruax"
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82

DIIEeKTPOMarHuTHOE TOJIE U
AJIEKTPOMATrHUTHBIE BOJTHBI

POl

&3

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJIH

POII

84

Ypok-koupepennus "[lkana
3J€KTPOMArHUTHBIX BOJIH.
Hcnonbp3oBanue
3JEKTPOMArHUTHBIX BOJIH ISt
COTOBOM CBSI3H.
Pammonokanmsa. Kocmudaeckas
CBs3b "

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

&5

Pemenue 3amau Ha
ONpeJIeJICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMAarHUTHOM
BOJIHEI

POII

86

DJeKTpOMarHuTHas pupoJia
cBeTa. CKOpOCTH CBETA

POII

87

BosHOBEIE CBOIICTBA CBETA:
uHTephepeHIUsI U AUPPAKIUS

POII

88

JIydeBas Mozenb cBeTa u
reoOMeTpUYEeCcKasi ONTHKA.
Hctounnku cBeta

POII

&9

[IpssMonuHeitHOE
pacIpocTpaHeHUE CBETA.
3armenus ConHua u JIyHsl

POII

90

3aKOH OTpaXKCHUs CBETA.
ITmockoe 3epkaio

POLI

91

[TocTpoenue n3odpaxeHui,

POII
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c(OpMHUPOBAHHBIX 3€pKAJIOM

HpCHOMHeHI/Ie cBeTa. 3aKOH

92 npenomMieHus ceera. [lonHoe POII
OTpPa)KEHUE CBETA.
JlaGopaTopHas pabota
"HccnenoBaHue 3aBUCHMOCTH
93 TJIa IIPEJIOMIIECHHUS OT yIia bubnmnorera [IOK
y P y https://m.edsoo.ru/ff09f72a
MaJIeHUsl CBETOBOIO JIyya Ha
IPaHULE «BO3LyX-CTEKIO»"
VYpok-uccienopanue "AHanu3
94 1 00BSICHEHHE OIITHYECKOTO bubmmorexa ITOK
" https://m.edsoo.ru/ff09f72a
MHUpaxka
Ypok-koHpepeHIus
"M cronp30BaHue MOJTHOTO
95 BHYTPEHHETO OTPAYKEHMUS: bubmmorera [IOK
TP P ' https://m.edsoo.ru/ff09f72a
CBETOBOJIBI,
OIITHKOBOJIOKOHHAS CBI3L"
96 JIuHza, X011 Ty4deil B TuH3E POIII
97 dopMyia TOHKOU JIMH3bI POII
JlaGopaTopHas pabota
"Onpenenenne GOKYCHOTO
98 pedl Qoxycrorc PO
paccTOSHUS ¥ ONTHYECKON
CHJIBI cOOMparoLIel JTUH3bI"
[Tonyuenue nzobpaxeHuii ¢
99 TTOMOIIIbIO coOMparomen u POIII
paccenBaroIIeH JINH3
100 Ypok-KoH(pepeHIHs bu6mmoreka [IOK

"IlpuHtun geicTBus

https://m.edsoo.ru/ff09f72a
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ONITHYECKUX MPUOOPOB
(MUKPOCKOII, TEJIECKOTI,
(dhortoanmapar)"

101

I'ma3 xak onruueckas
cucreMa. bim3opykocTs 1
JAJIbHO30PKOCTh

POII

102

KontponbHast padota Ne6
Paznoxenue 6enoro cBera B
cnektp. OneiTel HptoTOHA.
CrnosxeHue CeKTpaabHbIX
uBeToB. Jlucniepcus cBera

POII

103

YPOK-IIPaKTUKYM
"HaOmronenue u o0bsICHEHUE
OTIBITOB TI0 PA3JIOKEHHIO
0esoro cBeTa B CIEKTP.
[lonyuenue 6enoro nBeTa npu
CJI0KCHHMH LIBETOB"

bu6nuoreka [JOK
https://m.edsoo.ru/ff09f72a

104

OmnsiTel Pesepdopna u
IJIaHeTapHast MOJIENb aToMa

POII

105

IToctynatet bopa. Mojenb
atoma bopa. Mcniyckanue u
MIOTJIOIICHUE CBETA ATOMOM.

POII

106

KBanTtel. JIlugeiuaTeie
CIIEKTPBI

POII

107

YPOK-IIpaKkTUKYM
"HaOnroneHne CIuionHbIX U
JMHENYaTBIX CIEKTPOB
U3JIyYCHHS U UCITyCKaHUs"

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a
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108

PanmnoaktuBHOCTH. Anb(da-,
OeTa- U raMMa-u3ITyICHHS

POl

109

Crpoenue aTOMHOTO sijipa.
HyxiionHas Mozaesib aTOMHOTO
anpa

POII

110

PannoakTuBHBIC
npespaiieHus. M3oromnsl

POII

111

[Tepuon nonypacnana

PolI

112

VYpoxk-koHpepeHuus
"JleficTBUE paAOAKTUBHBIX
W3JIyYEHHI Ha )KUBbIE
OpraHU3MBbI. 3alIuTa OT
PaMOAaKTUBHOTO U3JIy4YEHUs"

bu6nunoreka [JOK
https://m.edsoo.ru/ff09f72a

113

SnepHble peakuuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MacCcOBOI'0 YHCET

POII

114

9HepFI/I}I CBA3HU aTOMHBIX
AACP. CBs13b MacChl U OHCPIrun

POII

115

Pemmenue 3agad mo reme
"SAnepHbie peakunu. JHEeprus
cBs3n"

POII

116

Peaknun cunTe3a u neneHus
anep. Mctounuku s3Heprun
CouHIta 1 38311

POII

117

Ypok-koudepenmus "Anepaas
SHEPreTUKA. JKOJOTUYECKHE
POOJIEMBI SIIEPHOI
SHEpreTuxu"

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a
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[ToaroToBka K KOHTPOJIBHOU
pabote o Teme "Konebanus u

bu6mmorexa [IOK

118
BOJHBI. CBETOBBIE K https://m.edsoo.ru/ff09f72a
KBAHTOBEIE SIBJICHUA"
KonTponbnas padoraNe7 no
teMme "KoneOauusa 1 BOJHEL
119 POII
CBETOBEIE 1 KBAHTOBELIE
sBieHU"
Pemrenuie pacueTHBIX IO TEME
20 |, P . POIII
MexaHndueckoe ABIKEHHE
Pemienue pacueTHbIX U
121 Ka4eCTBEHHLIX 3aJa4 I10 TEME POII
"B3zaumMonencreue Tea"
Pemenue pacueTHbIx 1
KaueCTBEHHBIX 3a/1a4 10 TEME
122 | POII
3aKOHBI COXPAHEHUS SHEPTUU
U uMIyibca"
JlaGopaTopHbie pabOTHI 11O
123 TeMe "MexaHn4ecKkoe bubmmorera LTOK
" https://m.edsoo.ru/ff09f72a
NIBIDKEHHUE
124 JlaboparopHbie pabOTHI IO bubnmoreka [JOK
teMme "B3aumonericteue ten" https://m.edsoo.ru/ff09f72a
125 JIaGopatopHble pabOTHI MO bu6nuoreka [IOK
teme "l[IpocTbie MexaHU3MBbI" https://m.edsoo.ru/ff09f72a
Perienue pacyeTHbIX U
126 KA4eCTBEHHBIX 3a71a4 10 TEME bubmorexa LOK
" " https://m.edsoo.ru/ff09f72a
TennoBsle mporecchl
127 Pemenne pacyeTHbIX U bubnnorexa [JOK
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KAa4CCTBCHHBIX 3a1a4 I10 TCMEC
"BiaaxxsocTh"

https://m.edsoo.ru/ff09f72a

Pewrenue pacyeTHbIX U

bubnuoreka [JOK

128 1
KAHCCTBEHHBIX 3711 1O TeMUe https://m.edsoo.ru/ff09f72a
"KII/] TermoBbIx aBuratenacii'”
Pemienne pacueTHbIxX U
129 Ka4eCTBEHHLIX 3aJa4 I10 TEME 1 bubnmnorera [IOK
| g " https://m.edsoo.ru/ff09f72a
3aKOHBI ITOCTOSIHHOI'O TOKA
Perienue pacyeTHbIX U
130 KA4EeCTBEHHBIX 3a71a4 10 TEME 1 bubmorexa LOK
A https://m.edsoo.ru/ff09f72a
"KII/] anexkrpoycTaHOBOK"
JIaGopaTopubie pabOTEI IO
131 TEME I')'3aK(P;HI>I nr())CTOﬂHHoro 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff09f72a
TOKa
132 JlaboparopHbie pabOTHI 1O 1 bubnmnoreka [JOK
teme "CBeTOBBIE SIBIICHUS" https://m.edsoo.ru/ff09f72a
Pabora ¢ Tekcrtamu o Teme
133 "3aKOHBI COXpaHEHUS B 1 Bubmaorexa ITOK
" P https://m.edsoo.ru/ff09f72a
MeEXaHHUKe
134 [TpomexyTouHas | bubmuoteka [JOK
KOHTpOJIbHAast paboTa Ne§ https://m.edsoo.ru/ff09f72a
135 Pabora ¢ Tekctamu 1o Teme | bubmuoreka [JOK
"CseroBbl€e saBiaeHUd" https://m.edsoo.ru/ff09f72a
Pabora ¢ TexcTamu o TeMe
136 "KBaHToBas U aaepHas 1 Bubmorexa ITOK
AP https://m.edsoo.ru/ff09f72a
¢uznka"
OBIIEE KOJIMYECTBO HYACOB
. 136 24.5

[10 ITIPOIT'PAMME
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IMPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

HCIIOJIb30BaTh U3YUYCHHBIC ITIOHATUA

1.2

Ppas3inidaThb ABJICHHUA 110 OIMMCAHNIO UX XaPAaKTCPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IECMOHCTPUPYIOIIUX JaHHOC CI)I/ISI/I‘ICCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHHWE HW3YYEHHBIX (U3WYECKUX SBICHHHA B
OKpY’aroIleM MUpE, B TOM uucie (U3NYEeCcKHe SIBICHUS B MPHUPOJE, IPU
3TOM TEPEeBOJUTH MPAKTUYECKYIO 3ajadyy B Y4YeOHYIO, BBIJICISAThH
CYILIECTBEHHbBIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SABICHUN

1.4

OIMCHIBATh MU3YYCHHBIC CBOMCTBA TEN U (PU3NICCKUE SBIICHUS, UCIIONB3YS
dbu3nueckue BETUYHMHBI, TIPH ONHMCAHWHM TPABWIBHO TPaKTOBATh
(bU3UYEeCKUI CMBICT UCTIOIB3YEMBIX BETTUYNH, UX 0003HAUYCHHS U € TMHHIIBI
¢u3nyecKux BEJIMYMH, HAaXOIUTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO
bu3nYecKyr0 BEIMYMHY C JPYTMMH BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEeHHBIX 3aBUCUMOCTEH (PU3NUECKIX BETMUNH

1.5

XapakTEepU30BaTh CBOWMCTBA TeJ, (PU3WYECKUE SIBICHUS U IIPOLIECCHI,
UCTIOJIB3ySl M3YYCHHBIC 3aKOHBI, TP OSTOM JIaBaTh CJIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3allMCHIBATh €70 MaTEMaTHUYECKOE BhIpaXKEHHE

1.6

OOBSICHATH (PU3NYECKHE SBJICHUS, IPOIIECCHI U CBOMCTBA Tell, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BsicHEHHE U3 1 — 2
JIOTUYECKHX IIaroB ¢ ornopoi Ha 1 — 2 W3y4eHHbIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiath pacy€THble 3a7auu B 1 — 2 NEWCTBUS, UCIONB3YS 3aKOHBI U
(dopMyIIbI, CBSI3bIBArONIME (DU3MYCCKHE BEIUYHMHBI: HAa OCHOBE aHAIM3a
YCJIOBUA 3aga4U 3aIllMCbIBAaTb KPATKOC YCIIOBUE, ITIOACTABJIATDH (1)I/ISI/I‘ICCKI/I€
BEJIMYMHBI B (OPMYJIBl M MPOBOIUTH PACUYETHI, HAXOIUTHh CIPABOYHBIC
JIAaHHbIe, HEOOXOIMMBIC ISl PEIICHUS 33a]a4, OIICHUBATh PEATUCTUIHOCTD
TOJTYYCHHOM (PU3MYECKON BEIIMYHHBI

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOKHO pPEIINTHh TPH MOMOIIU
(Gu3NYECKUX METOJIOB, B ONMCAHUU UCCIIEI0BAHUS BBIICIATH IPOBEPSIEMOE
OpeNrnoio)keHne  (rumoresy),  pas3auyath W HHTEPIPETUPOBATH
MOJTyYEHHBIH pe3ybTaT, HAXOJUTh OIIMOKH B XOJI€ OIBITA, JIe1aTh BBIBOIbI
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I10 €ro pe3yjibTaraM

1.9

OPOBOJUTH OMBITHl 1O HAOMIOAEHUIO (U3UUECKUX SBICHUA WIH
du3nueckux CBOIICTB TEJ: (dbopmynHpoBaTh IIPOBEpSIEMbBIE
IPEANOI0KEH!s, COOMPATh YCTAHOBKY U3 IPEATI0KEHHOI0 000py10BaHUS,
3aMMCBIBATH XOJI OIBITA M (POPMYITUPOBATH BEIBOIBI

1.10

BBINIOJIHATH MPsAMBIE W3MEPEHHs C HCIIOIb30BAHUEM AHAJIOTOBBIX W
IUQPPOBBIX MPUOOPOB, 3amHUCHIBATh IOKa3aHUS NPUOOPOB € Y4ETOM
3aJJaHHOI a0COTIOTHOM MOTPENTHOCTH U3MEPEHUI

MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHON (DU3NYECKON BETUYHHBI OT
JIPYrol C WCIOJB30BaHUEM TIPAMBIX HM3MEPEHUH, Y4YacTBOBAaTh B
IUTAHUPOBAaHUM Y4YeOHOTO HCCIEeOBaHUs, coOUpaTh YCTaHOBKY U
BBITIONHATh M3MEPEHUs, CIEAysl MPEATIOKEHHOMY IUTaHy, (UKCHPOBATH
pEe3yNbTAThl TOJYYCHHON 3aBUCUMOCTH (U3MUYECKUX BEIUYMH B BHJIE
MPEUIOKEHHBIX TAOMUI] U TPadUKOB, JENNAaTh BBIBOJBI 1O pe3yiIbTaTaM
HCCIICAOBAHUS

1.12

IMPpOBOAWUTL KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘IGCKI/IX BCJIMYHH, CJICAYyAd
npennomeHHoﬁ HHCTPYKIMU: TIPpU BBIIIOJHCHUU I/IBMepeHI/Iﬁ CO6I/IpaTB
SKCIICPUMCHTAJIbHYIO YCTAHOBKY UM BbIYUCIIATHL 3HAYCHUC HCKOMOM
BCIIMYHHBI

1.13

CO0JTI01aTh MIPaBUJIa TEXHUKH 0€30I1aCHOCTH IIPH paboTe ¢ 1abopaTopHBIM
o0opyaoBaHuEM

1.14

yKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOICTB,
XapaKTepu3oBaTh MPUHLUIBI JACHCTBUS M3Y4YEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C MOMOULIBO MX ONHCAHUSA, UCIIONb3Ys 3HAHUA O
cBOMCTBaX (PM3UUECKUX SABICHUN U HEOOXOIUMBbIE (PU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

NPUBOIUTH  TpUMEpbl  (HaXoaWTh WHMDOPMANHMIO O  TMpHMEpax)
NPaKTUYECKOTO HWCIOJIb30BaHUSI (PU3MUYECKUX 3HAHWN B TIOBCEIHEBHOM
JKU3HM U1 o0ecreueHus 0e301MacHOCTH MPU OOpaIieH!H ¢ IpuoopaMu U
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHsS 3I0POBbS W COOJIOJICHUSI
HOPM IKOJIOTUYECKOTO MOBECHHSI B OKPY>Kalollei cpeze

1.16

OCYHIECTBIISATh OTOOp HCTOYHMKOB HHpopManuu B cetu VHTepHeT B
COOTBETCTBUM C 33/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIUXCS
3HaHUH M NYTEM CpaBHEHMS PA3JIUYHBIX HCTOYHUKOB BBLACIATDH
UHPOPMALIMIO, KOTOpas SBJSETCS NPOTUBOPEUMBOWMIM MOMKET OBITh
HEJOCTOBEPHOM

1.17

UCIIOJIb30BATh MPH BBINOJHEHUH YYEOHBIX 3aJaHUi HayYHOIOMYJISIPHYIO
JAUTEpaTypy (PU3MUECKOro COAEp)KaHMs, CIPABOYHbIE MaTepUabl,
pecypcsl cetd MHTEpHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHMSI TEKCTA,
npeoOpa3oBaHus MHGOPMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO

1.18

cO3/1aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHbIE U YCTHBIE COOOLICHHS HA
OCHOBE 2 — 3 UCTOYHUKOB HH(pOpMalUU (HPU3HUUECKOTO COJIEpKaHus, B TOM
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yyciie MyOJanyYHO JielaTh KpaTKUe COOOIIEHHS O pe3ysbTaTax MpPOEKTOB
WIM y4eOHBIX MCCIEAOBAaHUM, MPU H3TOM TIPAMOTHO HCIOJIb30BATh
U3YYCHHBbI TOHATHHHBIA anmapaT Kypca (HU3UKHU, COINPOBOXKAATH
BBICTYIUICHHE MTpEe3eHTAINEH

1.19

IpU BBINOJIHEHWU Y4E€OHBIX IMPOEKTOB U MCCIEAOBAHUN pacHpeiensiTh
00s13aHHOCTH B TPYMII€ B COOTBETCTBUM C IOCTABJIECHHBIMU 3a/layami,
CIIEIUTh 3a BBIIOJHEHUEM IIIaHA JCHCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JACATENbHOCTb  TIPYIIBI,  BBICTpaUBaTh
KOMMYHUKATUBHOE B3aUMOJIECHUCTBHE, YUUTHIBASI MHCHUE OKPYKAIOLIUX

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOM NMPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJb30BaTh IMOHATHA

1.2

pas3iindyaTthb SABJICHUS IO OIIMCAHNIO X XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC CI)I/ISI/IIICCKOG SABJICHHUC

1.3

pacno3HaBaTh IPOSIBIEHHE M3YYEHHBIX (U3NYECKUX SBJICHUH B
OKpY’aroIleM MUpE, B TOM uucie (U3nUecKue sIBICHUS B MPHUPOJE, IPU
3TOM TEPEeBOJUTH MPAKTUYECKYI0 3a/Jadyy B Y4YeOHYIO, BBIJICISAThH
CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SIBICHUN

1.4

OIHMCHIBATh M3YUYCHHBIC CBOMCTBA TEN U (PU3NICCKUE SBIICHUS, UCIIONB3YS
dbu3nuecKkue BETWYHMHBI, TIPH ONHMCAHWHM TPABWIBHO TPaKTOBAThH
(bU3UYECKUN CMBICIT UCIIOJIB3YEMBIX BEITUYHH, 0003HAYCHUS W CIMHHIIBI
¢u3nyecKux BEJIMYMH, HAaXOIUTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO
busznyecKyr0 BEIMYMHY C JPYTMMH BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BETMUNH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, q)HSI/I‘{eCKI/Ie SABJICHUA W IIPOLCCCHI,
HCIIOJIBb3YyA  HM3YUCHHBIC 3aKOHBbI, IIpU 3TOM JdaBaTb CJIIOBECHYIO
(bOpMan/IpOBKy 3aKOHa U 3allMChIBATh €0 MaTEMaTHYCCKOEC BBIPAXKCHHUEC

1.6

OOBSICHATH (PU3MUECKUE IPOIECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTCKCTEC chyauHﬁ MPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTEpa: BBIABJIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHeHHWe u3 1 — 2
JIOTUYECKHX IIaroB ¢ MOMOIILI0 | — 2 M3y4eHHBIX CBOMCTBA (DU3UYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemiath pacy€THbIe 3amauu B 2 — 3 JEUCTBUS, UCMONB3Ys 3aKOHBI U
(GopMyIIbI, CBSI3BIBArOIINE (DU3MYECKHE BEIUYHMHBI: Ha OCHOBE aHAIW3a
YCJIOBUA 3aJadu 3alMCbIBAaTb KPATKOC YCIIOBHE, BBIABIIATHL HCIOCTATOK
JNAHHBIX JUIA pEIICHUs 3aJadd, BBIOUPATh 3aKOHBI H  (OPMYIIHI,
HEOOXoMuMBIE Uisi ©€ pEHICHHs, MPOBOIUTh pPac4€éThl M CpPaBHHUBATH
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IMMOJIY4YCHHOC 3HAUCHUC (1)I/ISI/I‘I€CKOI71 BCJINYHHBI C U3BECCTHBIMU JaHHBIMU

1.8

pacro3HaBaTb HpO6HeMLI, KOTOPBIC MOXHO PCIIWTHL IIpU TOMOIIHA
q)HSI/II-IeCKI/IX MCTOOOB, HUCIIOJIB3Yd OIMMCAHUC HUCCIICAOBAHUA, BBIACIATH
IMPOBCPACMOC TPCANOJIOKCHUC, OLCHUBATL IMPAaBUIBHOCTL TMOPSAAKa
MMPOBCACHUA UCCIICA0OBAaHNUA, ACIaTh BBIBOABI

1.9

OPOBOJUTH OMBITHl 1O HAOMIOAEHUIO (U3UYECKUX SBICHUA WIH
du3nuecKux CBOMCTB TeN: ¢dbopmynrpoBaTh IIPOBEPSIEMBIE
IPEIONI0KEHHUs, COOMpaTh YCTAaHOBKY U3 MPEI0KEHHOT0 000pYA0BaHUs,
OTMCBIBATH XOJI OTIBITAa U (POPMYIIMPOBATH BHIBOJIBI

1.10

BBINOJIHATH PSMBIE H3MEPEHHUS C UCII0Ib30BAHUEM aHAJIOTOBBIX IPUOOPOB
U JaTYMKOB (PM3UUECKUX BEJIIMYMH, CPABHUBAThH PE3YJIbTaThl U3MEPEHUH C
y4€TOM 3aJaHHOM aOCOJIFOTHON MOTPEIIHOCTH

IPOBOJUTH UCCIIEAOBAHHE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMYUHBI OT
JIpyroi ¢ HCHOJIb30BAaHMEM IMpPSIMbBIX H3MEPEHUH: IUIAHUPOBATb
UcclieIoBaHUe, COOUpPAaTh YCTAHOBKY M BBINOJIHATh W3MEPEHUs, Clenys
OpeVIO)KEHHOMY — IUIaHy, (UKCHpOBaTh  pe3yJbTaThl — MOJTY4YEHHOU
3aBHCUMOCTH B BUJIE TaOJIUI] U IPpaUKOB, JeNaTh BEIBOABI 10 Pe3yIbTaTaM
VCCIIEIOBAHMUS

1.12

IIPOBOANUTHh KOCBCHHBLIC HM3MCPCHUA (bI/I3I/I‘leCKI/IX BCJIIMYMH: IUIAaHUPOBATH
HU3MCPCHHU, CO6I/Ip8.Tb OKCIICPUMCHTAJIbHYIO YCTaHOBKY, ClIeaysa
HpeI[HO)KCHHOﬁ HHCTPYKIMHU, U BBIYHUCIATH 3HAYCHUC BCIIMYUHBL

1.13

coOiroAaTh MpaBuiia TEXHUKU O€30M1aCHOCTH MU padoTe ¢ J1abopaTOPHBIM
00opyI0BaHUEM

1.14

XapakTepu3oBaTh MPUHLUUIBI JCUCTBUS M3YYCHHBIX TNPUOOPOB |
TEXHUYECKUX YCTPOUCTB C ONOPOM HAa UX ONMCAHUs, UCIIOJIb3Ysl 3HAHUS O
CBOWCTBaX (U3MYECKUX SABICHWH W HeoOXoAWMble (U3NYIECKHE
3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIbHBIE
HpI/I60pLI o cxeMaM M CXEMAaTUYHBIM PHCYHKaM, COCTAaBJATHL CXCMBbI
SJICKTPHUICCKUX I_IGHGI\/JI C IIOCJIICA0OBATCIIbHBIM n napajajiCJIbHbIM
COEJIMHEHUEM 3JIEMEHTOB, pa3jinyas YCJIOBHbIE 00O3HAUEHUS DJIEMEHTOB
BNIEKTPUYECKUX LIenen

1.16

OPUBOJUTH  NpUMEPHl  (HaXOAWTh  HMHPOPMALMUIO O  HpUMEpPax)
NPaKTUYECKOTO HCIOJIb30BAHUS (PU3MUYECKUX 3HAHUN B TOBCEIHEBHOM
KHU3HH U151 oOecrieueHus: 0€30MacHOCTH NP 00pallieHny ¢ mpubopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHsS 3J0POBBS W COOJIOJCHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaIOIIeH cpene

1.17

OCYILECTBIIATh TOUCK MHGpOpManuu (U3NYECKOTO COACPKAHUSA B CETH
HNHrepHeT, Ha OCHOBE MMEIOIIUXCSA 3HAHUM M IYTEM CpPaBHEHUSA
JIOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIICIATH HMH(POPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPHU BBIIIOJIHCHUUN y‘le6HLIX 3aJIaHuM HAayYHO-IIOIIYJIIPHYIO
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auTeparypy (U3MYECKOTO COJEp)KaHHs, CIPAaBOYHBIC MaTEPHAIIbI,
pecypcsl cetu MHTepHeT; BiaaeTh npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

cO31aBaTh CO6CTB€HHBIC IMUCBbMCHHLBIC W KPATKHUEC YCTHBIC COO6IJ.[€HI/I$I,
0000mas WHPOpPMAIMI0 HW3 HECKOJIbKHX WCTOYHHKOB (PH3UYECKOro
COACpIKaHnsd, B TOM UYHUCIC HY6J'H/I‘—IHO NpEaACTAaBIATE PE3YJILTAThI
NPOCKTHON MM UCCIIEIOBATEIBCKON JESITEIBHOCTH, IPU STOM I'PAMOTHO
UCIIONIb30BaTh W3yYCHHBIH TOHATUHHBIN ammapar Kypca (QH3HKH,
COIIPOBOKATh BHICTYIJICHHE TIPE3CHTAIINEH

1.20

IpY BBITIOJHEHWH Y4YEOHBIX MPOEKTOB M HCCIEAOBAHHMNA (PH3MUECKUX
MIPOLIECCOB PACMIPEAEIATh OOSI3aHHOCTU B TPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMHU 331a4aMU, CJICIUTH 3a BBIIIOJHCHUEM IUIaHA IEHCTBUHN U
KOPPEKTHPOBaTh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIaL B
JEATEIIBHOCTD TPYIIIBI, BEICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCICTBHE,
HPOSIBJISAS TOTOBHOCTD Pa3pelaTh KOH(IMKTHI

9 KUIIACC

Kox
NPOBEPSIEMOT 0
pe3yJibTara

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pa3nuyath SIBICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacro3HaBaTh MNPOSIBICHHUE H3YYEHHBIX (U3WYECKHX SBICHHA B
OKpY’KalOIIeM MHUpE, B TOM 4HCle (PU3UUECKUE SIBICHUS B MPHUPOJE, MPH
TOM THEPEeBOAMTH MPAKTHUYECKYIO 3aJady B Y4eOHYyl0, BBIIEIATH
CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OTMCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3MUECKHUE SBICHUS, UCTIONb3YS
¢u3uueckue BETUYMHBI, IPU ONUCAHMM TPABWIBHO TPAKTOBAThH
(U3UUeCKUil CMBICT HMCIIONB3yEeMbIX BEJIWYHH, 0003HAYCHUSI M €AMHUIIBI
(Gu3NUeCKUX BENWYHMH, HAXOAWUTH (HOPMYIIBL, CBS3BIBAIOLINE JAHHYIO
¢u3NYeCKyl0 BEIMYMHY C JPYTMMHM BEJIMYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH

L.5

XapaKTepu30BaTh CBOWMCTBAa Tel, (DU3MUECKHUE SIBICHUS M MPOIIECCHI,
WCIIONb3ysl W3YYCHHBIE 3aKOHBI, IIPU O3TOM J1aBaTh CIIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHIECKOE BhIPAKCHHE

1.6

OOBSACHATH (U3MYECKHE IMPOIECCHl W CBOICTBA TENl, B TOM 4YHCIIEC U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBIABIATh
NPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBsCHEHHE H3 2 — 3
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JIOTUYECKHX I11aroB ¢ MOMOIIBIO 2 — 3 U3yUEHHBIX CBOWCTBA (PM3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemars pacu€THele 3ajayd (Omuparoluecs Ha cucreMy u3z 2 — 3
yYpaBHEHMIA), UCTIONB3Ys 3aKOHBI ¥ ()OPMYJIBI, CBS3BIBAIOIINE (pU3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJl3a YCJIOBUS 3a/ayd 3allMChIBaTh KPaTKoe
yCIIOBUE, BBISBIISITH HEIOCTAIOIINE MU M30BITOUHBIE JaHHbBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOUMBIE ISl PEILIEHHs], TIPOBOAUTE PacUéThl U
OLIEHUBATh PEAJIUCTUYHOCTh TOJIYYEHHOIO 3HAYeHHs (PU3HUECKOH
BEJIMYMHbI

1.8

pacmo3HaBaTh NPOOJEMBI, KOTOPhIE MOKHO PEIINTh TPH MOMOIIU
(GU3NYECKUX METOJOB, HCIIOJIb3Yys OINUCAHUE HCCIIEIOBAHUS, BBIICIATH
IIPOBEPSIEMOE  MPEAIOJIOKEHUE, OLIEHUBATh IPaBUIBHOCTh MOpAJKA
NPOBEACHUS  HCCIENOBaHUsA, JI€JaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUHN 1 ONBITOB

1.9

IMPOBOAWTL OIIBITBI 110 Ha6HIOI[eHI/IIO (1)I/I31/I‘I€CKI/IX SIBJICHUU WA
(U3NIECKUX CBOWCTB TEN: CAMOCTOSITEIFHO COOMpAaTh YCTAaHOBKY U3
M30BITOYHOTO Habopa OO0OpyJOBaHUS, OIMCHIBATH XOJ[ OIBITA M €ro
pe3yabTaThl, (HOPMYITUPOBATH BBIBOIBI

1.10

IPOBOJUTH MPH HEOOXOAUMOCTH CEPHUIO MPSMBIX M3MEPEHHMN, OMpEaesisis
cCpeHee 3HaueHue Hu3MepsAeMoill Benu4MHBI ((POKYCHOE paccTOsHUE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOp croco0a H3MEpPeHus
(m3mepuTenpHOTO TIPHOOPA)

1.11

NPOBOJUTH HCCIENIOBAaHME 3aBUCHUMOCTEH (PU3MUYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM TMIPSIMBIX H3MEpPEHUM: IJIaHUPOBaTh HCCIIEIOBaHUE,
CaMOCTOSITENILHO  cOOMpaTh yCTaHOBKY, (UKCHUpOBaTh pE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIUYMH B BUAE TaOIMIU
rpaduKoB, JeyaTh BHIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHH: TUIAHUPOBATH
HN3MCPCHUA, CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BbIIIOJHATH
HU3MCPCHUA, CIICAYA HpGJIHO)KCHHOﬁ HUHCTPYKIMHU, BBIYHUCIATH 3HAYCHUC
BCJIIMYMHBI 1 aHAJIU3UPOBATH IMOJTYYCHHBIC PE3YJIbTAThI C y‘—IéTOM SallaHHOI\/'I
MOTPEIIHOCTH U3MEPEHU N

1.13

co0uIr01aTh IPaBUiIa TEXHUKU 0€301IacCHOCTH MPH padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHHEM

1.14

pa3nnyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (U3MUECKUX MOJIeNei:
MaTepuaiabHas TOYKa, abCONIOTHO TBEPAOE TENO, TOYCYHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, TUIaHEeTapHAast MOJIEIIb aTOMa, HYKJIOHHAs MOJIEITb
aTOMHOTO s/1pa

XapaKTepu30BaTh MNPUHLMUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOW HA MX OMUCAHUS, UCTIONB3YS 3HAHUS O
CBOMCcTBax (hM3MUECKUX SBICHMA U HeoOXoaumble (U3HUECKUe
3aKOHOMEPHOCTH
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1.16

HCITOJIb30BATh CXEMBbl i CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTENbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB
IpU pElIeHUH Yy4eOHO-MPAKTHUUECKUX 3a]ad, ONTHYECKHUE CXEeMbl MJis
MOCTPOCHUS N300paKEHHH B IMJIOCKOM 3epKajie U coOduparomieit TuH3e

1.17

OPUBOJUTH  NpUMepbl  (HaXxoAuTh  HHGOpPMALMIO O  [pHUMEpax)
IPAKTUYECKOr0 MCIONb30BaHMs (PU3MUECKUX 3HAHWM B IMOBCEIHEBHOU
JKU3HM IS o0ecrieueHus 0e301macHOCTH MPU OOpalieHUH ¢ IpuoopaMu U
TEXHUYECKUMHU YCTPOHCTBAMHM, COXPAHEHHS 3J0POBBS U COOJIOJICHHUSI
HOPM SKOJIOTUYECKOTO IMOBEICHUS B OKPYXKAOIIEH cpelie

1.18

OCYILECTBIIATh TIOUCK WHGpOpManuu (U3NIECKOTO COICPKAHUS B CETH
WuTepHer, camocTosTeNnbHO (HOPMYIHPYsI TOUCKOBBII 3allpoc, HaXOAUTh
MyTU OIpeeeHHs] JOCTOBEPHOCTH MOTYyYEeHHOW HHPOPMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUU U TONIOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCTIOJIb30BaTh MPH BBIMOJHEHHH YYeOHBIX 3aJaHHi HAYYHO-TIOMYJIAPHYIO
AUTEepaTypy (QU3NYECKOrOo COJEp’KaHus, CIpaBOYHBIE MaTepHallbl,
pecypcesl cetn IHTEepHET; BiaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOPMALIMK W3 HECKOJBKUX HCTOUYHUKOB (DU3UYECKOTO COJCpIKaHUs,
yOJIMYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM WU UCCIIEI0BAaTENbCKON
NEeSATeNIbHOCTH, TPU 3TOM TPaMOTHO HCIOJIB30BaThb  U3YYEHHBIHI
NOHATUMHBIN ammapar HM3y4yaeMoro pasjaena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalueil ¢ yd4€ToM OCOOEHHOCTEH ayAuTOpuu
CBEpPCTHUKOB

1.21

IPU BBIMOJTHEHUH YYEOHBIX IPOEKTOB U MCCIEAOBAHUN (PU3NYECKUX
IPOLIECCOB pacIpenesTh OO0f3aHHOCTH B TpyINIe B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 331a4aMHU, CJIEIUTH 3a BBIIIOJHECHUEM IUIaHA IEHCTBUM U
KOPPEKTHPOBaTh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIaJL B
JESATENBHOCTD TPYIIIBI, BEICTpPauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEICTBHE,

IMMPOSABJIASA TOTOBHOCTD PAa3pCIIaTh KOH(i)JII/IKTBI
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INPOBEPAEMBIE JIEMEHTBI COAEPKAHUA

7 KJIACC

Kon Kon

pa3gena  djeMeHTa
®U3UKA U EE POJIb B IIO3HAHUM OKPYXAIOIIEIO MHUPA

IIpoBepsiemMbie 3JIeMEHTBI COIEPKAHUSA

1.1

®dusuka — HayKa o Tmpupoje. ABneHust npupoasl. Guznveckue
SABJICHUS:  MEXaHWYECKHE,  TEIUIOBbIE,  DJIEKTPUUYECKHUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE

®dusnueckre BeNWYUHBL. V3MepeHue (U3NMUECKUX BEIMYUH.

1.2 dusnyeckue pUOOPHI. [Torpemnocts HU3MEPEHUI.
MesxayHapoiHas cucTeMa eAMHUIL
EcrecTBeHHOHAyYHBI  METON  MO3HAHWA:  HAOIIOJCHHE,

13 MIOCTAaHOBKAa HAyYHOTO BOINPOCA, BBIIBIKEHUE THUIIOTES,

! ' HKCHEPUMEHT [0  MpPOBEpKE  TUNore3,  OOBsICHEHHE

Ha0JII01aeMOro SIBJICHUS

1.4 Onucanune Gpu3nUeCcKUX SBICHUH C TOMOIIBIO MOJIENIEH
[TpakTyeckue paboTHI:
#iHParf##l13Mepenne pacCTOSHUM.

15 #i#HPar#Ht#3Mepenne 00bEMa )KUIKOCTU U TBEPJOTO Tela.

HHPar###Onpenenenre pa3MepoB MaJbIX TeJ.
#HiHParf##3mepenue TEMIIEPATYPbI npu ITOMOUIU
KUIKOCTHOTO TEPMOMETPA U JATYNKA TEMIIEPATYPBI

INEPBOHAYAIJIbHBIE CBEJJEHM A O CTPOEHNHN BEIIECTBA

2.1

#HiHPar###CTpoeHre BellecTBa: aTOMbl M MOJIEKYJIBL, HX
pasmepbl. ONbITHI, 10Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE
BEIIECTBA

2.2

#HiHParf#]IBukenre vactull BemectBa. CBA3b CKOPOCTH
JIBJKCHHsI YaCTHULl C TeMIlepaTypoil. bpoyHOBCKoe IBHKEHME,

b dys3us

23

BzaumopeiicTBHe yacTHUIl BEIECTBA: MPUTAKCHUC U
OTTAJIKUBAHUC

24

HH##Par##Ht ArperaTHble COCTOSTHUA BEIIECTBA: CTPOCHHE Ia30B,
KHUAKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3anuMocBs3b
MEXJy CBOWCTBAMH BEIIECTB B PAa3HbIX AarperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5

Oc00EHHOCTH arperaTHhIX COCTOSTHUHN BOIBI
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2.6

[IpakTuueckue padbOThI:

#HPar###Onenka amamMeTpa aroMa METOJOM psaoB (C
HCIoNb30BaHueM (pororpaduii).

#H#HPar###ONbITEl IO HAOIIOJIEHUIO TEIUIOBOTO PACIIMPEHUS
ra3os.

H#HPar#H#OnBITBL 110 OOHApY)KEHUIO  JCUCTBUS  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexannueckoe ABUKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE
IBIDKEHUC

3.2

#iHParH##Cropoctb. CpeaHsisi CKOPOCTh IPHU HEPABHOMEPHOM
JBWKeHUH. Pacy€T myTH U BpeMEeHU ABUKECHUS

33

SBnenue nHepuuu. 3akoH HHEpUMU. B3anumoaencTBue Ten Kak
MpUYMHA W3MEHEHHUs CKOPOCTH ABWXKEHHS Tel. Macca Kak
Mepa UHEPTHOCTHU Teja

3.4

#H#HPart## motHocTe  BemiectBa. CBA3bh  IUIOTHOCTH  C
KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00BEMA BEIIecTBa

3.5

Cuita Kak XapakTepUCTUKA B3aUMOJICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mepeHne cuibl ¢ MOMOILBIO
JUHAMOMETpa

3.7

#HHHPar### SIBenne TAroTeHns u cria TsoxkecTd. Cuia TsSHKeCcTH
Ha JApyrux miaaHerax. Bec Tema. HeBecomocTs

3.8

Cuna tpenusi. TpeHHE CKOJBXKEHHS U TPEHHUE MOKOos. TpeHue
B IIPUPOJIC U TEXHUKE

3.9

#i#HParf##Cll0)KeHHe CUJI, HallpaBJIEHHBIX 110 OJIHOM IIPSIMOH.
PaBHonelcTBYIOIMAsT CUII

3.10

[IpakTuueckue padbOTHI:

Onpenenenne CKOPOCTH PaBHOMEPHOT'O ABMKEHMs (IIapuKa B
KHMJIKOCTH, MOJIEIIN MIEKTPUUECKOT0 aBTOMOOUJIS M TaK J1ajiee).
Onpenenenue cpeHeld CKOPOCTU CKOJIBXKEHUs Opycka WM
IIapHKa 10 HAKJIOHHOW miockocTH. OnpeneneHne mIoTHOCTH
TBEPOro Tena. ONBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pacTshkeHus (aegopMannm) Ipy>KUHbI OT TPUI0KESHHOM CHITBI.
OmnbITB, AEMOHCTPHPYIOIIUE 3aBUCUMOCTh CHIIBI TpPEHHS
CKOJILKEHHUSI OT Beca Tella W XapaKTepa COMPUKACAIOIIMXCS
MMOBEPXHOCTEN

3.11

dusnyeckue SABJICHUS B npupoac: MNpUMEPblI ABHXCHHA C
pa3jiIndHbIMU CKOPOCTSAMHU B )KMBOW M HEXHBOU mnpuponae,
JEHUCTBUE CUJIBI TPCHUA B IPUPOJAC U TCXHUKE

3.12

TexHuuecKkre yCTpoMCTBa: JTMHAMOMETP, MOAIIUITHUKA
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JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 T'A30B

4.1

HaBnenne T1BEpmoro Tena. CnocoObl yMEHBLICHUS U
YBEJIHUYCHUS AaBIICHUS

4.2

JlaBnenue rasza. 3aBHCHMOCTh JaBJICHHS ra3a OT 0ObEMa,
TeMIIepaTypsl

4.3

Hepez{aqa JaBJICHHUA TBéleBIMI/I TCJIaMH, XUIKOCTAMH H
razamu. 3akoH Ilackams. IITHeBMaTHYEeCKHE MAIITMHEL

4.4

3aBUCHUMOCTD aBIICHUS JKUJKOCTH oT TJTyOUHBI.
I'unpocratuueckuii  mapagokc. CooOmaromuecss COCyIbl.
['unpaBnuyeckue MEXaHU3Mbl

4.5

Atmocdepa 3emsn u armochepHoe mAaBineHue. llpuumnb
CyIIECTBOBaHHUS  BO3AYIIHOW oOomouku 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBIEHUS OT
BBICOTHI HaJl YPOBHEM MODS

4.6

N3smepenne armocdepHoro nmaeneHus. [Ipubopsr  mis
HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS

4.7

JlelicTBUe MUIKOCTU M ra3a Ha NOTPYKEHHOE B HUX TEJO.
BrrtankuBaroias (apxuMeioBa) cuia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3ayxornnaBanue

4.9

[TpakTuueckue padbOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 0o0bEMa
NOrpyEHHOW B KHAKOCTh dactu Tena. OmpezeneHue
BBITAJIKUBAIOLIEH CUJIBI, ICCTBYIOIICH Ha TEJO, TOTPYKEHHOE
B JKMAKOCTb. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH
CWIbI, JEHCTBYIOLIEH Ha TEIO B JKUJKOCTHU, OT MAacChl Tea.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb BbITAJIKHUBAIOUIEH
CWJIBI, JCUCTBYIOIIEH Ha TelNO B JKUAKOCTH, OT 0O0BEMaA
MOrPYKEHHOM B KUIAKOCTh YAaCTH Tela U OT IUIOTHOCTH
JKHUJIKOCTH. KoHnctpyupoanue apeoMerpa W
KOHCTPYHPOBAHUE JIOJIKU " onpeneIeHue eé
TPYy30MOIbEMHOCTH

4.10

@dusnueckue SBICHUS B IMPHPOJIE: BIMSHHUE aTMOC(HEPHOro
JTABJICHUS HA )KMBOM OpraHu3M, IUIaBaHUE PBIO

4.11

TexHuueckue  ycTpoHCTBa:  cooOIIaroluecs  COCyIbl,
YCTPOHCTBO BOJOIPOBOJIA, THAPABIMYECKHUH Mpecc, MaHOMETD,
OapomeTp, BICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTbD, DHEPTUA

5.1 Mexanunueckasi pabota
5.2 MexaHnyeckas MOIHOCTb
53 [TpocTble MeXaHM3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTb.

IIpaBuino paBHOBeCHs pblyara
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54 [IpumeneHnue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o710T0€ mpaBuio» MexaHuKu. KoadduuumeHt mnosnesnoro
5.5 neiictBus MexaHu3MoB. IIpocTbie MexaHu3Mbel B OBITY U
TEXHUKE
5.6 [ToreHmanpHast SHEPTrUuM TeJa, MOJHIATOrO HaJ 3eMIEH
5.7 Kunernueckast sneprus
53 [lonHas MexaHWYeckas »JHEprusa. 3aKOH M3MEHEHHUS U
' COXPAHEHUsI MEXaHUYECKOMN dHEpPrun
[IpakTuueckue padboTHI:
###Par###Onpeneneare  pabOTBI  CHJIBI  TPEHUS  TIpHU
5.9 PaBHOMEpPHOM  JIBDKEHMM TeJa IO  TOPU30HTAIbHOU
' MOBEpPXHOCTU. VccrnenoBanue ycioBUM paBHOBECHUS pblyara.
N3mepenune KII/| HaknoHHOH muiockocTtH. M3yueHue 3akoHa
COXPAaHEHUsI MEXaHUUYECKOMN dHEpPrun
5.10 ®u3nYecKue SBJICHUS B PUPOE: PhIUArd B TEJIC YEIOBEKa
TexHuueckue  yCTpOMCTBA:  pblyar,  HOABWKHBIA U
5.11 HETMOABMXKHBIM  OJIOKM, HAKIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kox Kon
IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
pa3nesa  3JieMeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KHUHETUYECKON TEOpUun
6.1 cTpoeHMs BemiecTBa. Macca u pa3Mepbl MoiieKkyid. OIBITHI,
' MOITBEP K IA0LI1E OCHOBHBIE MOJIOXKEHHUS
MOJIEKYJISIPHOKMHETHYECKOU TEOPUH
6.2 Mopnenu TBEPAOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSHUU
' BemiecTBa. Kpucrammmdeckue u amopdHsie Tena
6.3 OObscHeHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPABIX TeNl Ha
6 ' OCHOBE MOJIOKEHUN MOJIEKYIIPHOKUHETUYECKON TEOpUHU
6.4 CmauuBaHUE M KalWUTSIPHBIC SIBIICHUS
6.5 TemunoBoe paciIMpeHue U cxxaTue
6.6 Temnepatypa. CBsizb TeMIEpaTypbl CO CKOPOCTHIO TEIIOBOTO
’ JIBU>KEHUS YaCTHI]
6.7 Buytpennss osHeprus. CnocoObl W3MEHEHHMS BHYTpPEHHEH
' SHEPruM: TEIJIoNepeaaya U COBEpIIEHUE pabOThI
6.8 Buabl Temmomnepengaud:  TEMJIONPOBOAHOCTb, KOHBEKIIMS,

91




U3Iy4deHue

6.9

KonnuecTBO TEMIIOTHL. YV nenpHas TEII0EMKOCTh BEIleCTBa

6.10

TemooOMeH 1 TEMJIOBOE paBHOBECHE. Y paBHEHHUE TETIOBOTO
OanaHca

6.11

[InaBneHue u OTBEpAEBAHUE KPUCTALIUYECKUX BEILIECTB.
VY nenpHasd TEIIOTA IUIABJIEHUS

6.12

[Tapoobpa3zoBanue u konneHcanus. Mcnapenue. Kumenue.
VYnaenpHas ~ Temjora  mapooOpa3oBaHUs.  3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT aTMOC(EPHOTO AABICHHS

6.13

BrnaxnocTs Bo3myxa

6.14

3Hepr1/1;1 TOIIJIMBA. YILGJIBHa}I TCIJIOTA CTOpAaHUA

6.15

[Ipunnumner pabotel TeroBsix asurareneit KIIJI TemioBoro
nBurarens. TeruioBble JBUraTeNld W 3alllUTa OKpY Karolleu
cpelbl

6.16

3aKOH COXpaHEHHs] M MPEBpPALICHUS] SHEPTUU B TEIUIOBBIX
rporeccax

6.17

[TpakTuyeckue pabOTHI:

HHHPar###0ONBITEL 0 OOHApYXKEHUIO  JICWCTBUSL  CHII
MOJIEKYJISIPHOTO IPUTSKEHHUSL.

HH#H#Par###ONbITHI 110 BRIPAIIMBAHUIO KPUCTAJIIIOB IOBaPEHHOMN
COJIM WJIU caxapa.

HH##Par###OnpITl IO HAOIIOJECHUIO TEIUIOBOTO PACIIMPCHHUS
ra3oB, JKUAKOCTEH U TBEP/BIX TEll.

##Par#H#Onpenenene JaBieHUs BO3Ayxa B OaioHe
LINpULA.

Hi##HParf#H##ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JaBJIEHHUsS BO3/yXa OT €ro oO0béMa M HarpeBaHUs WIU
OXJIAXKJICHUSI.

#H##Par##H IpoBepka THUNOTE3bl JIMHEMHOW 3aBUCHUMOCTH
JUIMHBI CTOJIOMKA XKUAKOCTH B TEPMOMETPUUECKON TpyOKe OT
TEeMIIEPATypBhI.

#i#Par#Ht#HabmoieHne M3MEHEHMs BHYTPEHHEH »Hepruu
TeNa B pe3yJsibTaTe TeIuIonepeiau U paboThl BHEITHUX CHJI.
#iHParf##lccnenoBanue  SBICHMS — TEIUIOOOMEHAa  NpHU
CMELIMBAaHUU XOJIOAHOW U rOpsYe BOABI.
#HH##Par###OnpeneneHne KOJIUYECTBA TEIUIOTHI, TTOJTYYEHHOTO
BOJOM TMpH TEIJIOOOMEHE C HarpeThlM METaUINYECKUM
LUJIHH]IPOM.

#H##Par##HOnpeneneHre yIeJIbHOU TETIIOEMKOCTH BEIIECTBA.
###Par###ccnenoBanue mpolecca UCTIapeHus.
#i#HParf##OnpeneneHre OTHOCUTEIbHON BIAKHOCTH BO3yXa.
H#H#HPar###Onpenenenne yaenbHOU TEIIOTH IIaBACHUS JIbJA.
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dusnueckue SBICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSHKEHUE
U KaNWUISIPHBIE SIBICHUS B MPUPOJE, KPUCTAUIBI B MPUPOJE,

6.18 uznyuenue CouHlla, 3aMep3aHue BOJAOEMOB, MOPCKUE OpHU3HI;
o0Opa3oBaHHe POCHI, TyMaHa, WHesl, CHeTa.
Texanueckue YCTpOWCTBaA: KaIlluJUIsPBI, IIPUMEPBHI
UCIOJIb30BAaHUsl ~ KPHUCTAJUIOB, JKUAKOCTHBI  TEpMOMETD,
6.19 JATYUK TEeMIIEpaTypbl, TEPMOC, CUCTEMAa OTOIUICHHS JOMOB,

TUTPOMETPBI, TCUXPOMETp, NapoBas TypOWHa, JBUTATElb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusaius Ten. /[Ba posia aneKTpUUEeCcKUX 3apsiaoB
B3aumopeiictBue  3apspkeHHBIX — Teln.  3akoH  Kysona
7.2 (3aBHCHUMOCTh CHJIBI B3aMMOJICUCTBHS 3apsSKEHHBIX TET OT
BEJIMYUHBI 3aPSJIOB ¥ PACCTOSHUS MEXK/Y TeJIaMu)
Dnektpuyeckoe noje. HanpspkEHHOCTD 37EKTPUYECKOTO MOJIS.
7.3 [lpuHuun  cyneprno3uiuu  SJACKTPUYECKUX  Mojed  (Ha
KaueCTBEHHOM YpPOBHE)
Hocutenn  snexTpuyeckux  3apsioB.  DJIEMEHTapHBIN
7.4 anekTpudyeckuil 3apsan. Crpoenue artoma. [IpoBogHuku u
JTUDJICKTPUKU
7.5 3aKOH COXpaHEHMS AJIEKTPUUECKOTO 3apsiaa
76 DNeKTPUYECKUM TOK. YcnoBus CYIIIECTBOBAHUS
’ AIEKTPUIECKOTO TOKA. MICTOUHHKHM MOCTOSTHHOTO TOKA
77 JIeicTBHSI DIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
’ MarHMTHOE). DJIEKTPUUECKUN TOK B )KMJKOCTSIX U ra3ax
73 OnekTpuyeckas  uenb. Cmia  Toka.  DIIEKTPUYECKOE
’ HAIpPSHKEHHE
79 CormpoTuBiieHHE TPOBOJHUKA. YJIEIHHOE COMPOTUBIICHUE
' BEIIIECTBA
7.10 3akoH OMa it yyacTKa Lenu
711 [TocnenoBarenpHOE U napajuiesIbHOe COCTMHCHHE
' IPOBOIHUKOB
712 PaboTa ¥ MOUIHOCTH AMEKTPHUUECKOro Toka. 3akoH J[xoyms —
' Jlenna
713 DneKTpuyYecKre ey U MOTPeOUTeNH dJIEeKTPUIECKON SHEPTUU
' B ObITy. KOopoTkoe 3aMbIkaHue
714 [TocrosHHbie  MarHuThl. B3auMonelcTBUE  MOCTOSIHHBIX
’ MarHuToB
715 MarnutHoe mnojsie. MaruutHoe mnojie 3eMJIM U €ro 3HaueHHe
' JUISE )KU3HH Ha 3emiie
7.16 OnbiT Opcrena. MarHuTHOE TMOJie DJIEKTPUYECKOrO TOKa.
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HpI/IMeHeHI/Ie SJICKTPOMArduTOB B TCXHHUKC

HeﬁCTBHC MAaroiuTHOroO 1oJid Ha HOPOBOAHHUK C TOKOM.
3JICKTpOI[BI/IFaT€JIB IIOCTOSHHOrOo Toka. Mcmonbs3oBaHue

717 JJIEKTPOJBUraTeel B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIopTe
718 OneiTel @apanes. SIBiacHHME 2IIEKTPOMArHUTHOW WHAYKIHH.
' [paBuito Jlenma
Onekrporereparop. CrnocoObl TONYYEHHUS DIICKTPUUECKOU
7.19 SHEPTUH. DJICKTPOCTAHIIMK HA BO30OHOBJISIEMBIX MCTOYHHKAX
SHEPrUuu
[IpakTuueckue padbOTHI:
OnbIThI 110 HAOIIOACHUIO ATEKTPU3ALUY TNl UHAYKLIHUEN U IPU
COIIPUKOCHOBEHHH.
HccnenoBanue  NEHCTBUS  DIIEKTPUYECKOrO0  MMOJIA  Ha
IIPOBOJAHMKH U JUDJIEKTPUKH.
Cbopka u mpoBepka pabOThl  DIEKTPUYECKOM  LIEMHU
MIOCTOSIHHOTO TOKA.
W3mepenue U peryupoBaHHue CUIIbI TOKA.
N3mepenue u peryinupoBaHue HaIIPSHKEHUS.
HccnenoBanue 3aBUCUMOCTH CWIIBI TOKA, HIYIIETO Yepes
pE3UCTOp, OT COMPOTHUBIIEHUS PE3UCTOpAa M HANPSDKEHUS Ha
pesucrope.
OneITEI, IEMOHCTPUPYIOUIME 3aBUCUMOCTH JJIEKTPHUYECKOTO
CONPOTUBIIEHUSI MPOBOJAHMKA OT €ro JUIMHBIL, IUIOIIAAU
MIONIEPEYHOr0 CEYEHUS U MaTepuaa.
IIpoBepka  mpaBuia  CJIOKEHUsS  HANPSDKEHUM — TIpH
7.20 IIOCJIEI0BATEIILHOM COEMHEHNN IBYX pe3ucTopoB. [IpoBepka

npaBWwia JJig CWJIbl TOKAa NP MNapajyIeIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue padOThI AIEKTPUIECKOTO TOKa,
uaymero 4epes  pesucrop. OnpeneneHne  MOLIIHOCTH
NEKTPUYECKOTO  TOKA,  BBIACIAEMOM  HAa  PE3HUCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HIYIIETO 4epes
JaMIIOUKy, OT HamnpsbkeHuss Ha Hell. Ompenenenue KIIJI
HarpeBarens. MccienoBaHMe MarHMTHOTO B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHuToOB. [3yueHWe MarHuTHOrO  IOJIs
MIOCTOSIHHBIX MarHUTOB IPU X OOBEIUHEHUU U Pa3JICICHUU.
HccenenoBanue 1elcTBUS 3IEKTPUIECKOTO TOKA HA MATHUTHYO
CTpenKy. OIBITbI, JEMOHCTPUPYIOLIUNE 3aBUCUMOCTb CHIIbI
B3aMMOJCHCTBHS KaTyIIKA C TOKOM M MAarHuTa OT CHJIbI TOKa
U HalpaBJIeHMs TOKa B Karymike. l3ydeHume nelicTBus
MarHMTHOTO IIOJIsI Ha MPOBOJAHUK ¢ TOKOM. KoHcTpynpoBanue
U u3yuyeHue paboTel snekrpoasurarens. Mamepenume KIIJ]

BHGKTPOIIBHFaTeHLHOﬁ YCTaHOBKH. OneITE IO HNCCIICAOBAHHUIO
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SIBJICHUS 3J'I€KTpOMaFHI/ITHOI71 WHAYKIWHA: HCCICIOBAaHUC
N3MEHEHMI 3HAUCHUS U HampaBJICHHUA HHAYKIUOHHOI'O TOKa

OuU3NYECKUE ABJIEHUSA B MPUPOJE: DIEKTPUUECKUE SIBJICHUS B
atMocdepe, IICKTPUUECTBO KUBBIX OPTaHU3MOB, MarHUTHOE

721 nojie 3eMiH, Jpei¢ MOIOCOB, POJIb MAarHUTHOTO TOJS ISt
KU3HH Ha 3eMJie, TOJSIPHOE CUSTHUE
TexHudyeckue  yCcTpOHCTBA:  AJIEKTPOCKOIN,  aMIIEPMETP,
BOJIBTMETP, pPEOCTaT, CYETYMK IIIEKTPUUECKOW DHEPIuH,
799 AJIEKTPOOCBETUTENbHbBIE pudopHI, HarpeBaTelbHbIE
' ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
MIpel0XpaHUTeNH, AJIEKTPOMArHur, AIIEKTPOJIBUTaTEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KUIIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHThI COAEPIKAHUS
pasnena
MEXAHUWYECKUE SABJIEHUA

2.1 MGXE'I‘HI/ILICCKOC nBuwkeHue. MartepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUECKOTO JIBXKCHUS

8.3 PaBHOMEpHOE IPSIMOIMHENHOE IBUKEHUE
#H##Par##HtHepaBHOMepHOE  TIPSMOJIMHEMHOE  JBUIKCHHE.

8.4 CpenHsis 1 MITHOBEHHasi CKOPOCTh TeJla MPU HEPaBHOMEPHOM
JIBKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIUHEITHOE IBUKEHHUE

8.6 #iHPar###CBoOonHoe mageHue. OnbITel [anwnes

g HH##Par##HPaBHOMEpHOE IBHXKEHUE O OKpY>XKHOCTH. [lepuon

8.7 U dacrtota oOpameHus. JluHeliHas W yrjoBas CKOPOCTH.
LleHTpoCTpEeMHUTENBHOE YCKOPEHHE

8.8 [TepBerit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpetnii 3akon HeroToHa

8.11 HiHPar##H#1 [puHuMI Cyneprno3uiuy CUII

8.12 Cwiia ynpyroctu. 3akoH ['yka

213 #i#HParfi##Cuna TpeHHs: CHJIa TPEHUS CKOJBXEHMsS, CHJa
TPEHUS TTOKOS, APYTHUE BUIBI TPCHUS

2 14 #H##Par##H#Cuna TSKECTM W 3aKOH BCEMHPHOTO TATOTEHHS.

yCKOpeHI/IC CBO60,Z[HOFO magacHUuA
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8.15

JBuxenue rtuianer Bokpyr Comnma. IlepBas kocMuyeckas
ckopocTs. HeBecoMoCTh 1 nieperpysku

8.16

PaBHOBecue MarepuanbHO TOUKU. AGCOTIOTHO TBEPAOE TEIO

8.17

H#H##Par##HPaBHOBecre TBEPJOTrO Tejla C 3aKPEIUIEHHON OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TsxecTH

8.18

Nmnynbce Tena. M3menenne nmnynbca. IMmynbe cuiibl

8.19

3aKkoH COXPAHCHUSA UMITYJIbCa

8.20

H#HH#HPart##PeakTUBHOE IBUKECHUE

8.21

MexaHnueckas pa60Ta 1 MOIIHOCTb

8.22

Pabora cun tsbkecTH, ynpyroctu, TpeHus. CBsi3b SHEpruu U
paboThI

8.23

HOTGHL{I/IaHLHaH BHGPFI/ISI TCJ1a, IOAHATOI'O HaJ HOBerHOCTbIO
3emin

8.24

HOTCHHI/IaHBHaﬂ OHCPIuAa Cc)KaToM IMPY>XKUHbI

8.25

#iParf##Kunernueckas sHeprusa. TeopemMa 0 KUHETHUECKON
SHEPTHUU

8.26

HH#HParf##3aKoH COXpaHEHHS] MEXaHUYECKON YHEPIUU

8.27

[TpakTuueckue pabOThI:

Onpenenenne cpeaHell CKOPOCTH CKOJBKEHHUS Opycka WU
JBYDKCHUS IIApUKa N0 HAKJIOHHOH Iiockoct. OmpenencHue
YCKOpPEHHs Teja TpU PaBHOYCKOPCHHOM JIBIDKECHHH TI0
HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBHCHUMOCTM IYTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.
[TpoBepka TrUMOTE3BI: €CIIM MPU PABHOYCKOPEHHOM JIBH)KEHUH
0e3 Ha4aJbHON CKOPOCTH IYTH OTHOCSTCS KaK PsiJi HEUETHBIX
YKcel, TO COOTBETCTBYIOIIHE MPOMEKYTKH  BPEMEHHU
OJIMHAKOBEI.

HccnenoBaHre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKCHHUS OT
CHJIBI HOpMaJIbHOTO JaBiieHus. OmnpeneneHue KodpuimreHTa
TpeHus: cKonbxkeHus. OmpeneneHne >XECTKOCTU MPY>KUHBL.
Onpenenenre pabOThl CHIBI TPEHHS TPU PABHOMEPHOM
JOBIDKEHUH  Tela IO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Ornpenenennie paboThl CHIIBI YIPYTOCTU TIPU MOIBEME Tpy3a C
WCTIOJIF30BaHUEM HEMOIBI)KHOTO U TIOJIBMXKHOTO OJIOKOB

8.28

duznyeckue SABICHUS B npupoac: TIPUIIUMBBI U OTJIMBBI,
JBHUXCHHUC IIJI1aHET ConHeyHon CHUCTCMBEI, PCAKTUBHOC
JABWIKCHUC )KMBBIX OPTaHU3MOB

8.29

Texnuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, AATYHMKHU ITOJIOKCHHA,
pacCcTosdHnd U YCKOPCHUS, paKCThI

MEXAHNWYECKUE KOJIEBAHUMA 1 BOJIHBI
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9.1

KonebarenbHoe aBmxeHue. OCHOBHbIE  XapaKTEPUCTUKH
KoJIeOaHUH: IepHOJ], YacTOTa, AMIUIMTY1a

9.2

MareMaTnueckuii ¥ NpPYKUHHBbIM MasTHUKU. [IpeBpaineHue
SHEPTUU MPH KOJIeOaTEIHHOM JABIKECHUH

9.3

3aryxaromue  kKojieOaHusA.  BeIHYyXKJeHHBIE — KoOJieOaHUSI.
Pe3onanc

94

Mexannueckue BojHBL. CBOWCTBA MEXaHMYECKHMX BOJH.
[IponosibHBIE ¥ TONIEPEYHBIE BOJIHBIL. [[7TMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHusl. MexaHnyecKue BOJHBI B TBEPAOM Telie,
celiCMUYEeCKHE BOJIHBI

9.5

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

9.6

WHdpa3Byk U yabTpa3ByK

9.7

[TpakTiueckue padbOThI:

Onpenenenne YJaCTOTEI u rnepuojia KoJIeOaHuit
MaTEeMaTHYECKOTr0 MasiTHUKA.

Omnpenenenre 4acToThl W Tepuoaa KoneOaHuN MNpPyKMHHOTO
MasiTHUKa

UccnenoBanue 3aBUCUMOCTH nepuoa KosebaHui
MOJIBEIICHHOTO K HUTHU Ipy3a OT JUIMHBI HUTH. VcclienoBanue
3aBUCUMOCTH TE€pHOJIa KOJICOAHUN MPYKUHHOTO MASTHHKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TIepHoia KoJieOaHUU
rpy3a, MOABEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTU
npyXuHbl. M3Mepenue yckopeHusi cCBOOOIHOTO MaieHus

9.8

@u3nYeCcKUe SABJICHUS B MPUPOAE: BOCHPUATHE 3BYKOB
JKUBOTHBIMU, 3€MJIETPSICEHUE, CEHICMUYECKHE BOJIHBI, IIyHAMH,
9X0

9.9

TexHnueckue yCTpOHCTBA: 9XO0JIOT, UCMOJIb30BaHUE
yJIBTPa3ByKa B OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

ONEeKTpOMarHUTHOE  MOJ€.  DJIEKTPOMAarHUTHBIE  BOJIHBI.

101 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTtHas npupona ceta. CkopocTh — cBeTa.
' BoJ1HOBBIE CBOCTBA CBETA
[TpakTuyeckue paboTHI:
10.4 N3yueHne CBOMCTB JJIEKTPOMATHUTHBIX BOJH C IIOMOILIBIO
MOOMITBHOTO TenedoHa
10.5 dusznueckue SBICHUS B MpuUpoje: OUOIOrHMYecKoe IeiicTBHe
' BUJUMOTO, yIbTPaQHOIETOBOTO U PEHTT€HOBCKOTO M3TyUYCHH
10.6 TexHuyeckue ycTpoicTBa: UCIOIb30BaHUE JIEKTPOMATHUTHBIX

BOJIH JIJI1 COTOBOM CBS3U
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CBETOBbBIE SABJIEHUA

11.1 JlyuyeBast mozensb cBera. ICTOUHMKH cBeTa
11.2 IIpssMonuHETHOE pacIIpOCTpaHEHNE CBETA
11.3 Otpaxxenue cBeta. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETa
114 IIpenomnenne cBera. 3akoH mpenomiieHHs cBera. IlomHoe
' BHYTpPEHHEE OTPaKEHUE CBETA
11.5 Jlunza. Xop nydeit B tuH3e
11.6 OnTuueckas cucrema oroarnmnapaTa, MUKPOCKOIA U TEJIECKOMa
117 I'maz kak  onTuueckas  cucreMa. biauszopykocTb U
' JIbHO30PKOCTh
118 Pasnoxxenune Oenoro cera B cmektp. OmbiTel HbloTOHA.
' CrnosxeHue CIeKTpaIbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTrueckue pabOTHI:
#H##Par##HtccienoBaHue  3aBUCUMOCTH  yIVIa  OTpakKEHUS
CBETOBOTO JIy4a OT yTJia MaeHHs.
11 #i#HPar#Ht#13yueHne XapakTepUCTHK M300pa)keHUsl MpeaMera
B IUIOCKOM 3€pKaJe.
#iParf##lccnenoBaHue 3aBUCHUMOCTH  yrila HPEJIOMIICHUS
CBETOBOrO Jy4ya OT yrIja MaJeHUs Ha TPaHUIE «BO3AYX —
11.9 CTEKJIO».
#H##Par##H lonyyenue HU300paKCHUI c IIOMOIBIO
coOuparorien JTUH3BI.
#iHtPar##H#Onpenenenue (boxycHOrO paccTosTHUS u
ONTUYECKOH CHIIbI cOOMparoIeii TUH3BI.
HH#HPar###ONBITHI 10 Pa3JI0KEHUIO 0EJI0ro CBeTa B CIIEKTP.
#Hi#HPar###ONBITHl 110 BOCHPUATHIO L[BETA MPEAMETOB IIPU UX
HAOJII0/IEHUH Yepe3 LIBETOBbIE (UIILTPHI
dusuueckue spineHus: B npupoje: 3atmeHus Conuna u JIyHsl,
11.10 [[BETa TeJl, ONTUYECKUEe sBIECHUS B aTMocdepe (uBeT HeOa,
pedpakuus, paayra, MUPax)
1111 TexHu4eckne yCTpOMCTBA: OYKH, IMEpUCKol, (oToanmapar,
' ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
2.1 OmnswiTel Pesepdopaa u minanerapHas monenb aroma. Mojenb
' aroma bopa
122 Hcnyckanue ¢ TOIVIOIIEHWE CBeTa aroMoM. KBaHTBHI
12 ' JIvHeiyaThbie CIeKTPhI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3 Ty dCHHS
124 Ctpoenue atomHoro sipa. HykimoHnast Mosieb aTOMHOTO sijipa.
' N3oTonst
12.5 PannoaktuBubie  mpeBpameHus. llepuwon  momypacmaga
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ATOMHBIX AICP

H,Z[epHBIC pCaKknuu. 3aKOHEBI COXpPAaHCHUA 3apsAd0BOTO U

12.6
MacCOBOT'O YHCEI
12.7 DHeprus CBI3U aTOMHBIX sA7iep. CBsA3b MACChI U SHEPTUU
12.8 Peaknuun cunre3a u nenenus sjaep. VCTouyHUKM >HEpruu
' Couniia u 3B€31
12.9 SlnepHasa sHepreTuka. JleMcTBUE paJMOAKTUBHBIX WU3Iy4EHUU
' Ha )KUBbIE OPTaHU3MBbI
[TpakTueckue padboThI:
Habntoienue CriomHbIX U JIMHEHYAThIX CIIEKTPOB U3JTy4EHHUS.
12.10 UccnenoBanue TpEeKOB: HU3MEPEHUE HSHEPTrUM YACTHUIIHITIO
TOpMO3HOMY TyTH (TI0 hoTOrpadusim).
W3mepenue paaroakTuBHOTO (hoHA
@dusznueckue  ABIEHUA B IPUPOAE: €CTECTBEHHBIN
1211 paaMoakTUBHBIN (OH, KOCMHUYECKHE Iyud, paJHOaKTHBHOE
' U3JIy4eHHE PUPOJIHBIX MUHEPATIOB, IEUCTBUE PAaIMOAKTUBHBIX
M3JIy4eHUI Ha OPraHu3M YeJIOBeKa
1212 TexHU4ecKne yCTPOMCTBA: CIEKTPOCKOI, WHAWUBUIYATbHBIN

JI0O3UMETp, KaMepa Bunbcona
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ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
HNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOOBaHNSs

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl
OCHOBHOTI0 0011ero oopaszopanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu GU3MKH B HAYYHOU KapTUHE MUPA; CPOPMUPOBAHHOCTH
0a30BBIX TPEJCTABICHUNH O 3aKOHOMEPHOW CBSI3M W MO3HABAEMOCTHU
SIBIIGHUA  TPUPOABI, O POIU  JKCIepUMEHTa B  (Qu3uke, O
cucTeMooOpasyromei poau (pU3MKK B Pa3BUTUU E€CTECTBEHHBIX HayK,
TEXHUKU W TEXHOJIOTHH, 00 3BOJONUN (HU3HUECKUX 3HAHUA U UX POJIH B
IIEJIOCTHOM €CTECTBEHHOHAYUYHON KapTHHE MHUpPA, O BKJIAJE POCCUUCKHUX U
3apyOe)KHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00OBSICHEHUE MTPOIIECCOB
OKpY’KaroIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTHIA

3HaHUA O BUJIAX MaTepUH (BEIIECTBO U I0JIE), O JBMXKEHUH KaK Criocooe
CYUIECTBOBaHHUS MaTEpUH, 00 aTOMHO-MOJICKYJIAPHONH TEOPHU CTPOCHHUS
BElIECTBa, 0 (PM3NYECKOI CYUIHOCTH SIBJICHUH MPUPObl (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX ); YMEHUE PA3INYaTh SIBICHUS
[0 ONHMCAHHMIO HX XapaKTCPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JJaHHOEe (hr3nUecKoe SBJICHUE; YMEHHUE paclio3HaBaTh
NpPOSIBIIEHUE M3YYEHHBIX (U3MYECKUX SIBICHUH B OKpYXarolleM MHpe,
BBIJIEJISAS UX CYILIIECTBEHHbIE CBOMCTBA (IIPU3HAKM)

Brnanenune ocHoBaMW MOHSATHUHHOTO ammapara U CUMBOJHWYECKOTO S3bIKA
GU3MKK U HCMONb30BaHUE HMX JUIS pelIeHHs Y4eOHBIX 3a/ay; yMEHHe
XapaKTepu30BaTh CBOWMCTBAa Tel, (U3MUECKHUE SIBICHUS M MPOIIECCHI,
UCTIONB3YS GyHIaMEHTAIbHbBIE U SMITUPUUYECKHE 3aKOHBI

YMeHne onmchIBaTh HN3YUYCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘I€CKI/IC SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘IeCKI/Ie BCJIIMYHUHBI

Brnanenue ocHOBaMH METOJIOB HAYYHOTO NMO3HAHUS C YYETOM COOIIIOICHHS
MpaBwII OE30MACHOTO TPYIa: HAOI0IeHNEe (PU3NICCKUX SBIICHUI:

YMEHHE CaMOCTOSATEIILHO COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H3
JAHHOTO Habopa 000PyI0BaHUS 110 MHCTPYKIIMHU, OMIMCHIBATH XOJ OIBITA U
3aIUChIBATh €TI0 PE3yJIbTaThl, HOPMYITHPOBATH BHIBOJIBL;

NPOBEJICHUE MPSIMBIX U KOCBCHHBIX H3MEPCHUH (DU3MYECKUX BEIUYHH:
yMEHHE  IJIAHUPOBAaTh  H3MEPEHHs,  CaMOCTOSTEIbHO  COOMpAThH
IKCIEPUMEHTAIbHYIO YCTAaHOBKY MO WMHCTPYKIIMH, BBIYUCISATH 3HAUYCHUEC
BEJIMYMHBI U aHAIU3UPOBATH I1I0JIyUYEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOMU
[IOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;

IMPOBCACHUC HECIJIOXKHBIX OKCIICPUMCHTAJIbHBIX HCCHGI{OBaHHﬁ;
CaMOCTOSTEIILHO COOMPATh AKCIICPUMEHTAIBHYIO YCTAHOBKY U TIPOBOIUTH
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UCCJICIOBAHKE TI0 MHCTPYKITUH, TIPECTABIATH TOJydYeHHBIC 3aBUCUMOCTH
bU3MYEeCKUX BEIMYMH B BHAE TaOiui © TpauKOB, YUUTHIBATH
HOTPEIIHOCTH, JIIaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIICIOBAHMUS

[TonnMaHmMe XapaKTEpPHBIX CBOMCTB (PU3MUECKUX MOeNel (MaTepraibHast
TOYKa, a0COTIOTHO TBEPIIOE TEJIO, MOJECIH CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX Tell, IJIAHETapHas MOJEIb aTOMa, HyKJIOHHAs MOJENIb aTOMHOTO
sJipa) ¥ YMEHUE MTPUMEHATh UX JJII 0ObsICHEHUS (PU3UICCKUX TIPOIIECCOB

YMeHue o0bACHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM YHCIIe
U B KOHTEKCTE€ CHUTyallUll IPaKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa, B
YaCTHOCTHU, BBIABIATH MNPUYUHHO-CICACTBCHHLIC CBIA3M U CTPOUTH
0oO0BsICHEHHE C OMOpPOM Ha M3yYEHHbIE CBOMCTBA (M3MYECKUX SIBJICHU,
(u3nUecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIN

YMmenue pemats pacd€THble 3a1a4M (Ha 6a3e 2 — 3 ypaBHEHHUI ), HCTIONB3Y I
3aKOHBI U (POPMYJIBI, CBSA3BIBAIONINE (PU3NUECKHE BEINIHHBI, B YACTHOCTH,
3aMMChIBaTh KPaTKOE yCIIOBUE 3aJjaui, BBISBIISITh HEJOCTAIOLIUE JAHHBIE,
BbIOMpaTh 3aKOHBI U (GOpPMYJbl, HEOOXOAUMbIE IJsi €€ pelieHus,
UCIIOJIb30BaTh CIPAaBOYHBIE JAHHBIE, IPOBOJUTH PacuéThl M OLEHUBATH
PEATUCTUYHOCTb MTOJTyYEHHOT'0 3HaueHHs! (pU3nUecKoi BEIMUMHBI, yMEHUE
OTpeNeNIATh PAa3MEPHOCTh (PU3UUECKOM BEIMUYMHBI, MOIYYEHHOW MpH
pEILIEeHNN 3a7a4n

YMeHHe XapakTepru30BaTh MPUHIUIIBI JEHCTBUAS TEXHUUECKUX YCTPOUCTB,
B TOM 4HuCJIe OBITOBBIX NMPHUOOPOB, M MPOMBIIIIEHHBIX TEXHOJOTHYECKUX
IPOLIECCOB 0 UX OMUCAHMIO, UCIIOJNIb3YS 3HAHUS O CBOMCTBAX (PU3NUECKUX
SBJICHUH ¥ HE0OXOoaUMble (pru3nyecKre 3aKOHOMEPHOCTH

10

YMeHue ncnosib30Bath 3HaHUS 0 (PU3MUECKUX SIBJICHUSAX B TIOBCETHEBHOM
KU3HU JUIs1 oOecriedeHus] Oe30MacHOCTH NpU OOpaleHUH ¢ OBITOBBIMH
npubopaMyu U TEXHUUYECKUMM YCTPOWCTBAMM, COXPAHEHMs 3]I0pOBbSI U
COOJIIOJICHHUSI HOPM HKOJIOTHUYECKOTO IOBEIEHHUs B OKpYXKarolled cpene;
NOHUMaHWE HEOOXOAUMOCTH TPUMEHEHUs JOCTIKEHHH (u3uku u
TEXHOJIOTMH ISl pallMOHAJIBHOTO IPUPOIOIIOIb30BaHUS

11

OnelT moMcKa, MpeoOpa3oBaHMs U MpPEJCTaBICHUS HHOOpPMALUU
(U3UUECKOro  CoAep)KaHUsl C  HCIOJIb30BAaHMEM HH(POPMALUOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJOTHH; YMEHHE OLEHUBAThb JIOCTOBEPHOCTH
NOJY4YeHHOM HWH(POpPMAalMM Ha OCHOBE MMEIOLIMXCS 3HAHUH U
JIOTIOJIHUTENBHBIX UCTOYHUKOB; YMEHHUE HUCIIOJIB30BATh NPU BHIIOJHEHUU
y4eOHbIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (HU3UUECKOro
COIEpXkKaHUs, CIpPaBOYHBICE MaTepUaibl, pecypcsl ceth IHTepHer;
BJIaJicHHe 0a30BBIMU HaBBIKaMH IpeoOpa3oBaHus WHPOPMAIMU U3 OJTHOU
3HAKOBOM CHCTEMBbl B JpYryl0; YMEHHE CO3/1aBaTb COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOINEHUS Ha OCHOBEe MH(popManuu u3

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

IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

Kon
1 MEXAHUWYECKUE ABJIEHW A
11 Mexanuueckoe JBH KCHHUE. MarepuanbHas TOYKa. Cucrema oTcuéra.
' OTHOCUTENBHOCTD ABMXKCHHS
PaBHOMepHOEe M HepaBHOMepHOE nBHxkeHue. CpenHsisi ckopocTh. Dopmyna s
1.2 | BwluMCHeHus cpenHeit ckopoctu: v = S/t
PaBHOMepHOE TIPSMOJMHENHOE [BM)KEHHE. 3aBUCHUMOCTh KOOPAMHATHI Tela OT
BPEMEHU B CIIy4yae PaBHOMEPHOT'O MPSIMOJIMHEUHOTO IBUKEHUS:
1.3 x(t)=x,+v0f
I'padmkm 3aBHCHMMOCTH OT BpEeMEHH Ui TPOCKIUU CKOPOCTH, TPOCKIIUU
TepeMeIeHus, Ty TH, KOOPAUHATHI TPH PAaBHOMEPHOM MPSIMOJIMHEMHOM JIBYKEHUU
3aBUCUMOCTh KOOpPAMHATBI Tella OT BPEMEHHM B CJIydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO IBHXKCHHUSI:
: . £
Sx(I) = 1'39__ * I-Cl; * ?
DopmyJibl 1J1s1 MPOEKIIUU TTEPEMEIICHUS, TPOCKIIMU CKOPOCTH U MPOEKIIUU YCKOPEHUS
MIPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKECHUM:
S . f
1.4 Sx (f) =Up,-t+a,- ? d
U.\'(I) =Up, +a, -1,
a. (f)=cast,
Uy, -y, =2a,s,
I'pacduku 3aBUCUMOCTH OT BPEMEHHU JJIsl POCKIIMH YCKOPEHUS, TPOSKIIUHA CKOPOCTH,
MPOCKIMU TMEePEMEILECHUs, KOOPJAUHATHI MPU PABHOYCKOPEHHOM MPSIMOJIMHEUHOM
JBUKCHUN
CBobonnoe mazeHue. PopMysibl, OMHMCHIBAIOIIUME CBOOOJIHOE IMaJeHHE Teia M0
L5 BEPTUKAJIN (ABMKEHHUE TeJla BHU3 WJIM BBEPX OTHOCHUTEIIBHO MOBEPXHOCTHU 3E€MIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHHU JIs IPOSKIIUU YCKOPEHUS, MIPOSKIIMH CKOPOCTH
Y KOOPJMHATHI IPU CBOOOAHOM I1aJICHUU TeJIa M0 BEPTUKAIH
CKOpOCTh PaBHOMEPHOTO JABMYKEHHUS Teja 10 OKPYKHOCTH. HampaBiieHre CKopocTH.
1.6 @opMyna [ BBIUMCICHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTH W TEPHOJ

oOpareHus:
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2R

U=T

L[eHTpOCTpCMI/ITeJIBHOC YCKOpCHHUC. HanpaBneHHe HCHTPOCTPECMHUTCIILHOI'O
YCKOPCHUH. CDopMyna IJI BBIYUCJIICHUSA YCKOPCHUA:

_ b
“F
®opmyna, cBI3BIBAIONIAS IEPUOJT M YACTOTY OOpaIICHUS:
V.= :
T

17| PT7w
1.8 | Cwuna — BekTopHas ¢pusndeckas BennunHa. CI0KESHHE CUIT
1.9 | SBnenue unepuuu. [lepsoiit 3akon HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUs Tella U BEKTOpa CUJIbI, ACHCTBYIOLIEH Ha
TEJI0
Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:
11| P =Fis
Tpenue Mokos U TpeHue CKoNbXeHHs. Dopmyiia s BBIUUCICHUS MOMAYJS CHIIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p =k
Hedopmarus Tena. Ypyrue u Heynpyrue 1edopMaiui. 3aKoH ynpyroi nedopmManuu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe TsAroreHue. 3akOH BCEMUPHOTO TATOTEHMUS:
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F:G.:—_“

R
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO TaICHHMS.
dopMya 17151 BBIYUCICHHSI CHIIBI TSDKECTH BOJIM3HM MoBepXHOCTH 3emuu: F = mg.

I[BI/DKGHI/IG IJIAHET BOKPYT Comnnna. HepBa;I KOCMHYCCKasA CKOPOCTb. HesecomocTs u

Heperpy3Ku

1.15

Nmmynsc Tena — BekTopHas (pu3ndeckas BEIIMIMHA.
p=mb

I/IMHy.]'IBC cucteMbl Ten. U3MeHeHne HUMITYJIbCA. I/IMHYJ'IBC CHIJIbI

1.16

3akoH COXpPaHCHUA UMITYJIbCA JI 3aMKHYTOﬁ CHUCTCMBI TCJI:
D=mU +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

MexaHuueckas pa60Ta. dDopMyJIa JJIA BBIYHUCIICHHUA pa6OTLI CHIIBI:

A=Fscosa

MexaHuueckast MOIITHOCTb:

1.18

Kunernueckas u MMOTCHIMAJIbHAA SHCPI'UA. (DOpMy.]'Ia JJIA BBIYHUCIICHUA
KUHETUYECKOMH OHCPIuu:

2
mu
E:q =
2
Teopema o kuHeTHUecKOU sHeprun. Popmyiia i BBIYUCICHUS TOTCHIMAIBHON
SHEPTUHU TeJa, IOJIHATOIO

HaI 3eMIIEH:

1.19

MexaHuyeckas SHEpIrus:
E=E.+E p

3aKOH COXpaHEHMsI MEXaHNUeCKOM 3Heprun. Popmyia s 3aKOHA COXPaHEHUs
MEXaHUYECKON SHEPTUU B OTCYTCTBUE CUJI TpeHus: £ = const.
IIpeBpamenue MeXaHU4YECKON PHEPTUH ITPU HAIMYMH CUJIBI TPEHUS.

1.20

[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peruar. Moment cuibl: M - Fl.
VYcioBre paBHOBECHS pbluara:
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M +M, +..=0
[ToasmxHbIN 1 HEMOABWKHBIN O0510KU. KI1J] mpocThIx MEXaHU3MOB,

n= Anonesuas
*‘4ﬂrpaqennaz

1.21

JlaBiienue TBEpIOTO TENA.
®dopmyna assl BEIYUCICHUS JaBICHHs TBEPAOTO Tea:
F
F="g:
JaBnenue raza. ATMmocdepHoe J1aBleHuE.
l'unpocraTudeckoe AaBlieHNE BHYTPH SKUIKOCTH.
®dopmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+Pm,
1.22 | 3axkown Ilackansa. ['mapaBnuueckuii mpecc
3akoH Apxumezna. @opMyina AJis ONpeeiIeHHs BbITAJIKUBAOLIEH CUITbI, AEUCTBYOLIEH
Ha TeJIO, NOTPYKEHHOE B AKUIAKOCTh WM ra3:
1.23 F.—‘q:u. —peV
VYcnoBue mraBanus tena. [lnaBanue cy10B M BO3yXOIUIaBaHUE
Mexanuueckue konebaHus. AMIUIMTYAa, TIEPUO M YacToTa kojebanuil. dopmyna,
124 CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOIeOaHUH:
. Y 1
T
125 Marematnueckuii W NpYyXUHHBIA ~ MasAsTHUKHU. lIpeBpamienwe »sHeprum npu
' KOJIeOATETBHOM JBMKEHUN
1.26 | 3aryxaromue koneOanus. BoiHy)eHHbIe KojeOaHus. Pe3zonanc
Mexannueckue BoJHBL llpomonbHble M TomnepedHble BONHBL. [{nMHa BOMHBI U
CKOPOCTb pPacIpOCTPaHEHHUs BOJIHBI:
1.27 R
128 3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpakeHHE 3BYKOBON BOJIHBI Ha IpaHULE JBYX
' cpen. MudpasByk u yibTpasByk
IIpaxmuueckue pabomul
N3mepenue cpenHeil TMJIOTHOCTH BEUIECTBA; ApPXMMEIOBOM CHIIBI; KECTKOCTHU
129 MPYXKUHBL, KOd()UIMEHTa TPEHHUS CKONBXKEHUS; paOOThl CHIIBI TPEHUS, CHIIBI

yIPYTOCTH; CpeAHEH CKOPOCTH MABIDKEHHs Opycka MO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHHus: OpycKa IMpH JBWKEHHUU 10 HAKIOHHOHW IUIOCKOCTH; YacTOTHI U MEpPHOa
Kose0aHUIl MaTeMaTU4YecKOro MasTHHMKA; YacTOThl M MHepuoja KoseOaHui
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MPYXKUHHOTO MAasTHHKA; MOMEHTa CHWJIbI, JEWCTBYIOUIET0 Ha pblyar; paOOThl CHIIbI
YOPYTOCTH NPHU MOABbEME I'py3a C MOMOIIbIO HEMOJBUKHOIO OJI0Ka; pabOThl CHIIbI
YOPYTOCTH MPU NOAbEME Ipy3a C MOMOILBIO MOABMKHOTO OJI0Ka.

HccnenoBanne 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM YaCTU
T€Na U OT IUIOTHOCTH >KUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIBI OT MacChl
TE€Na; CHUJIbl TPEHMSI CKOJBXEHHS OT CHJIbBl HOPMAJIbHOIO JABJIEHHUS U OT poja
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPY>KUHE, OT CTENIEHH AePOopMalun
IpPYKHUHBI; YCKOPEHUs OpycKa OT yIJla HaKJIOHA HaIllpaBJIAOIE; epruo/ia (4acToThl)
KoJe0aHUi HUTSHOIO MasTHUKA OT JUIMHBI HUTH; Mepuojia KoseOaHuil npy>KMHHOTO
MasTHUKa OT Macchl Ipy3a U *KECTKOCTU MPYKUHBI; UCCIETOBAaHUE HE3aBUCHUMOCTHU
nepuoja KojebaHW HUTSHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka ycnoBus
paBHOBECHS pblyara

Qusuueckue A61eHUs 6 npupode: TPUMEPH] IBUKEHHS C PA3JIMYHBIMU CKOPOCTSMH B
JKUBOU U HEXKUBOM IIPUPOJE, NIEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIINBBI
W OTJMUBBI, ABWXKeHUE aHeT COJIHEYHON CHUCTEMBI, PEAKTUBHOE JIBM)KEHHME KUBBIX

1.30 OpPraHU3MOB, pblUaru B TeJ€ YEJIOBEKA, BIUSHHE aTMOC(EPHOIro JaBJIECHUS Ha HKHUBOH
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSICEHHE,
CEICMHMYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea: CIUAOMETp, IATYMKU IIOJOXKEHUS, PACCTOSIHUA H
YCKOpEHUS, JAWHAMOMETD, IOAIIMIIHMKHK, PpAaKeTbl, pblYar, MOIBW)XHBIA U

131 HEMOJABWKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, IPOCTbIE MEXAaHWU3MbI B OBITY,

' cooOwiammuecs: Ccocyipl, YCTPOMCTBO BOJOINpPOBOJA, THAPABIMYECKHHA IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPLIHEBOM HACOC, apeoMeTp, 3XOJOoT,
WCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHHKE

2 TEIIIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOECHMS BEILLECTBA.

2.1 Mopgenu  TBEPAOTrO, JKUAKOTO W Ta3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucrannuueckue u amop¢Hbie Tena

’9 JIBmkeHne yacTtull BemiecTBa. CBsA3b CKOPOCTH JBMKEHUS YacTHLL C TEMIIEPATYPOU.

' BpoyHoBckoe nBuxenue, tudpdysus

2.3 | CmauuBaHUE U KaIWUISPHBIC SIBICHUS

2.4 | TennoBoe paclIMpEHUE U CKATUE

2.5 TennoBoe paBHOBECHE

26 BuyTtpennss sueprus. Pabota u Teruionepenaya kak cnocoObl HI3MEHEHUS! BHYTPEHHEH

’ SHEPrUu

2.7 | Bwuppl TemIonepenadn: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYEHUE
Harpeanue u oxnaxaenue ten. KonnuecTBo TemIoThl. Y AeabHas TEMIOEMKOCTD:

28 O=cm(t,—t,)
3aKOH COXpaHEHHs SHEPIHH B TEIUIOBBIX IIpolieccax. Y paBHEHHE TEIUIOBOrO OajlaHca:

2.9

0 +0, +..=0
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Hcnapenne u konneHcanys. MIsMeHeHrne BHyTPEHHEN SHEPTHH B IIPOLIECCE UCTTAPEHUS

2.10 u koHAeHcauu. Kunenue sxuakoctu. Y nenpHas TemioTa nmapooopaszoBanus: L = O/m
2.11 | BnaxHocTb BO31yXa
[InaBnenue u kpucramsanus. Mi3MeHeHre BHYTpEHHENH SHEPIrUU NPH IUIABJIICHUH U
KpUCTAJUIM3alUU. Y AeJIbHAS TEIUIOTa TUIaBJICHUS:
2.12
' ,_9
T om
)13 BuyTpeHHss 3Heprusi cropanus TOIUIMBA. Y IebHAas TEIJIOTa CTOPAHMS TOIUINBA: g =
' O/m
2.14 | Tlpunuuns! pa®oTsl TemnoBslx apurateneid. KI1/] rennosoro asurarens
Ilpakmuueckue pabomwl
N3mepenne ynenbHON TEIIOEMKOCTH METAUIMYECKOTO LHWJIMHAPA;, KOJIUYECTBA
TETUIOTHI, TTOTYYEHHOTO BOJONH KOMHATHOM TeMIlepaTypsl (PMKCUPOBAHHON MaccChl, B
215 KOTOPYIO OIYIIEH HAarpeThlil HMWIMHAP; KOJIUYECTBA TEIUIOThI, OTJIaHHOTO HAarpeThiM
' LMIMHIIPOM, TOCJE OMYCKAaHUS €ro B BOJly KOMHAaTHOM TeMIepaTypbl; OTHOCUTEIBHOMN
BJIQYKHOCTH BO3/1yXa; YAEIbHOM TEIIOTHI IUIaBJICHUS Jbaa. MccienoBanue n3MEeHEHUs
TEMIEpaTypbl BOABI MPH PA3IMYHBIX YCIOBUSAX; SBJIEHUS TEIUIOOOMEHa TMpHU
CMEUIMBAHUU XOJIOAHOW U ropsiuei BOAbIL; Ipoliecca UCIapeHUs
Qusuueckue A671eHUs 8 NpUpoOe: TOBEPXHOCTHOE HATSKEHUE U KAIUJUISIPHBIE SIBICHUS
2.16 | B mpupoxae, KpucTauibl B Tpupoje, uiznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsI, CHEeTa
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPbl HCIOJb30BAHUS KpPUCTAIJIOB,
2.17 | XKUOKOCTHBIN TEPMOMETP, JATUUK TEMIIEPATYPbI, TEPMOC, CHCTEMA OTOIJIEHUS IOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTATEIb BHYTPEHHETO CrOPaHuUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Dnextpuszanus Tein. J[Ba BUuaa 3JeKTpUUECKHX 3apsiioB
3.2 | BsaumopelicTBue 3apsKEHHBIX Tenl. 3akoH KysoHa
3.3 | 3aKkoH COXpaHEHUs IEKTPUUECKOTro 3apsaa
34 Onexrpuueckoe mnone. Hanpsx€HHocTs  anekTpuyeckoro  monst.  [IpuHiun
' CYNEPIIO3UINH JIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn osnektpuueckux 3apsaoB. JlelicTBHE  3JIEKTPUYECKOrO TOJsA  HA
' 3eKTpUuUecKue 3apsaabl. [[poBOAHUKY U JUAIIEKTPUKU
[TocTostHHBIN diekTpudecKkuid TOK. JleWcTBus snekTpuyeckoro Toka. Cuia Toka.
3.6 | Hampsxenue.
I=q/t, U=A/4
37 DNEKTPUUECKOE COIIPOTUBIIEHUE. Y ACIBHOE 3IEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma mJ1a yyacTka anekTpuaeckont nenu: / = U/R
3.9 | IlocnenoBaTenbHOE COEAUHEHUE IPOBOIHUKOB:
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I,=I,; U=U,+U,: R=R +R,

Hapamleanoe COCAUHCHHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUS:

1

U =UgI=I+I;R=

-

e

CwMenranHbIE COCAUHCHUS ITPOBOAHUKOB

3.10 | PaGota u mMomHOCTB AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyinst — Jlenna:
3.11 2
Q=I"-R-t
312 OmnbIT OpcTeaa. MarHuTHOE 1OJIE MPSIMOTO MPOBOAHUKA ¢ TOKOM. JIMHUM MarHUTHOM
’ WHTYKIIAH
3.13 | MarauTHoe nojie NoCTOSSHHOTO MaruuTa. B3anmoielicTBie MOCTOSSHHBIX MATHUTOB
3.14 | ]JleiicTBHE MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM
3.15 | Omnsbitel apages. SBneHue annekTpoMaraiuTHoW nHAyKuuu. [Ipasuiio Jlenna
Ipaxmuueckue pabomul
N3mepenue 3MeKTprUUecKOro COMpPOTUBIEHUS PE3UCTOPA; MOIIIHOCTH JIEKTPUUECKOTO
TOKa; pabOThI MEKTPHUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BOSHUKAIOIIETO B MPOBOAHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HANpPsLKEHHS] HAa KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH CONPOTUBIICHUS
' OT JJIMHBI IPOBOJHHMKA, IUIOHIAJM €ro IONEPEYHOr0 CEYEHUs U YIEIBHOIO
COIIPOTHUBIICHUS.
[IpoBepka mpaBmia Ui 3IEKTPUYECKOTO HAMPSIKEHHUS IMPU IOCIEI0BATEIHHOM
COCIMHEHUH NPOBOJHUKOB; TpaBWia JUIS CHJIbI DJEKTPUYECKOrO0 TOKa IpHU
napauieIbHOM COeIMHEHUHU POBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue A6NeHUs 6 npupode. DICKTPUYECKHUE SBICHHA B arMmocdepe,
3.17 | 3HEKTPUYECTBO >KUBBIX OPraHU3MOB, MATHUTHOE 10JI€ 3eMJIH, Apei( MOIIOCOB, POJib
MarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3emie, TIOJISIPHOE CHUSTHUE
Texnuueckue ycmpoiicmea: dAEKTPOCKOIN, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUNK
318 INMEKTPUYECKON DHEPTUH, DIIEKTPOOCBETUTEIIbHBIE MPHOOPHI, HarpeBaTeIbHBIC
' 3IEKTPONPUOOPHI (MPUMEPHI), DIIEKTPUUECKHUE TPETOXPAHUTENH, 3SIEKTPOMATHHUT,
AJEKTPOABUraTeNb IOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 | DnekrpomarHuTHbIe BOJHBI. [1Ikana 351eKTpOMarHuTHBIX BOJIH
3.20 | JlyueBas moznens cBeTa. lIpsimonmHelHOE pacpoCTpaHEHUE CBETA
3.21 | 3akon orpaxkeHus cseta. [Inockoe 3epkano
3.22 | Tlpenomnenue cBeta. 3aKOH MPETIOMIICHHS CBETa
3.23 | ucnepcus cBeta
394 JIunza. Xop nyyel B inH3e. DOKYCHOE pacCTOsIHUE JUH3bI. ONITHYECKas CUJla JIUH3BI:
' D=1/F
3.25 | TI'ma3 kak ontuyeckas cuctema. Onruiyeckue npudopbI
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Ipakxmuueckue pabomwl

#H##Par###I3mMepeHne  ONTUYECKOM CHUJIbI  coOuparomeid JIMH3bI,  (HOKYCHOTO
paccTosiHusl coOMparoIeii JIMH3BI (10 CBOWCTBY pPaBEHCTBA pa3MEpOB IMpEaMeTa U
U300paKEHHsI, KOTJa MpPEIMET pacloJIOKeH B JIBOMHOM (OKyce), IoKa3aTels

3.26 | mnpenoMIIeHHs CTEKIA.
#H##HPar##llccnenoBanue  CBOMCTBa HM300paKeHHsI, MOJIYYEHHOTO C TOMOIIBIO
cobuparomiell JIMH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yTIJla TIPEIIOMJICHHS CBETOBOTO Jiyda OT YIJIa TaJeHHs Ha TPaHULE
«BO3YX — CTEKIIO»
397 Qusuueckue sanenus 6 npupode. 3atMenust Connua u JIyHsl, 11BeTa Tel, ONTUYECKHE
' aBIeHUs B aTMocdepe (uBeT HeOa, pedpakuus, paayra, MUPax)
3.28 | Texuuueckue ycmpoticmea. 09KA, IEPUCKOI, (OTOAIIAPAT, ONTHUIECKUE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PanmnoaktuBHOCTH. Anba-, 6eTa-, raMMma-usnydeHus. Peakiuu anbga-u 6eta-pacmana
4.2 | OmnsiTel Peszepdopaa no paccesnuto anbpa-uactui. [lnanerapaas moaens atoma
4.3 CocrtaB aTroMHOTrO sifipa. M30TombI
4.4 | Ilepuox nmomypacraja aTOMHBIX SITIEP
4.5 | Slpepubie peakiuu. 3aKOHBI COXPAHEHUS 3apPsI0BOIO U MAaCCOBOTO YHCET
Qusuueckue a61eHUs 8 NPUpooe: eCTECTBEHHBIN PaIMOAKTUBHBIA (POH, KOCMUYECKHE
4.6 | ny4d, palMOAKTHBHOE W3TYYCHUE MMPUPOTHBIX MUHEPAJIOB, ICHCTBUE PAIMOAKTHBHBIX
M3ITy4YeHUH Ha OpraHu3M YelloBeKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKON, WHAMBHUIYaJIbHBIM O3UMETp, Kamepa

BunbcoHa, siiepHas s3HEpreTuka
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusuka: HKEHEPHI OyAyIIero: 8-if Kiiacc: yriryOJIeHHBIN YPOBEHb: YICOHUK:
B 2-x 4acTsx; 1-e uznanue, 8 kimacc/ bemara B.B., Boponmnosa H.I.,
JlomauenkoB M.A. u ap.; nox penakuueit [lane6parnesa FO.A. AkuponepHoe
obmectBo «M3naTenscTBO «IIpocBeiienne»

» OusuKa: uHXKeHepsl Oyaymiero: 9-i kiacc: yriryOJeHHbIH YPOBEHb:
y4eOHUK: B 2-X 4yacTsx; 1-e uznanue, 9 kinacc/ benara B.B., Boponnora H.I.,
JlomauenkoB U.A. u ap.; nox penakuueit [Tanebpatiesa F0.A. Axiinonepnoe

obmectBo «M3narenscTBo «lIpocBemienner

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJISA
VYyebHno-meroanueckuii KoMiuiekt. ®I'OC

Pa3HoypoBHEBBIE cCaMOCTOSITENbHBIE U KOHTpOJIbHEIE paboTsl U.B 'omoBa -
M.:"Nurennekt -Llentp"

KonTponbHbie u camocTosiTenbHbie padoThl o ¢usuke O.U.I'pomiesa - M.:

U3]1aTeILCTBO "DK3ameH"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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https://mrko.mos.ru/
http://www.all-fizika.com/
http://nsportal.ru/shkola/fizika
http://distant.msu.ru/course/view.php?id=89
http://www.drofa.ru/for-users/teacher/help/
class-fizika-narod.ru/

http://standart.edu/catalog.aspx?Catalog=227

http://MmunOOpHAYKH.pdH/
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