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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o ¢u3KMKe Ha ypOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUs COCTaBlICHA Ha
OCHOBE TOJIOKEHUN W TPeOOBaHUIA K pe3ybTaTaM OCBOCHHUS Ha 6A30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON mporpammbl, mpeacraBieHHBIX B PI'OC 00O, a Takxke c yd4éTom
dbenepanbHOl pabodeil mporpaMMbl BocmuTaHUS W KoHIENIuu mpenojaBaHus y4eOHOTO
npeameta « Ou3nKay.

Copepxanue  mporpamMMbl 1Mo (u3uke — HampaBiieHO Ha  (GOpMHpOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYalOUIMXCS M OpPraHU3alMI0 M3y4YeHHs (U3MKH Ha
JeSITEIbBHOCTHON OCHOBE. B mporpamme mo ¢u3MuKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanmzanuu TpeboBanuit I'OC OOO Kk MIaHUPYEMBIM JIUYHOCTHBIM U
METalpeJMETHBIM  pe3yjbTaTaM  OOy4YeHHus, a TakKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsL.

[Iporpamma 1o (hu3uKe ycTaHABIMBAET paclpeesieHne y4eOHOro MaTepraa 1o rojam
o0yueHust (MO KjaccaM), MpejjaracT NPUMEPHYIO MOCIEI0BATEIbHOCTh H3YYEHUS TEM,
OCHOBAaHHYIO Ha JIOTHMKE pPa3BUTUA NPEIMETHOTO COAECPKAHUS M YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[Iporpamma 1o ¢usuke pazpaboTaHa C LEIbIO OKa3aHWUS METOJAMYECKON IMOMOIIU
YUUTEIIO B CO3/IaHUH padoyell MporpaMmsl 10 y4eOHOMY IIPEIMETY.

®u3rka ABISETCS CHUCTEMOOOpA3yIOIIUM Uil €CTECTBEHHOHAYYHBIX  y4EOHBIX
MPEIMETOB, MOCKOJBKY (PU3MUYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB U SIBICHHM,
U3y4aeMbIX XUMHUEH, OUOIoTHEl, acTpOHOMUEH U (PU3NUEeCKOi reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTUHY MHUpa, MpeAoCTaBisieT Haubosee sCHble 00pa3Lbl
OPUMEHEHUsI HAy4HOTO METO/a IMO3HaHWsS, TO €CTh CHoco0a MOJY4YEHUs: TOCTOBEPHBIX
3HAHUU O MUpE.

Opna u3 riaaBHBIX 33724 (GU3MUECKOro 00pa30BaHus B CTPYKTYype 0011ero oopazoBaHus
COCTOUT B (POPMUPOBAHUU ECTECTBEHHOHAYYHOW TPAMOTHOCTH M HMHTEpeca K HaykKe y
00yJarommxcs.

N3yuyenue ¢usukun Ha 0a30BOM YPOBHE IMPEANOJaraeT OBIAJEHUE CIEeAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHUS;

OIICHUBATh U TOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEIOBAHUS;

MHTEPHPETUPOBATh JaHHBIE M MCIOJIb30BaTh HAy4YHbIE JOKA3aTeNbCTBA [JISl TMOJYYECHUS
BBIBO/IOB.

[lenn w3ydenuss PU3MKU HA ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUs OMPECICHBI B
Konnenmuu mnpenomaBaHusi ydeOHoro mpenmera «®Pusmka» B 00pa3oBaTeNbHBIX
opranuzanusx Poccuiickoit denepanuu, peanu3yronMX OCHOBHbIE 00111€00pa3oBaTelIbHbIE
nporpamMmbl,  yTBepkIE€HHOM pemeHneM Komnernn  MuHucTepcTBa  MPOCBEILICHUS
Poccutickoit ®enepanuu (mpotokon ot 3 nekabps 2019 r. Ne [TK4sH).

Hean usyyenus pusuku:



npuoOpeTeHNne MHTEpeca M CTPEMIICHUsI OOYYaroIIMXCsl K HAYYHOMY H3YUEHHUIO MPHUPOIBI,
pa3BUTHE UX UHTEIJIEKTYaTbHBIX U TBOPUYECKUX CIOCOOHOCTEH;
pa3BUTHE TMPEACTABJICHMM O HAy4YHOM METOJEe TMO3HaHus W  (QOopMUpOBaHUE
HCCJIEI0BATENLCKOIO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTara U3YYEHUS] OCHOB CTpPOEHUS
MaTepuH M (PyHIaMEHTAILHBIX 3aKOHOB (DH3HKU;
dbopMupoOBaHKE TPEACTABICHUN O POJIM (PU3UKHU AJISL pa3BUTHS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TMpEACTaBICHUM O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHalIbHON
JESITEIbHOCTH, CBSI3aHHOW C (DM3MKOW, MOATOTOBKA K JalbHEWIEMy OOYYEHHIO B 3TOM
HaIpaBIICHUU.

JlocTikeHHe ATUX LeJed mporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHMs 00ECIIEYNBACTCS PELICHUEM CIIEAYIOIINX 3a4a4:
npuoOpeTeHNe 3HaHUW O TUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKHUX, TEIUIOBBIX,
IEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;
npuoOpeTeHNe YMEHHI OMHUCHIBATH U OOBSICHATH (PU3UUECKHE SBICHUS C MCIOIH30BAHUEM
MOJIYYCHHBIX 3HAHUN;
OCBOEHHUE METOJIOB PEIICHUS TPOCTEHIINX pacYETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (DPU3HUECKUX
MoOjIeJIel, TBOPUECKHUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS W BBIMOJIHATH OIBITHI, JJAOOPATOPHBIC
paboThl M OKCIEPUMEHTAJbHBIE HCCIEAOBAHUS C MCIOJIH30BAHUEM H3MEPHUTEIBHBIX
pudOpOB;
OCBOCHHE TIPUEMOB pabOThl ¢ HHpOpMaNUe (PU3NYECKOTO COJCPKaHUs, BKIIOYas
UHPOPMAITUIO O COBPEMEHHBIX TOCTIKEHUSX (DM3HUKH, aHAIU3 U KPUTUUYECKOE OLIEHWBAHWE
uH(popmanuu;
3HAKOMCTBO €O cdepamu mpodecCuoHaNbHON NESITEIBHOCTH, CBS3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMH HA JOCTUKEHUIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIi YpOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
oTBOoAUTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 vacos (2
yaca B Hemenmw), B 9 wmacce — 102 wyaca (3 waca B HEJENIO).

[Ipennaraempiii B mporpaMme no (Qu3uKe mepeyeHb Ja00paTOPHBIX PadOT U ONBITOB
HOCHUT PEKOMEHJATENbHbIN XapaKTep, YUYHUTENb JIeJaeT BbIOOP MPOBEACHUS J1a0OPATOPHBIX
paboT ¥ OMBITOB C YYETOM HHIUBUAYAIBHBIX OCOOEHHOCTEW OOydYaromuxcs, CIUCKa
JKCIIEPUMEHTAIBHBIX 3aJaHHM, MpeyiaraéMblX B pPaMKaxX OCHOBHOIO TOCYJApCTBEHHOIO
PK3aMeHa 1o (Pu3HKe.
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COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Pazgea 1. ®usuka U e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — HayKa O npupoAe. ABneHus npupoabl. PU3NUECKHE SIBJICHUS: MEXaHUYECKHE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHbl. M3Mepenne (usmueckux BennunH. Dusndeckue MpUOOPHI.
[TorpemHocTs n3MepeHnii. MexxnyHapoaHasi CucTeMa €AUHULL.

Kak ¢usuka u 1pyrue ecTeCTBEHHbIE HAyKU U3Yy4aroT Npupoay. EcrecTBeHHOHAyUHBIN
METOJ/I TO3HAHHUA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBM)KEHHUE THIIOTE3,
HKCIIEPUMEHT TI0 TPOBEpPKE THUIOTE3, 00bsiCHEeHHuEe HalmogaeMoro siBiaeHus. OnucaHue
(bU3MYECKUX SIBICHUMN C TTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHn4ecKre, TEIIIOBbIE, JIIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SIBIICHHUS.
®duznyeckre MNpUOOPHl W MpOIEeAypa MNPSIMBIX H3MEPEHUN aHAJOTOBBIM M IH(PPOBBHIM
prUOOPOM.

Jlabopamopuvie pabomul u onvimul.

OmnpeneneHue UeHbl ASJCHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepenue pacCTosIHUN.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenue TemnepaTypbl IPU MOMOIIH KUJIKOCTHOTO TEPMOMETpA U AaTUMKa TeMIEpaTyphI.
[IpoBeneHue uccieaoBaHus 1Mo NPOBEPKE TUIOTE3bI: JATbHOCTH MOJETA MIAPHUKA, MYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM 0OJIbIIe BICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BemiecTBa: aroMbl M MOJIEKYJbI, WX pa3mepbl. ONbITHI, AOKa3bIBAIOIINAE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JBr>xenue 4dactul] BeniectBa. CBA3b CKOPOCTH JIBUKEHHUS YaCTHUIl C TEMIIEPaTypOM.
bpoyHnoBckoe aBmxenue, nuddysus. BzauMopeiicTBue 4dacTUIl BEMIECTBA: MPUTSHKEHUE H
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHHS BEIIECTBAa: CTPOCHUE Ta30B, JKUAKOCTEH U  TBEPIBIX
(kpucTaIM4eckux) Tej. B3auMocCBsI3b MeXAy CBONCTBaAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX I UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH arperaTHhIX COCTOSTHHM
BOJIbI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.
Ha6mronenue nuddyszun.
HaGmronenue siBneHuii, OOBICHSIIOMUXCS MPUTSHKECHUEM WIM OTTAJKUBAHUEM YaCTHI]
BEILIECTBA.
Jlabopamopnsie padomul u onsimel.
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Ornenka muaMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHueM (GoTorpadwii).
OnbITHl IO HAOIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.
OneITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSHKCHHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe IBH>KEHUE. PaBHOMEpDHOE M HEpaBHOMEpPHOE ABHWKEHHE. CKOPOCTb.
CpenHssi CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. Pacy€T myTH 1 BpeMEHHU JIBHXKCHUSL.

SBnenne mHepuuu. 3aKOH MHEpUUU. B3aumopeilcTBue Ten Kak MpUYMHA W3MEHEHUS
CKOpOCTH JBH>KEHMS Tell. Macca kak Mepa MHEpTHOCTH Tena. IInotHocts BemiecTBa. CBsi3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIIECTBA.

Cuna Kak XapakTepUCTHKa B3aumMmojedcTBhs Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepeHure cuiibl ¢ MOMOIIBIO TUHAMOMETpa. SIBlieHHe TITroTeHUs] U cuiia Tsokectu. Cunna
TSUKECTH Ha APYrux mra”erax. Bec tema. HeBecomocTs. CrioKeHME CHII, HAIIPABICHHBIX 110
onHOM mpsmoil. PaBHomelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIbXKEHUS W TPEHHE
nokos. TpeHue B NpUpOJE U TEXHUKE.

Hemoncmpauuu.

HaOmroieHre MexaHu4eCcKoro IBUKEHHUS Tea.

N3mepeHne CKOpoCTH MPSIMOJIMHENHOTO JBUKEHHS.
HaGntonenue siBneHus HHEpIUU.

HaGnronenue n3aMeHeHusi CKOpoCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHeHHME Macc 0 B3aUMOJICHCTBUIO TE.

CroxeHune CHJI, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopuwie pabomul u onvimol.

OnpeneneHne CKOPOCTH PABHOMEPHOTO JIBIDKCHMs (IIapuKa B SKUJIKOCTH, MOJCIHU
3JIEKTPUUECKOTO aBTOMOOUJISI U TaK J1aJiee).

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM IIapyuka IO HaKJIOHHOU
IIJIOCKOCTH.

OrnpeneneHue mI0THOCTH TBEPAOTO TENA.

OneITHI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsoKkeHus (JaedopManuu) MPYKUHBI OT
IIPUIIOKEHHOMN CUJIBI.

OMnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIBKEHHUS OT Beca Teja u
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEH M ra3oB.

JaBnenue. CrmocoObl yMEHBINICHUS W yBEIMYCHHS JAaBicHuUs. JlaBieHuwe rasa.
3aBUCUMOCTh JaBjeHUsl raza oT oObéMa, Temmeparypbl. llepenaua ngaBineHust TBEPABIMU
TeJaMHU, KUJIKOCTAMU U razamu. 3akoH [lackans. [THeBMaTuyeckue mMalmHbl. 3aBUCHMOCTD
JABJICHUS KUIKOCTH OT TIyOmHbl. ['mapocratndyeckuii mapagokc. CooOmaromuecs cocy/ibl.
['mapaBnnyecKue MEXaHU3MBL.

AtMocdepa 3emnu u atmocdepHoe napiieHue. [IpuyuHbl CylecTBOBaHUS BO3AYLIHOM
o6onouku 3emnu. OnbiT Toppuuennu. M3mepenne arMoc@epHOro J1aBlieHUs. 3aBUCUMOCTb
aTMOC(EpHOrO JaBJEHUS OT BBICOTHI HajJ ypoBHeM Mops. I[lpubopbl nns u3MepeHus
aTMOC(EPHOTO JaBIICHUSI.
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JlelictBue KMIOKOCTM M Ta3a HAa NOTPY:KEHHOE B HHUX TeJO. BrlTankuBaronmas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmarommuecs COCy/Ibl.

['mppaBnuueckunii mpecc.

[IposiBinenue nelcTBrst aTMOC(HEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMA MOrPYXKEHHOW YacTH Tejla M TUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BRITATKMBAIOIIEH CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

VYcmoBre niaBaHMs TEI: IUIABAHHWE WJIM MOTPYKEHHUE TEJI B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnuvie pabomul u onvimaol.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMaA NMOTPYKEHHOM B JKUJIKOCTh YaCTH
Tena.

OmnpeneneHue BITAIKUBAIOIIEH CHIIBL, JEHCTBYIOIIEH HA TEJO, IOTPYKEHHOE B )KUJIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
Macchl Tela.

OnBITEL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEN CHUJIBI, IEHCTBYIOLIEN HA TEJIO B
KUIKOCTH, OT 00bEMa MOTPYKEHHON B )KUJKOCTh YaCTH T€JIa U OT IJIOTHOCTH KUIAKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHME JIOAKM M OIpeneneHue e€
rpy30N0ABEMHOCTH.

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBeCHS
peiuara. IlpumeneHnue mpaBuiia paBHOBECHsS pblyara K OJOKy. «30JI0TOE MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHernueckas W moTeHIuanbHas sHeprus. lIpeBpamienue
OJIHOTO BHJIa MEXaHUYECKON DHEPTHUM B APYTrOi. 3aKOH COXPAHEHHS YJHEPTUH B MEXAHUKE.

Hemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

Onpenenenue padOThI CUJIbI TPEHUS MPU PABHOMEPHOM ABMKEHUU TeJa MO0 TOPU30HTAIBHOU
ITOBEPXHOCTH.

HccnenoBanue ycioBUil paBHOBECHSI pblyara.

N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

N3yueHne 3aKk0Ha COXPAHEHHS] MEXaHUYECKOW SHEPTUU.

8 KIIACC

Pa3znea 6. TemioBbIe AIBJICHUS.
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OCHOBHbBIE TOJIO)KEHUSI MOJIEKYJIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEILECTBA.
Macca u paszmepsl aTOMOB U MOJ€Kyd. ONBITbI, TOATBEPKIAIOIINE OCHOBHbBIC TMOJOKEHUS
MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopgenun  TBEpmOro, KUAKOTO W Tra3000pa3HOrO  COCTOSHHMM  BEIIECTBA.
Kpucramnmuueckue u amopdubie Tena. OObsICHEHHUE CBOMCTB Ta30B, KUJIKOCTEH M TBEPIIBIX
TE€I HAa OCHOBE IIOJIOKEHUI MOJIEKYISIpPHO-KMHETHYEeCKO Teopuu. (CMauuBaHHe U
KanWJUISIpHBIC SBJICHUSA. TEII0BOE paCIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIIEPATypbl CO CKOPOCTHIO TEIUIOBOTO JABMXKEHHUS YaCTHII.
Baytpennsss sHeprus. CrnocoObl WM3MEHEHMs BHYTPEHHEM OHHEpPruu: Teruionepenaya Hu
coBeplieHre padoThl. Buapl Temonepeauu: TEMIOMPOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE.

KomngecTBo TemioTel. YaenabHas TEMIOEMKOCTh BEIIECTBA. TEIUIO0OOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHUE TEIJIOBOro OanaHca. [InaBienue u oTBepAeBaHUe KPUCTATUTMYECKUX
BCIIIECTB. YJeibHas TerwloTa IuiaBiaeHus. [lapooOpaszoBanue m koHaeHcauus. Mcmapenwue.
Kunenue. YnenpHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KHUIICHUS OT
aTMOC(EpHOTO J1aBJICHUS.

BrnaxHocTts Bo31yXa.

DHeprus TOIJIMBA. Y AeJbHas TEIUIOTAa CTOPaHHUs.

[Tpunnunel padotel TemnoBbix asurareneid KIIJ[ TemmoBoro npuratens. TeroBbie
JIBUTATEIIN U 3alATa OKPYKAIOIICH CpeIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

Habmronenne 6poyHOBCKOTO ABHIKCHHUS.

Habmonenune nuddysumn.

HaGmronenue siBfieHni cMaurBaHUsI M KalMWIISIPHBIX SIBJICHUH.

HaOGmronenue TenioBoro pacimpeHus Ted.

W3meHeHue naBieHus raza npu U3MEHEeHUU 00bEMa U HarpeBaHUU WJTU OXJIAXKICHUH.
[IpaBuna u3MepeHus: TeMIEpaTyphl.

Bubl Tenmonepenaym.

OxJakieHue Ipyu COBEPIICHUH pabOTHI.

Harpeanue npu coBepiiieHUH paboThl BHEITHUMH CUJIaAMHU.

. CpaBHEHHE TEMIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

. HaOnrogenue kumenus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH MJIaBJICHUH.
. Moaenu TenJIOBbIX ABUTaTElIEH.

Jlabopamopusie pabomel u onvimel.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHUS.
OnBITH IO BRIPAIIMBAHUIO KPUCTAJIJIOB ITOBAPEHHOM COJIM WJIH caxapa.
OnbITHI IO HAOTIOICHUIO TEIIJIOBOTO PACHTUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBICHUS BO3yXa B OaJUTOHE IITPHUILA.
OnbITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTh JIaBJICHUS BO3JIyXa OT €ro 00bEMa M HarpeBaHUs
WJIH OXJIAXKICHUS.
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[IpoBepka rUMOTE3bl JIMHEWMHOW  3aBUCUMOCTH JUIMHBI  CTOJOHMKA JKHJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HabGmronenne n3aMeHeHusl BHyTPEHHEW SHEPTUM Teja B pe3yJibTaTe Terjionepeaayn 1 padboThl
BHEIIIHUX CHIL

HccnenoBanue siBJIeHUS TEMIO0OOMEHA MPU CMEIIMBAHUN XOJIOIHOM U TOPSTYEH BOJIBI.
Omnpenenenne KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJION TMPH TEIJIOOOMEHE C HArpeThIM
METAJUIMYECKUM HHJIHHIAPOM.

Onpenenenue ynelnbHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne npolecca UCIIapeHus.

OmnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeIbHOM TETUIOTHI TJIaBJICHUS JIbJIA.

Paszges 7. diaekTpuyeckue ¥ MAarHUTHbIE SIBJICHUS.

Onektpu3zanus Teil. J[Ba pona 3IeKTpUuUYecKuX 3apsaaoB. BzauMonencTBue 3apsKEeHHbBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHJIBI B3aWMOJICHCTBUS 3apSOKCHHBIX TENl OT BEJIMYUHBI
3apsIIOB U PACCTOSIHUS MEXKY TE€JIaMM ).

Onektpuueckoe  nosie.  Hampsok€HHocTh — dnekTpuueckoro  mons.  [IpuHiuumn
CYNEPIIO3UIINH dIEKTPUIECKUX ToJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTapHbIN 3JIeKTpudeckuil 3apsaa. CTpoeHue
atoma. [IpoBOTHUKH U TUATEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIM TOK. YCJIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKa. MCTOUHMKH
MOCTOSTHHOTO TOKa. J[eMCTBUSI JEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B )KUIAKOCTAX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. Onekrpuueckoe HampsbkeHue. ConpoTHUBIIEHUE
IIPOBOJHUKA. YIEIIBHOE COINPOTUBIEHUE BeHlecTBa. 3akoH Oma Ui ydacTKa LenH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaboTa m MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlxoynsa—JIeHua. DnekTpuueckue
IEMU ¥ TTOTPEOUTENN IIEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHBIE MarHuThl. B3auMOAEHCTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHOE MOJIE.
MaruauTtHoe nosie 3eMJIM U €ro 3Ha4YeHue IS ku3HU Ha 3emie. OnbeIT Opereaa. MarautHoe
MOJIE JJIEKTPUUYECKOro ToKa. IIpuMeHeHue JIIEKTpOMarHuTOB B TexHUKE. JlelcTBue
MarHMuTHOTO TIOJISI HAa MPOBOJHUK C TOKOM. OJEKTPOJBHUraTellb MOCTOSIHHOTO TOKa.
Hcnonb30BaHue 3JIEKTPOABUIATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Onbitel  @apanes. SBieHue dSaeKTpoMarHUTHOW uwHAyKuuu. [IpaBuno Jlenna.
Onektporeneparop. CrocoObl MOMYyYEHHs IJIEKTPUUECKON SHEPruu. DJINEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

OnexTpuzauus Tell.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U ICHCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAs] MHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPs/I0B.
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[IpOBOAHUKY U TUDIIEKTPUKH.

MopaenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
VcTOYHHMKYM IOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. 'a3oBB11 pa3ps.

. I3mepenune cuibl TOKa aMIepMETPOM.

. I3MepeHure 3JIeKTpUUeCKOro HANPSKEHUS BOJBTMETPOM.

. PeocTar 1 Mmara3uH cCOpOTUBIICHUH.

. B3aumoaencTBre noCTOSSHHBIX MarHuTOB.

. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICICHUS ITOJ0COB MATHUTA.
. MozenrpoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MATHUTOB.

. OnwIT Dpcrena.

. MarauTHoe€ 1noJjie ToKa. DJIeKTPOMAarHuT.

. JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATENb MMOCTOSIHHOTO TOKA.

. UccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIHUH.

. OnbiTel @apapes.

. 3aBUCUMOCTb HaNpaBJICHUSI HHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3SHUKHOBEHUS.
. DNEKTPOreHePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.
OnbITHl IO HAOTIOJIEHUIO YTICKTPU3ALMH TEJ MHAYKIIMEH U MPYU COMPUKOCHOBEHHH.
HccnenoBanne nedcTBUs SIEKTPUUECKOTO TOJISI HA POBOIHUKH M TUDJICKTPUKH.
COopka u npoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.
V3mepenne u peryIupoBaHue CHIIBI TOKA.
V3mepenne u peryIupoBaHie HAMPSHKESHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 PE3UCTOpP, OT COMPOTHUBIICHUS
pPE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.
OMnBITHI, IEMOHCTPUPYIONTUE 3aBUCHMOCTD JJICKTPHUECKOTO COTPOTUBJICHUS TIPOBOAHUKA OT
€ro JUIMHBI, TUTOIIAIA ITOTIEPEYHOTO CEUCHHUS U MaTepHalia.
[IpoBepka mpaBwiia CIOKEHUS HAIMPSHKEHUW TP TOCIEIOBATEILHOM COCIUHEHUU JIBYX
PE3UCTOPOB.
[TpoBepka mpaBwiia JyIsi CHIIBI TOKA MPY MApaJLIETFHOM COSTUHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI AICKTPUICCKOTO TOKA, HIYIIETO Yepe3 pe3UCTOp.
OmnpeneneHne MOIITHOCTH AJICKTPUUECKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, MAYIIETO Yepe3 JIAMITOUKY, OT HAIIPsDKCHHS Ha HEM.
Onpenenenue KIIJ[ HarpeBaTesns.
HccnenoBaHre MarHUTHOTO B3aMMOJCHCTBHSI IIOCTOSTHHBIX MAarHUTOB.
W3y4eHre MarHuTHOTO TIOJISl TIOCTOSTHHBIX MarHUTOB MIPH UX O0BbETUHEHUH U Pa3JIeIICHUH.
HccnenoBanue IeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
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OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBHS KAaTyIIKHM C TOKOM U
MAarHuTa OT CHJIbI TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTAaHOBKH.

OneITEl MO  KCCJENOBAHUIO SIBJICHUSI DJICKTPOMArHUTHOM WHIYKIHMHU: UCCIEAOBAHUE
VW3MEHEHUW 3HAYCHUS U HAITPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KIIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.

Mexanunueckoe nBrxeHue. MarepuanbsHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHMUYECKOTO JBWXKEHHs. PaBHOMepHOe mnpsaMonuHENnHOe aBvKeHue. HepaBHoMmepHOE
IpsIMOJIMHEWHOE ABMkeHue. CpenHsss U MITHOBEHHash CKOPOCTh TeJjla IIPU HEPABHOMEPHOM
JIBU)KCHUU.

VYckopenue. PaBHOyCKOpeHHOE mHpsMoOJuHEHHOe ABMxkeHue. CBOOOAHOE majJeHHE.
OmnbiTel ['anunes.

PaBHOMepHOE ABMXKEHUE 110 OKpYkHOCTH. Ilepuoa u yacrota obpaienus. JIuneninas u
YTJIOBAsi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHUE.

IlepBsiii 3ak0H HproToHa. Bropon 3akon Herotona. Tpernii 3akon Hetorona. [Ipuaimn
CyHEPNO3ULINM CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUS: CUJia TPEHUS CKOJIbKEHUS, CHJIa TPEHHS
IIOKOs1, IPYTr€ BUABI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO MaJIeHHUS.
Jemwxenne mmaner Bokpyr Connpa. llepBasg kocmumueckas ckopocts. HeBecomocts u
IIEpErpy3KH.

PaBHOBecne MatepuanibHOM TOYKH. AOCOMIOTHO TBEpJOE Teio. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynece Tena. Mi3menenne nmnyinbca. UMnynbe critbl. 3aKOH COXPAHEHHS! UMITYJIbCA.
PeakTuBHOE IBUKECHHUE.

Mexannyeckasi pabota U MOITHOCTh. PaboTa cui TsyKecTH, ynpyrocTtH, TpeHus. CBsi3b
3Hepruu u padotsl. [loTeHIManbHas Heprus Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3EMIIU.
[loreHunanbHass »SHeprusi cxkarod npyxuHbl. Kunetmueckas »sHeprus. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Hemoncmpauuu.

Habmoienue MexaHu4ecKoro JBMKEHHsI Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.
CpaBHEHHE ITyTEH M TPACKTOPUI JBMXKEHHSI OJJHOTO M TOr'O K€ T€Ja OTHOCUTEIBHO Pa3HbIX
TEeJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.

Habmronenne ABMKEHUS TeNa MO OKPY>KHOCTH.
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Habmonenne MexaHW4YeCcKuX SIBICHUN, MPOUCXOASIINX B cucTeMe oTcuéra «Tenexkay mpu

e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOMHeTa (PU3HUKH.

3aBUCUMOCTB YCKOPEHHs TeJla OT MacChl TeJla U JCHMCTBYIOIIEH Ha HETO CHIIBI.

Habmroienue paBeHcTBa CHIT IIPU B3aUMOJICHCTBUY TEII.

M3MmeHeHune Beca Tena pyu yCKOPEHHOM JBUKEHUU.

[lepenaya uMIryabca Mpy B3aMMOJCHCTBUU TEI.

[TpeoOpa3oBanus SHEPTUHN MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJECHCTBUN.

CoxpaHeHHe UMITYJIbCa IIPU Aa0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

Ha0nronenue peak THUBHOTO JIBUKEHUS.

CoxpaHeHHE MEXaHUYECKON PHEPTUU ITPU CBOOOAHOM I1aJICHUU.

CoxpaHeHHE MEXaHUYECKOM YHEPTUU NPH JIBHKEHUH TeJa MO ACHCTBUEM NIPYKUHBI.
Jlabopamopuvie pabomul u onvimaul.

KoHcTpynpoBanue Tpakra Ui pa3sroHa U JAJIBHEWINEr0 paBHOMEPHOTO JBHKECHHUS IIApUKa

VI TEJIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUsA Opycka WIM JABWKEHUS IIapuKa II0

HAKJIOHHOU IIJIOCKOCTH.

Onpenenenne yCKOpEHHUs Tela IPU PAaBHOYCKOPEHHOM JIBUYKEHUU IO HAKIIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM JIBM)KEHUHU O€3

Ha4aJIbHOM CKOPOCTH.

[IpoBepka runoTe3bl: €Ciau NpyU PaBHOYCKOPEHHOM JBUKEHUHU 0€3 HaYaJIbHOM CKOPOCTH MyTH

OTHOCATCS Kak psAJ HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOIIHE IPOMEXYTKH BpPEMEHU

OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUIIbI TPEHHSI CKOJIBKEHUS OT CHIIbI HOPMAJIbHOTO IABJICHHS.

Onpenenenue ko3 puirieHTa TPEHUS CKOJIbXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUU TeJa MO TOPU30HTAIBHOM

NIOBEPXHOCTH.

. Onpenenenue pa®OThl CUJIBI  YNPYTOCTH MpU TOABEME Tpy3a C HCIOJIb30BAHUEM

HEMOJBM)XHOTO U MOABUKHOTO OJIOKOB.
M3ydeHne 3aK0Ha COXpAaHEHHUsI DHEPTUH.

Pasznen 9. Mexannyeckue Koj1e0aHusI U BOJIHBI.

KonebartenbHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUM: Tepruo, 4acToTa,
aMIUIMTyna. MaremaTudecKUuii W NPYKUHHBIM MaATHUKU. [IpeBpaieHue sHEpruu IpU
K0JIe0ATEIILHOM JIBUIKEHUH.

3aryxawomue kojeOaHusa. BoiHyxneHHble konebanusa. Pe3onanc. MexaHuueckue
BOoJIHBL. CBOMCTBA MeXaHWYECKHX BOJIH. [IpoionbHbIE M TOnepeyHble BOJIHBL. J[JIMHA BOJIHBI
U CKOpPOCTh €€ paclnpocTpaHeHHs. MexaHndeckue BOJIHBI B TBEPAOM TejE, CEHCMHUUYECKUE
BOJIHBI.

3Byk. ' poMKOCTB 3ByKa M BeIcOTa TOHA. OTpakeHue 3Byka. IHQpa3Byk U yiabTpa3ByK.

Hemoncmpauyuu.
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HaGmronenue xonebanuii Te MO ASUCTBUEM CUITBI TSKECTH U CHIIBI YIIPYTOCTH.
Ha6monenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HaGnronenue BIHY X AECHHBIX KOJIeOaHU U pe30HaHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopuwie pabomul u onvimol.
OmnpeneneHue 4acToThl U NMEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acToThl U MEpUoia KoJieOaHUM NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH MEpHOJa KOJI€OaHNUH MOJABEIIEHHOTO K HUTH Ipy3a OT JJIMHBI
HUTHU.
HccnenoBanre 3aBUCHMOCTH NIEPHOJIA KOJI€OaHUW MPYKUHHOTO MAagTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH Tepuoja KojaeOaHWil rpy3a, MOJABEIICHHOTO K HUTH, OT MAacChl
rpysa.
OMnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh NEpUoia KoJIeOaHUM MPYKMHHOTO MAasTHUKA OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepenne yckopeHus CBOOOJHOrO MaJeHHUSL.
Pazgea 10. DieKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIEKTPOMArHUTHOE MOJE. DIEKTPOMArHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMATHUTHBIX
BosiH. [llkana »7eKTpOMarHUTHBIX BOJH. MCrnonb30BaHWE 3JIEKTPOMATHUTHBIX BOJIH JUIS
COTOBOM CBSA3MU.
DnekTpoMarHuTHast mpupoja ceeta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.
BoJiHOBEIE CBOMCTBA CBETA.
Jlabopamopusie pabomul u onvimel.
N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOUITBHOTO TeledoHa.
Pa3gen 11. CBeToBbI€ SIBJIEHHS.
JlyueBasg monenp cBera. Mcrounuku cera. [IpsMoIMHEWHOE pacipOCTpaHEHUE CBETA.
3atmenns Connua u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaXKEHHUsI CBETA.
[Ipenomnenue cBeta. 3aKOH NIpesioMieHUs cBeTa. llojlHOE BHYTpeHHEE OTpa)KeHHE
cBera. Mcnonb30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xon nyuerr B numH3e. OnTudeckas cuctema (oToammapara, MUKPOCKONA |
Teneckona. ['ma3 kak ontuyeckas cuctema. bin3opykocTs U 1alibHO30PKOCTb.
Paznoxenue Oenoro ceera B crnekTp. OnbiTel HbtoToHa. CrokeHHE CHEKTPabHBIX
uBeTOB. /lucnepcus cera.
Hemoncmpauyuu.
[IpssMOTMHENHOE pacpOCTPAaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
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OnTudueckuii CBETOBO/I.

Xona mydeil B cobuparomieil TnH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.

[TonyueHne n300paKeHUI C TOMOIIBIO JIUH3.

[TpuHuun necTBus GoToanmnapara, MUKPOCKOIIA U TE€JIECKOTA.

. Moxens riasa.
. Paznoxxenue 6eoro cBera B CEeKTp.
. [Tomydenue 6e50ro cBeTa MU CIOKEHUHM CBETA Pa3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimaul.
HccnenoBanne 3aBUCUMOCTH yIjla OTPaXKEHHSI CBETOBOTO JIy4ya OT yTJIa MaJCHHUS.
N3yueHne XxapakTEpUCTUK U300paKEHUS TIPEMETA B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCHUMOCTH yIia NPEJIOMJIEHHS CBETOBOTO Jiyda OT Yrja IaJeHus Ha
TPAHULE «BO3TYX—CTEKIIO».
[Tonydyenune n300paxeHuit ¢ TOMOIIBI0 COOMPAOIICH JTUH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUS U ONTUYECKOU CHIIBI COOMPAIONIEH JTUH3HI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OneITHI IO BOCTIPUSATHUIO IIBETA MPEIMETOB IIPHU X HAOIIOJACHUH Yepe3 1BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmnsiTel Pe3zepdopna u mianerapuas mojzens aromMa. Mogens atoma bopa. Mcnyckanue
Y TIOTJIONIEHUE cBeTa aToOMOM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanmuoaktuBHOCTh. Anb(a, Oera- u ramma-usinydeHus. CTpoeHHE aTOMHOIO sipa.
Hyximonnas mogens aromHoro simpa. M3oromsl. PaguoaktuBHbIE mpeBpaineHud. [lepuon
MOJIypacriajia aTOMHBIX SIAEP.

SnepHble peakunu. 3aKOHBI COXPAHEHHS 3apsiAOBOTO MU MAacCCOBOTO YHMCEN. DHEPTUs
CBsI3M aTOMHBIX sifep. CBsa3b Macchl M dHepruu. Peakuuu cuHTE3a W JIeJICHUS SIEP.
Nctounuku 3neprun CosHIA U 3BE3.

SnepHas sHepreTuka. JlelcTBUsI paAMOAKTUBHBIX U3IyYCHUN HA )KUBbIC OPTaHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U TIOTJIONIEHUS.

CrexTphl pa3IMYHBIX T'a30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOMINUX U3TYUCHHI.

Perucrpanus u3nydeHust IpUPOIHBIX MUHEPAJIOB U MTPOJTYKTOB.

Jlabopamopusie pabomel u onvimel.

HabGnronenue CruionHbIX ¥ IMHEWYAThIX CIEKTPOB U3ITyUCHUS.

HccnenoBanre TPEKOB: HM3MEPEHUE BSHEPIMM 4YacTULbl 1O TOPMO3HOMY MyTH (11O
dboTtorpadusim).

H3mepenne paanoakTUBHOTO (OHa.

IToBTOpPHUTEIHLHO-00001IAKO I MOAYJIb.



[ToBTOpUTENHEHO-0000AIOMIMM  MOAYJb MOpEeIHA3HAYEH MJI1 CUCTEMATH3alluu |
00001IeHsT TIPEAMETHOTO COJAEPKAHUS M ONBITA JACATEIBHOCTH, MPUOOPETEHHOTO TpHU
U3Y4YEHUU BCEro Kypca (PU3MKH, a TakKe JJI1 MOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY
’K3aMeHy 1o (HU3uKe sl 00yUYaroIuXCsl, BHIOPABIIUX 3TOT yUEOHBIN MpeMeT.

[Ipy wu3yyeHHH JAHHOTO MOJIYJSI pEANU3YIOTCA W CHUCTEMATU3UPYIOTCS BHUJIBI
NEATETLHOCTH, HAa OCHOBE KOTOPBIX O0OECTeUMBACTCS JIOCTHIKCHHE TMPEAMETHBIX U
METaPEAMETHBIX TTAHUPYEMBIX pe3yJIbTaTOB o0yueHwusl, dbopmupyeTcs
€CTECTBEHHOHAY4YHAasi T'PAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIEAOBAHUS SIBICHUN
OpPUPOABl U TEXHUKHU, OBIAJCHHE YMEHUSIMU OOBSICHATH (PU3UYECKHUE SIBJICHUS, NMPUMEHSS
MOJIyYEHHBIC 3HAHMS, PEIIATh 33/1a41, B TOM YUCJIC KAYECTBEHHBIE U YKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBEHO NESATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia Peamr3yeTcs 3a CUET
TOT0, YTO OOy4YArOUIMECs BHIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEIJIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHMM pacCro3HABATh U HAYYHO OOBSACHATH (PU3NUYECKUE
SBJICHUS B OKPY’KAIOLIEW IPUPOJIE U TTOBCEAHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIeIOBaHUS (DU3UUYECKUX SIBJICHUM, B TOM YUCIIE JJIs
MPOBEPKU TUIIOTE3 U MOJTYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHITH HaydyHbIE OCHOBBI Han0oJiee BaXKHBIX JOCTHUKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HalnpuMmep, IMPAKTUYECKOrO HCHOJIb30BaHUs PA3JIMYHBIX UCTOYHUKOB HEPIMM HA OCHOBE
3aKOHAa IIPEBPALLECHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB YHEPIUU.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

W3ydyenne ¢u3uk Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs HalpaBiCHO Ha
JTOCTIDKCHHE  JIMYHOCTHBIX, METAlPEJAMETHBIX W  MPEAMETHBIX  00pa30BaTEIBHBIX
pE3yJIbTATOB.

B pesynbrare u3yueHus GU3MKM HAa YPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs Y
oOyyaromierocs 0y1yT choOpMHUPOBAHBI CIIETYIONINE JIMYHOCTHBIC PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

- TIPOSIBJICHHWE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKON (pU3NYECKOM
HayKU;

- [ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY yYacCTHIO B OOCYXIEHHUU OOIIECTBEHHO 3HAYMMBIX U ATUUYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHUEM JOCTHXKEHUN (DU3UKHU;

- 0OCO3HaHUE BAKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AEATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUSTUE ACTETUYECKUX KayeCTB (PM3MYECKOW HAYKHU: €€ TapMOHHMYHOIO TMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

- OCO3HAHHWE IEHHOCTH (PU3WYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTAa TMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEUILIEH COCTABIISIOMIEN KYJIbTYPBHI,

- pa3BUTHE HAYYHO JIIOO03HATEILHOCTH, HHTEPECA K UCCIE0BATEIbCKOMN 1€ATEIbHOCTH;

S) popMupoOBaHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:

- OCO3HAHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BKHOCTH TIpaBuJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA OPOrax, ¢ dJIEKTPUIECKUM U
TETJIOBBIM 000PYI0BAHUEM B JIOMAITHUX YCIOBHSIX;

- chOpMUPOBAHHOCTbH HaBBIKA pedICKCHH, TPU3HAHUE CBOETO MTpaBa Ha OIIMOKY U TAKOTO Ke
npaBa y Ipyroro 4ejioBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- aKTUBHOE Y4YaCTHE B PEIICHUM MPAKTUYECKUX 3a/1ad (B paMKax CeMbU, 00pa3oBaTEIHHOU
OpraHu3allii, TOpoJa, Kpas) TEXHOJOTUYECKOH M  COLMAIIbHOM  HANpaBlIEHHOCTH,
TPeOYIOIIUX B TOM YHUCJIE U (U3UYECKUX 3HAHU;

- HIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPodeCcCrid, CBI3aHHBIX ¢ (PUBUKON;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS S

- OpHWEHTalMs Ha TpUMEHeHHWe (U3NUECKUX 3HAHWM [JIS pemieHus 3agad B o0yactu
OKpY>Karollel cpe/ibl, INIAHUPOBAHUS MOCTYNIKOB U OLIEHKH MX BO3MOXHBIX IMOCIEACTBHM I
OKpY>Karollen Cpe.ibl;

- 0CO3HAHUE TJIOOATBPHOTO XapaKkTepa IKOJOTUUECKHUX MPOOJIEM U IMMyTeH UX PEIICHUS;

8) apanTanuu K U3MEHAIIMMCS YCJI0BUAM COLUAIBHON U PUPOJAHON Cpeabl:



- TOTPEOHOCTH BO B3aWMOJICHCTBUU TIPU BBINIOJIHEHUU HWCCJICIOBAHUN W TIPOCKTOB
(U3HYECKON HAIIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTHUX;

- MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JCATCIBHOCTD;

- HOTPeOHOCTh B (hOPMUPOBAHHMU HOBBIX 3HAHHHK, B TOM 4YHCIe (POPMYIHUPOBATH HICH,
HOHSATHS, THIIOTE3bI 0 PU3NYCCKUX 00BEKTAX U SIBIICHUAX;

- OCO3HaHME NSPUITUTOB COOCTBEHHBIX 3HAHWH Y KOMIIETCHTHOCTEH B 00J1aCTH (DU3HKWY;

- IJJTAHKPOBAHUE CBOETO PA3BUTHUS B IPHOOPETECHUHM HOBBIX (DM3MUSCKUX 3HAHUIA,

- CTpEeMJICHHE aHAIM3HPOBATh U BBISBIIATH B3aMMOCBSI3H IIPHPOJIbI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJIE C MCIIOJIb30BaHHEM (PH3UUECKHMX 3HAHUI;

- OIlCHKAa CBOWX JCWCTBHHA C YYETOM BIHUSHHUS Ha OKPYXKAIOMIYIO CpEAy, BO3MOXKHBIX
rI100aIbHBIX ITOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMsI mporpamMmbl 1Mo (pU3MKE Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHus y oOydaromierocs OyayT copmMupoBaHbl MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIONIUE [103HABATEIbHbIE YHUBEPCAIbHbIE Yy4eOHBbIE NEHCTBHS, KOMMYHHUKATHBHbIE
YHUBEpCaJbHbIE YUeOHBIE IEUCTBUS, PETYJIATUBHbIE YHUBEPCAIbHBIEC yU€OHBIE IEHCTBHUS.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA

ba3oBble JJoruyeckue 1eMCcTBHUA:

BBISBJIATH U XapaKTEPHU30BaTh CYIIICCTBECHHBIC MPU3HAKH OOBEKTOB (SIBIICHHH);
yCTaHABJIMBATh CYIIECTBEHHBIA TMPU3HAK KIAcCU(PHUKAIMKA, OCHOBAHHS MJIsI OOOOIICHUS U
CpaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMaTpHBAeMbIX (aKTax, TAHHBIX H
HAOJII0JICHUSX, OTHOCSAIIUXCS K (PU3UICCKHUM SIBIICHHSIM;

BBISBJISITh NPUYMHHO-CIICJCTBCHHBIC CBS3W MPHU HM3YYCHUH (PUBHUYCCKUX SIBJICHUW M
MPOIIECCOB, JieJaTh BBIBOABI C HCIOJIB30BAHUEM JICIYKTUBHBIX W  WHIYKTUBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEJINYNH;
CaMOCTOSITEJIbHO BBIOMpaTh Croco0 pemieHus ydeOHO# (u3udeckoit 3amaun (CpaBHEHHE
HECKOJBKMX BAapUAHTOB PEIICHUS, BBHIOOp Hamboliee TMOAXOIANIETO C  y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe/IbCKHe JeiicTBUS.

WCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJUTH MO CaMOCTOSATEIFHO COCTaBJICHHOMY IUTAHY OIIBIT, HECIOXKHBINH (PU3NUECKHMA
AKCTICPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UICCKOTO SBJICHHUS,

OIICHMBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTH HMH(OpPMAIIHIO, IOJIYYECHHYIO B XOJIC
WCCJICIOBAHMSI MITA DKCIICPUMECHTA;

CaMOCTOSITEJIbHO (POPMYJIMPOBATH OO0OOIIEHUS M BBIBOIBLI IO PE3YJIbTaTaM IPOBEAEHHOTO
HaOJII0/IEHNS, OIBITA, HCCIIEIOBAHM,



IPOrHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (U3MUECKUX MPOLIECCOB, a TaKKe
BBIIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

OPUMEHATh Pa3IMYHbIe METOJbl, MHCTPYMEHTHI M 3alpoChl MpU TMOUCKE U O0TOOpE
uHGOpPMAIIUU WIH JJAHHBIX ¢ YYETOM MPEI0KEHHONW yueOHOM (U3HUecKoi 3a/1a4u;
aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BHUIOB
U GopM MpeCTABICHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (opMy TpeincTaBiieHUs HHPOPMALMU U
WUTIOCTPUPOBATH PelllaeMble 3a/1a4l HECIOXKHBIMHU CXEMaMHU, TMarpaMMamMu, HHOU rpaukoi
U UX KOMOWHAIIHSIMHU.

KoMMyHHKATHBHBbIE YHHBePcAJIbHbIE YUeOHbIe JeliCTBUS:

B XOJI¢ 00CYXJAeHHUs Y4eOHOro Marepuasna, pe3yJbTaToB Ja00OpaTOpPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI MO CYLIECTBY OOCYKIaeMOW TeMbI U BBICKA3bIBaTh U/IEU, HALIEJICHHbIE HA
pelIeHre 3a]aui U o iepKaHue O1arokenareIbHOCTH OOLICHMS;

COTIOCTABJISITh CBOM CYXKJICHUS C CYKJICHUSIMHU JIPYTUX YYACTHUKOB JUanora, oOHapy K UBaTh
pa3auyue U CXOJICTBO MO3UIU;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJIMYHO TPEJCTaBISATh PE3YJIbTaThl BBITOJIHEHHOTO (PU3MUYECKOTO OMbITa (IKCIEPUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA);

MOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW W WHANBUAYAIbHON pabOTHI MpH
pelIeHuN KOHKPETHOU PU3nyecKkoi mpoOiIembl;

OPUHUMATh €M COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBaTh JEHCTBUS 1O €€
JOCTHKEHHUIO: PACTIPENENATh POJIH, OOCYXKJIaTh MPOLECChl W PE3yJbTaTbl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJBKUX JIHOJEH;

BBITIOJHATh CBOIO YacTh pabOThI, JOCTHras KadeCTBEHHOTO pe3yjabTaTa IO CBOEMY
HAPAaBICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMH YJICHAMH KOMAaH/IbI;

OILICHHMBATh KAa4eCTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIIBHO
chopMyTUPOBaHHBIM YYACTHHUKAMHU B3aUMOICHUCTBHSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeliCTBUSA

Camoopranusamnus:

BBISIBJISATH MPOOJIEMBI B >KM3HEHHBIX M YYEOHBIX CHUTyalUAX, TPEOYIOIIUX JUIsl pEelIeHUs
bu3nUecKrX 3HAHU;

OPHUEHTHUPOBATHCS B PA3JIMYHBIX NMOAXOAAX MPUHATHS pELIEHUI (MHANBUAYAJIbHOE, IPUHATHE
peuieHus B rpynie, NpUHITHE pEelIeHUH TPYNoi);

CaMOCTOSITEJIBHO COCTaBJIATh ~QJIFTOPUTM  pEIICHUs (PU3NYECKOM 3aJaud WIM IUIaHa
UCCIIEIOBaHUSI C YYETOM HMEIOIIUXCS pEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IPEAJIaracéMble BApUaHThl PELICHNM;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJIEKT:



JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ N3MECHEHUS;

OOBSACHATh TMPUYUHBI JOCTHKEHHSI (HEAOCTHIKEHMS) PE3yJbTaTOB JEATEIbHOCTH, IaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHHS (U3NYECKOTO
UCCIIEJOBaHMsI WIN MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB, U3MEHUBIINUXCS CUTYallUH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKILUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4eloBeKa B XOJI€ CIOpa WIH AUCKYCCUU Ha HAYYHYIO TEMY,
IIOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

NPU3HABATh CBOE MPABO Ha OMIMOKY NpPH PEelIeHUH (PU3NYECKUX 3a7a4 WIH B YTBEPKICHUSAX
HAa Hay4YHBIE TEMBI U TAKOE K€ IIPaBO APYTOro.

IMPEAMETHBIE PE3YJIBTATBI

K koHIity o0y4yeHust B 7 Kjacce npeMeTHbIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:
UCIIOJIB30BaTh MOHTHUS: (U3UYECKUE U XUMUYECKHUE SIBJICHUS, HAOIIOCHUE, DKCIIEPUMEHT,
MO/IeJIb, TUIIOTE3a, €IUHULIBI (DU3UUECKUX BEJIMYMH, aTOM, MOJIEKYJIA, arpEraTHbIe COCTOSHUS
BellecTBa (TBEPIOE, JKHUAKOE, ra3000pa3HOE), MEXaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIUHEHHOE), TPAaeKTOpHsS, PaBHOJCUCTBYIOMIAs cuia, aedopmarius
(ynpyrasi, miacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;
paznuuath siBieHUS (nuddys3us, TEMIOBOE IBMKCHUE 4YacCTHUIl BEIIECTBa, PaBHOMEPHOE
NBUKEHUE, HEPAaBHOMEPHOE [IBM)KEHHME, WHEPIMsS, B3aUMOJICHCTBUE TEJ, pPABHOBECUE
TBEPIBIX TEJI C 3aKPEIJIEHHOM OCBhIO BpAILICHUS, MEpeaada JaBJICHUS TBEPABIMHU TEJIAMH,
KUIAKOCTSIMUA M Trazamu, aTMochepHOe JIaBJICHHE, IUIaBaHUE TeJ, MpeBpaIieHus
MEXaHUYECKON 3HEpPruy) MO ONUCAHHMI0 MX XapaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPY’KAIOIIEM MHPE, B TOM
yucie (pu3ndeckue SBICHUS B MPUPOJIE: MPUMEPHI IBIKCHUS ¢ PA3IMYHBIMUA CKOPOCTSIMH B
JKUBOM M HEXUBOW MNPUPOJEC, ACHUCTBUE CHUJIBI TPEHUS B IMPUPOAE U TEXHUKE, BIMUSHHE
aTMOC(EPHOro JIABJICHUS HA KUBOW OpraHu3M, IUIABaAHKUE PbIO, phIYark B TeJle YEIOBEKa, U
TOM TEPEBOJAUTH NMPAKTUYECKYIO 3a/layy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOWCTBA
(npu3HaKu) GU3NYECKUX SIBICHUI;
OTMCHIBAaTh M3yYCHHBIE CBOMCTBA TelN U (DU3UYECKUE SIBICHUSA, HUCIONB3Ys (PU3NUECKHE
BEITUYUHBI (Macca, 00hEM, TIIOTHOCTh BEIIECTBA, BPEMS, TyTh, CKOPOCTh, CPEAHSST CKOPOCTH,
cuja YOpYrocTH, CWJIa TSKECTH, BEeC Teja, Cujla TPEHHUd, AaBieHue (TBEPAOro Tena,
KUIKOCTH, ra3a), BHITAIKUBAIOIIAS CUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(POHUIIMEHT TMOJE3HOTO JEWCTBHS MEXaHU3MOB, KHHETHYECKas W
MOTCHIIMAIBHASL JHEPTHsI), TMPH ONMUCAHWUW TPABWIBHO TPAKTOBATh (PU3UUYECKHA CMBICIT
WCIIOJIB3yEMbIX BEJIMYMH, WX OOO3HAYEHUS W EAWHUIIBI (PU3UYECKUX BEIMYMH, HAXOIUTH



(dbopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3NUECKYIO BEIMYMHY C APYTUMU BETUYUHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEIIUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3UUYECKUE SIBIICHUS W TPOLIECCHI, MCIOJb3ysl MpaBuia
CJIOKEHUs cuil (BAOJb OMHOM mpsmoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
paBUJIO paBHOBecUs phiuara (0J0Ka), «30JI0TO€ MPaBUJIO» MEXaHUKU, 3aKOH COXPAHECHHS
MEXaHUYECKOM PHEPTUHU, TIPH 3TOM /1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIHCHIBAThH
€ro0 MaTeEMaTUYECKOE BBIPAKECHUE;

OOBACHATH (pU3MYECKUE SIBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO-CIIEICTBEHHBIE
CBA3U, CTPOUTH OOBSACHEHHE M3 1—2 JIOrMYECKMX WHIaroB C Omopoll Ha 1—2 H3y4YeHHBIX
CBOICTBa (PU3UUECKUX SBICHUM, (PU3HMUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTth pacy€THbIC 3aJa4u B 1—2 1eMCTBUS, UCIOIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
(¢u3nyecKue BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33aJauM 3allMChIBaTh KPAaTKOE yCIOBHE,
MOJICTABNIATh (PU3MYecKue BeTUYMHBI B (GOPMYJIbl U TMPOBOAUTH PACUYEThl, HAXOAUTH
CIIPaBOYHBIE JAHHBbIE, HEOOXOAMMBIE IS PELICHUs 3a7ad, OLUEHUBATH PEATTMCTUYHOCTD
MOJTY4YeHHOU (PU3NUECKO BETUYUHBI;

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh NMPU MOMOUIM (PU3UUECKUX METOJIOB, B
ONMCAaHUU UCCIIE0BAHUS BBIICIATH MPOBEPSIEMOE MPEAIONIOKEHUE (TUIOTE3Y), pa3indaTh U
UHTEPIPETUPOBATh TOJYUYCHHBIH pE3yJbTaT, HAaXOJUTh OIIMOKU B XOJI€ ONBITA, AEaTh
BBIBO/JIBI T10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WM (PU3UYECKUX CBOWCTB TEII:
GbopMyIMpoBaTh MPOBEPSEMBIE MPEANONIOKEHHS], COOUPaTh YCTAHOBKY W3 NMPEAJIOKEHHOTO
000pyI0BaHUs, 3aMMUCHIBATH X0 OMBITa U (POPMYITUPOBATH BHIBO/IBI;

BBINIOJIHATh MPSIMbIE HU3MEPEHHUS] PACCTOSHMS, BPEMEHHM, MacChl Tejla, 00bEMaA, CUJIBI U
TEMIIEpaTypbl C MCIOJIb30BAHMEM AaHAJIOTOBBIX M LHU(PPOBBIX MNPUOOPOB, 3aAMHUCHIBATH
MoKa3aHusi pruOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEUTHOCTH U3MEPEHU;
MPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTU OJHOM (PU3UYECKOW BEJIMYMHBI OT JIPYroil c
VICITOJIB30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PaBHOMEPHO JBMXKYLIErocs Teia
OT BPEMEHHM JIBU)KECHHUS TeJa, CUJIbI TPEHUSI CKOJBXKEHUSI OT Beca Teja, KauecTBa o0paboTKu
MOBEPXHOCTEN TEN M HE3aBUCUMOCTH CWJIBI TPEHUSA OT IUIOIAAXM CONPUKOCHOBEHMS TEI,
CUJIBI YIPYTOCTH OT YJIMHEHUSI TIPYKUHBI, BBITAJKUBAIOIIEH CHUIIBI OT 00bEMA MOTPYKEHHOM
YacTH TeJla U OT TUIOTHOCTH KHUJIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT TITyOUHBI,
Ha KOTOPYIO IOIPY)KEHO TEJIO, YCIOBHM IUIABAHUS TEJ, YCIOBUU PABHOBECUS pblYara H
0JIOKOB), y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HCCIEIOBAaHUSA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUA, CIEAys NPeJIOKCHHOMY IIaHy, (UKCHUPOBATh PpPE3YJIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIC NPEIJOKECHHBIX TaOIHI] H
rpaduKoB, JenaTh BRIBOBI IO PE3yJIbTaTaM HCCIIECIOBAHMUS;

MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMYMH (IJIOTHOCTD BEIIECTBA KUIKOCTH U
TBEPIOTO TEJIa, CWJIA TPEHUS CKOJIbKEHUS, IABJIICHHE BO3/lyXa, BBITAJKHUBAIOIIAS CHUJIA,
NEUCTBYIONIAs Ha MOTPY>KEHHOE B JKUJKOCTb TEJNO, KOI(PPHUIMEHT IMOJE3HOrO IEeUCTBUS



MPOCTBIX MEXAHU3MOB), CIEAYs MPEAJIOKEHHOW UHCTPYKIIUU: MPU BBINOJIHEHUHU U3MEPEHUM
coOMpaTh IKCIIEPUMEHTATBLHYIO YCTAHOBKY M BBIUYUCIISATH 3HAYEHNE UCKOMOU BEJTUYHHBL;
co0JIIo1aTh TIpaBUJIa TEXHUKU OE30MTaCHOCTH MPU paboTe C J1abopaTOPHBIM 000PYI0BAHUEM;
yKa3bIBaTh MPUHIUILI JICUCTBUA MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTWHAMOMETp, COOOIIAIONINECs COCY/bI, OapOMETp, phluar, MOABMXKHBIA W HEMOJBHKHBIM
0JIOK, HAKJIOHHAS TIJIOCKOCTb;
XapaKkTepru30BaTh MPUHIUIIBI JEUCTBUSI U3YUYCHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONoOpoM Ha HWX omnucaHus (B TOM 4YHCIE: TMOAIIMIIHUKH, YCTPOWCTBO BOJOIPOBO/IA,
TUAPABIMYECKUM TIPEcC, MAHOMETP, BBICOTOMED, MOPIIHEBON HAcOC, apeoMeTp), UCIIOIb3Ys
3HaHHS O CBOWCTBaX (U3MUECKHX SBJICHUM W HeoOXoaumble (DU3UYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH,;
MPUBOJUTH MPUMEPHI (HAXOAUTH UH(POPMALIMIO O TPUMEPax) MPaAKTUUYECKOTO UCTIOJIb30BaAHUS
(bU3NYECKUX 3HAHUM B TIOBCEIHEBHOM >KM3HM JJIA oOecreueHus Oe30IacHOCTH IpHU
oOpaiieHny ¢ TpUOOpaMH M TEXHUYSCKHMMH YCTPOMCTBAMM, COXPaHEHHUS 37I0pPOBbS U
COOJIIOZICHUS HOPM SKOJIOTUUECKOTO MTOBEJICHHS B OKPY KaloIlel cpene;
OCYILIECTBIATh OTOOpP MCTOYHUKOB MH(popMannu B IHTEpHETE B COOTBETCTBHUM C 3aJJaHHBIM
IIOWCKOBBIM 3alIPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW W MYyTEM CPABHEHUS Pa3JIMUYHBIX
HMCTOYHUKOB BBIJICTSATHh HHMOOPMALIMIO, KOTOpas SBISICTCS MPOTUBOPEUYNBOM MM MOXKET OBIThH
HEJI0CTOBEPHOM;
UCIIOJB30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJaHUi HayYHO-TIOMYJSIPHYIO JIUTEpaTypy
(buU3MYECKOro COJAEepKaHUsl, CHpPABOYHBIC MaTepHUalbl, pecypchbl cetu WHTEpHET, BlIajeTh
npuéMaMu KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus MH(OpMAIMK W3 OJHOW 3HAKOBOMU
CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE NHChbMEHHBIE W YCTHBIE COOOIIECHHWS Ha OCHOBE 2-3
HMCTOYHUKOB HWH(OpManuu (QU3nueckoro cojepkaHus, B TOM 4YHUCJIE MyOJMYHO JeJIaTh
KpaTKue COOOIIEHUS O pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIIEIOBAaHUM, MPU 3TOM
I'PAaMOTHO HCIIOJIb30BaTh M3YUYCHHBINH MOHATUUHBINA ammapaT Kypca (U3UKH, COIMPOBOXKIATh
BBICTYIUICHUE MPE3CHTALAEH;
MIPHU BBITIOJTHEHUY YYEOHBIX MMPOEKTOB U UCCIICOBAaHUMN pacipeAessaTh 00513aHHOCTH B TPYIIIE
B COOTBETCTBUHM C MOCTABJICHHBIMM 3aJlayaMM, CJICAUTh 3a BBINOJHEHUEM ILIaHA ACHCTBUM,
aJICKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAl B JEATEIBHOCTh TPYIIIBI, BBICTPAWBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniry o0yuenus B 8 Kjacce npeaMeTHbIe Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:
MCIMOJIb30BaTh TMOHSTHA: Macca W pa3sMepbl MOJIEKYJ, TEIJIOBOE JBWXEHHE aTOMOB U
MOJICKYJI, arperaTHbI€ COCTOSHUSI BEIECTBA, KpUCTAIUIMYECKHE U amMopdHbie Tena,
HACBIIICHHBIA M HEHACHIIICHHBIN Map, BJIAXKHOCTh BO3AyXa, TEMIIEparypa, BHYTPCHHSA
SHEPrusi, TEIJIOBOM JBUTATElIb, SJIEMEHTAPHBINA JIEKTPUUYECKUIN 3apsifl, JIEKTPUUECKOE TIOJIE,
MPOBOJIHUKU U IUJIEKTPUKH, MOCTOSTHHBIA 3JICKTPUUECKUN TOK, MArHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacUIMpeHHWe | CKaThe, Terionepeaada, TerIoBOe
PaBHOBECHE, CMAYMBAHHE, KalWJUISIPHBIE SIBIICHUS, UCIIAPEHUE, KOHJICHCALMS, IUIABICHUE,



Kpuctajuinzanus  (OTBEpE€BaHUE), KUIIEHHE, Terulonepeaadya  (TEMIOMPOBOJHOCTD,
KOHBEKIIUSI, U3JIyYEHHUE), OJEKTpU3alus TeJ, B3aUMOJICUCTBUE 3apsiioB, JCUCTBUS
AIIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE MAarHUTOB, JIEWCTBHE
MarHUTHOTO TOJSl Ha MIPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS UHAYKIIUS) 11O OMMCAHUIO MX
XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOUIUX JaHHOE (HU3MYECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBICHNE W3YUCHHBIX (PH3WYECKUX SBIICHUN B OKPYXKAIOIMIEM MHPE, B TOM
yucie (U3MYECKUE SIBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSIKEHUWE M KalWUISPHBIC
SBJICHUSI B TIPUPOJIC, KPUCTAIUIBI B MpuUpoje, uznydyenue CoiHIla, 3aMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHWE pPOCHI, TyMaHa, WHEsS, CHETra, JJCKTPUUYCCKUC SBICHUS B
aTMocdepe, FMEKTPUIECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE TOJIe 3eMJIH, JIpeiid) TOII0COB,
pOJIb MAarHUTHOTO TIOJS JIJISl JKU3HU Ha 3eMJie, MOJSPHOE CHUSIHUE, MPU ITOM NEPEBOIUTH
MPAKTUYECKYIO 3a7adyy B Y4YeOHYI0, BBIICISATH CYIIECTBEHHBIE CBONCTBA (IIPU3HAKH)
(buU3HYECKUX SBICHUI;

ONUCHIBaTh M3YyYCHHBIE CBONCTBA TeN U (PUBMYECKUE SIBICHUS, HCIONB3YS (PU3MUYECKUE
BEJIMUMHBI  (TeMIepaTypa, BHYTPEHHSS DHEPrusi, KOJMUYECTBO TEIUIOThI, yJeJIbHAs
TEIUIOEMKOCTh ~ BEIIECTBA,  yAE€lbHAs  TEIUIOTa  IUIABJICHHUS, yJeNbHAas  TEIUIOTa
napooOpa3oBaHusi, YyJelbHash TEIUIOTa CropaHusi TOIUIMBA, KOA(PPHUIMEHT TMOJIE3HOTO
JEUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXXHOCTh BO3yXa, AJIEKTPUUECKUN 3apsi,
CUJia TOKa, JJICKTPUYECKOE HampsDKEHUE, COMPOTUBIEHHWE MPOBOJHUKA, YACIHHOE
CONPOTHUBJICHUE BEIIECTBA, padOoTa U MOIIHOCThH SJEKTPUYECKOrO TOKAa), MPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJB3YEMbIX BEJIMYHMH, OOO3HAUCHUS U
CAUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh (DOPMYJIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMUMHY C JPYTMMH BEJIWYUHAMH, CTPOUTh TpadUKHd U3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYHH;

XapakTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBIICHUS M TPOLIECCHI, UCIOJb3YysI OCHOBHBIC
MOJIOKEHHS]  MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM  CTPOEHUS  BEIECTBA, MPUHIIMI
CyHepHo3ulIMM MoJield (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma
JUIS ydacTka I1ienu, 3akoH Jlxoymns—JIeHna, 3aKkoH COXpaHEHHUs SHEPruu, MpH 3TOM JaBaTh
CJIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aITUCHIBATh €T0 MaTEeMaTHYECKOE BHIPAKEHUE;
OOBACHTH (PU3UYECKUE MPOIIECChl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIlHi
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTePa: BhISBISTh TPUUMHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTD
o0bscHeHHE U3 1—2 JOTUYECKUX MIAroB C OMOPOi Ha 1—2 M3y4EHHBIX CBOMCTBA (DU3UUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a7a4u B 2—3 EUCTBUS, UCIIOIb3YS 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIINE
dbu3nYecKue BEIMYMHBI: HA OCHOBE aHaJn3a yCIOBUS 33Jla4Ml 3alTUChIBATh KPATKOE yCIIOBUE,
BBISIBIIAITH HEJOCTATOK JIAHHBIX IS PEIICHUS 3aa4yd, BBIOMpATh 3aKOHBI W (OPMYIIHI,
HE0oOXoauMbIe NSl €€ pelIeHus], MPOBOJIUTh PAacU€Thl U CPABHUBATH IOJYUYEHHOE 3HAUYCHHE
(bu3UYeCKO BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;



pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUINTh MPH MOMOIIM (DHU3HUYECKUX METOJOB,
UCTIOJIb3Ysl ONMUCAHUE UCCIIEOBAHMS, BBIIEIATH MPOBEPSEMOE MPEAINON0KEHHUE, OLIEHUBAThH
IPABWJIBHOCTb MOPSJIKA IPOBEICHUS UCCIIEOBAHMUS, J€JIaTh BBIBOIBI;

IPOBOAUTDH OMBITHI MO0 HAONIOAECHUIO (PU3MUECKUX SIBICHUM WM (PU3NUYECKUX CBOMICTB TEl
(KanWUISIpHBIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bEMa, TeMIlepaTypsl,
CKOPOCTH TIpollecca OCThIBAHHWS W HAarpeBaHUd TpU HM3IYYCHHH OT I[BETa H3IIydarolei
(moromaroieii) MOBEPXHOCTU, CKOPOCTh MCIAPEHHs] BOJBI OT TEMIIEPATyphl KHIKOCTH H
IO €€ MOBEPXHOCTH, AJIEKTPU3ALUsS Tel U B3aUMOJEHUCTBUE IIEKTPUUYECKUX 3apsIOB,
B3aMMOJIEMCTBHE IOCTOSHHBIX MarHUTOB, BHU3YyaJIM3alUsi MAarHUTHBIX IOJIEH IMOCTOSHHBIX
MarHuToB, JIEHCTBUSI MAarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHmTa,
CBOMCTBA  3JIEKTPOABHUTATENs] MOCTOSHHOTO TOKa): (OPMYIUPOBATH  MPOBEPsiEMbIE
IPEINOIOKEHNs, cOOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYyIOBAaHUS, OMUCHIBATH X0
omnbITa U (pOPMyYIHPOBATH BHIBOJBL;

BBINOJHATh MPSIMbIE U3MEPEHUsI TEMIIEPATypbl, OTHOCUTENIbHON BIaXXKHOCTH BO3/yXa, CHJIbI
TOKa, HAMpSOHKEHHsS] C HMCMOJIh30BAaHMEM AaHAJIOTOBBIX MPHUOOPOB M JATYUKOB (DHU3HUECKHUX
BEJIMYMH, CPaBHUBATH pPE3YyJbTaThl HW3MEPEHHN ¢ YYETOM 3aJaHHOW aOCOIMIOTHOMN
HOTPEIIHOCTH;

IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOM (U3NYECKOW BEIWYMHBI OT JAPYrol c
UCIOJIb30BaHUEM MPSIMBIX M3MEPEHUH (3aBUCUMOCTb COINPOTUBIICHHUS MPOBOJAHHMKA OT €ro
JUIMHBI, TUIOMIA[A TIOMEPEYHOTO CEYEHHWs W YJENbHOTO CONPOTHBICHHUS BEIIEeCTBa
POBOJHMKA, CHUJIBI TOKAa, MAYIIETO 4Yepe3 MPOBOJHHUK, OT HAMPSKEHHs Ha TMPOBOJHUKE,
UCCIIEIOBAaHUE TIOCJENOBAaTEJIBHOIO U MapalieIbHOIO COEAMHEHUH MPOBOJHUKOB):
IUIAHUPOBaTh HCCIEAOBAaHUE, COOMpaTh YCTAHOBKY W BBIMOJHATH W3MEpPEHUs, Cileays
NpeIJIOKEHHOMY TUIaHy, (DUKCHUpOBATH pE3yNbTaThl IMOJYYCHHON 3aBUCHMOCTH B BHJE
TaOIUI] ¥ TPaUKOB, IETATh BEIBOJBI 10 pe3yIbTaTaM UCCIIECIOBAHUS;

NPOBOJAUTH KOCBEHHBIE M3MEpeHMs] (U3NYECKUX BEIUYUH (yAeNbHAs TeMI0EMKOCTh
BEIIECTBa, CONPOTHUBIIEHUE NPOBOJHHKA, pabOTa W MOIIHOCTb 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh ~ W3MEpPEHHUs, CcOoOMpaTh  OKCIEPUMEHTAIBbHYI0  YCTAaHOBKY,  CIEIys
PEIOKEHHON MHCTPYKITUH, U BEIYUCTISTH 3HAUCHNUE BEJIMUMHBI,

coOJr01aTh MpaBujia TEXHUKU 0€30MacHOCTH TP paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;
XapaKTepu30BaTh MPUHLHUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOM Ha WX OmUcCaHus (B TOM 4YHCIE: CUCTEMa OTOIUIEHHS JIOMOB, TUTPOMETp, MapoBas
TypOuHa, amrepMmeTp, BOJIbTMETD, CUETUHK AIIEKTPUYECKON SHEPIuH,
AJIEKTPOOCBETUTEIbHBIE  MPUOOPBI, HAarpeBaTelbHbIE  BJIEKTPONPHOOPHl  (IIPUMEPHI),
AIIEKTPUYECKUE TPEIOXPAHUTENH, JICKTPOMArHUT, AJIEKTPOJIBUTATENb MOCTOSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUH M HEOOXOAHWMBbIe (PU3UUYECKHUE
3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U M3MEPUTENIbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETpP, TEPMOC, ICHUXPOMETpP, TUIPOMETP,
JBUTATE€Ib BHYTPEHHEIO CrOpaHus, JJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBbI



IEKTPUUECKUX LENEed € MOCIEAOBATENbHBIM M MapajuIEIbHbIM COEIHMHEHHEM 3JIEMEHTOB,
pasznnyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
IPUBOJUTH NPUMEPHI (HAXOAUTh MH(OPMALIUIO O IPUMEpax) NPAKTUYECKOTO UCIIOIb30BaHUS
(¢u3nyecKux 3HAHMW B TIOBCEIHEBHOM JKM3HM i1 oOecnedeHuss O€30MacHOCTH IpU
oOpallleHuu ¢ NpudOpaMM U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHUS 3[0pPOBbS U
COOIIOCHHSI HOPM 9KOJIOTMYECKOT 0 IIOBEJICHUS B OKPYXKAIOLIEeH cpene;
OCYIIECTBIISATh MOUCK HMH(pOpManuu (U3MUEcKOro cojepkaHusi B MHTepHETe, Ha OCHOBE
UMEIOUINXCA 3HAaHUM W NyTEM CpaBHEHMS JOIOJIHUTENBbHBIX HCTOYHUKOB BBIIEIATH
UH(pOpPMaIIMIO, KOTOpas SIBJISIETCSA IPOTUBOPEUNBOM UIIM MOXKET OBITh HEZJOCTOBEPHOIL;
UCIIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUi HAYYHO-TOIYJSIPHYIO JIMTEPATypy
($U3NYECKOTO COJIep’KaHusl, CIPaBOYHBbIE MaTepHalibl, pecypchl cetu MHTepHeT, BIaJeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUsl MHPOPMALMK U3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;
co3laBaTb COOCTBEHHbIE IHCbMEHHBIE UM KpaTKUE YCTHbIE COOOLIeHus, 0000mas
UH(OPMAIMI0O M3 HECKOJIBKUX HWCTOYHUKOB (DU3UYECKOTO COAEpPKAHUSA, B TOM YHUCIE
nyOJUYHO MPECTaBIATh PE3yJbTaThl MPOEKTHOW WIIM HMCCIEI0BATEIbCKON JEATEIbHOCTH,
OpU 3TOM TPaMOTHO HCIIOJIb30BAaTh M3YUYCHHBIM TMOHATHUHHBINA ammapaT Kypca (QHU3UKH,
CONPOBOX/IATh BBICTYIUICHHE IPE3CHTALNEN;
OpU BBINOJIHEHUH YYEOHBIX MIPOEKTOB M HUCCIENOBaHMM (U3UYECKHUX IPOLIECCOB
pacnpenenarb 00sI3aHHOCTH B TPYIINE B COOTBETCTBUHU C IMOCTABJIEHHBIMU 33J]a4aMu, CIIEIUTh
32 BBINOJIHEHUEM IUIaHA JEHUCTBUM U KOPPEKTUPOBATh €ro, aJeKBATHO OLICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATENbHOCTh TPYMIbI, BBICTpaUBaTh KOMMYHUKATHBHOE
B3aMMOJIEICTBHE, IPOSBIISAS TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

K koH1ly 00yueHus: B 9 Kjacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUN:
UCIIOJIb30BaTh  MOHATHS: CHUCTeMa OTcu€ra, MaTephalibHas  TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JIBWKEHUS, aeopmanus (ynopyras, IJIacTHUECKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U NEPETPY3KH, LEHTP TIKECTH,
aOCOJIIOTHO TBEPIOE TENO, LIEHTP TSKECTH TBEPAOrO TeEa, PaBHOBECHE, MEXAHUYECKHE
KOJIeOaHUsI M BOJIHBI, 3BYK, MHPPA3BYK U YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI MCIYyCKaHUS U
NOTJIOUIeHUs, alb(a, OeTa- U raMMa-u3IydyeHus, U30TOIBbI, SAepHas YHEPreTHUKaA;
paznuyarh SBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBWKEHUE, CBOOOJHOE IaJCHUE TEJ, PaBHOMEPHOE
JBIKEHUE IO OKPYXHOCTH, B3aUMOJICMCTBUE TEJ, PEAKTUBHOE IBUXKEHHUE, KOJeOaTelbHOE
JIBUKEHHE (3aTyXalolllie W BBIHYXJCHHbIE KoyieOaHUs), PE30HAHC, BOJHOBOE JABMXKECHHUE,
OTpa)K€HUE 3BYyKa, NPSIMOJMHEWHOE PACIPOCTPAHEHHE, OTPAKEHHE M MPEJOMIICHHUE CBETA,
IIOJIHOE BHYTPEHHEE OTPaXCHHE CBETA, pa3joXeHHE OEIoro CBeTa B CIEKTP U CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, TUCIEPCUS CBETA, €CTECTBEHHAsl PaJlMOAKTUBHOCTh, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa M3JIyYeHUs) IO ONMCAHUI0 UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;



pacro3HaBaTh MPOSABICHNE U3YUYECHHBIX (PM3MUECKUX SIBJICHUN B OKpY’KaoleM MUpe (B TOM
yuciie pU3nvecKue SBJICHHs B MPUPOAE: IPUIUBBI U OTIUBBI, ABIKeHUE M1aHeT COMTHEYHON
CHUCTEMbI, PEaKTHUBHOE JIBU)KEHHUE YKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KUBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, IIBE€Ta TEJ, ONTHYECKUE SBJICHUS B
npupozae, OUOJIOTrHYEeCKOe ACHCTBHE BHUJIMMOIO, YIBTPa(QUOIETOBOTO M PEHTTEHOBCKOIO
U3Ty4YEHUI, €CTECTBEHHBIA pPaJMOAKTUBHBIM (OH, KOCMHUYECKHE Iy4YH, PpaAHMOAKTHBHOE
U3JTy4€HHE TMPUPOJHBIX MHHEPAJOB, JECWCTBHE PAaJUOAKTUBHBIX HM3IYyYEHUU HA OpPraHU3M
YyelioBeKa), NpH OTOM IMEPEBOAUTH MPAKTUYECKYI0 3ajlayy B Yy4eOHYIO, BBIJICIAThH
CYILIECTBEHHbIEC CBOMCTBA (IMTPU3HAKHN) PU3NYECKUX SIBJICHUN;

ONMCHIBATh HM3y4YEHHBIC CBOMCTBA Tel W (U3MUYECKUE SBICHMS, WCHOJB3YS (UINUECKUE
BEJIMYUHBI (CPEAHSSI W MTHOBEHHAs CKOPOCTh TeJla IMpPU HEPABHOMEPHOM JIBH)KCHHH,
YCKOpEHHE, MepeMENIEHUE, MyTh, yIioBas CKOPOCTb, CUJIa TPEHUs, CUJa YIPYrOCTH, Cuja
TSAKECTH, YCKOpPEHUE CBOOOJHOIO MAJECHUs, BEC TeJa, UMIIYJIbC Te€la, HUMIIYJIbC CHUJIbI,
MeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHIMAIbHAs B3HEPrus Teja, MOAHATOIO HaJ
MOBEPXHOCTBIO 3€MJIM, MOTEHIMATIbHAS SHEPTUs CHKATOW MPY>KUHbI, KHHETUYECKAsl SHEPI U,
MOJIHAs MEXaHWYecKas HSHEprus, NepUOJ M 4acToTa KoJieOaHWH, JIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTEJIb MPEJIOMIICHUS CPENbl), NP ONHCAHUU
OPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT MCIOJNb3YEMbIX BEJIMYMH, OOO3HAUYEHUSA U
€IMHULBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JTAHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTHh Tpa@UKA HU3YYEHHBIX 3aBHUCUMOCTEH
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOICTBa Tel, (U3MUECKHUE SIBICHHUA M MPOILECCHI, HCIOJb3YyS 3aKOH
COXpPAHEHUsl DJHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHUUII CYNEPHO3ULUU CHII,
OPUHIMI OTHOCUTENbHOCTU ['anmunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HMITYJbCa,
3aKOHBI OTPAXKEHUSI U MPEJTOMIICHHSI CBETA, 3aKOHBI COXPAHEHUs 3aps0BOTO M MAaCCOBOIO
Yyucel MpU SAEPHBIX PEaKIUsX, MPU ITOM JaBaTh CIOBECHYHO (OPMYJIMPOBKY 3aKOHa M
3alMUCBIBaTh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (hU3HUECKUE MPOLIECCHl U CBOICTBA Tell, B TOM YHCIE U B KOHTEKCTE CUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBISBIATh MPUUYMHHO-CIICCTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIIaroB ¢ ONOpod Ha 2—3 HM3yYEHHBIX CBOMICTBA
bu3MYeCcKuX SIBICHUM, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3ajaud (Omuparolyecss Ha CUCTeMY W3 2—3 ypaBHEHMI), HCHOJIb3Ys
3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3a/1auu 3alUChIBaTh KPATKOE YCIOBHE, BBISIBISTH HEAOCTAIONIME WIIM U30BITOYHBIC JAHHBIE,
BBIOMpPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE JUIsl PELICHHs, MPOBOAUTH PAacU€Thl H
OLICHHUBATh PEATMCTUYHOCTD MOJTYYEHHOIO 3HaYCHUsI PU3NUECKON BEJIMUKHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUINTbh MPH MOMOIIM (DHU3HUYECKUX METOJOB,
UCIIOJIb3YsI ONMCAHUE MCCIIEIOBAHUS, BBIIEISATh MPOBEPSEMOE MPEANOI0KEHUE, OLIEHUBATD
NPaBUIBHOCTh TMOPSAKA MPOBEACHHS HMCCIEIOBAaHUS, J€laTh BBIBOJbI, UHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJEHUIN U OTBITOB;



IPOBOAUTH OTBITHI MO HAOMIOACHUIO (PU3MYECKHUX SIBICHUM WM (PU3UUECKHX CBOMCTB Tem
(u3ydeHune BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs SHEPIHH, 3aBUCHMOCTh MEPUOJIa
KOJeOaHW MPYKUHHOTO MAasTHUKAa OT Macchl TIpy3a U IKECTKOCTH TMPY>KUHBI H
HE3aBUCUMOCTh OT aMIUIMTYJbl MaJIbIX KOJeOaHWM, MNPSMOJMHEHHOE pacipoCTpaHEHHE
CBETa, pa3jio’KeHHE OeJoro CBETa B CHEKTpP, U3yUYEHHE CBOMCTB M300PAKEHUS B IJIOCKOM
3epKajie U CBOMCTB M300paXKeHUs MpeaIMeTa B COOMparoliel TuH3e, HaOMI0IeHNE CIUIOMTHBIX
U JUHEHYaThIX CIEKTPOB U3IYUYEHUS): CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
U30bITOYHOTO Habopa o00OpyAOBaHUs, OMNHUCHIBATH XOJl OIbITA W €ro pe3yJbTaThl,
(bopMyIMpOBaTH BHIBOIBI,

IPOBOAUTH NIPU HEOOXOAMMOCTH CEPUIO MPSMBIX U3MEPEHHM, ONpeAeNss cpeHee 3HaYCHUE
U3MepseMoil BeTUUHHBI ((POKyCHOE paccTosiHuE COOMparoIIeH JIMH3b1), 000CHOBBIBAThH BHIOOP
crocoba u3MepeHus (M3MEpUTEIIbHOTO Iprdopa);

IPOBOJUTDH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C UCIOJIB30BAHUEM IMPSMBIX
U3MEpPEHUl (3aBUCUMOCTh IYTH OT BpPEMEHU I[P PABHOYCKOPEHHOM JBMXKEHHHU O€3
HAYaJbHOW CKOPOCTH, MEpHoAa KOJIeOaHHH MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HHTH,
3aBUCUMOCTH yTJla OTPaXEHUs CBeTa OT yrja MaJeHUus W YIJia IpeJOMJIEHUs OT yria
NaJeHus): IJIAaHUPOBAaTh  HCCIIEOBAaHHE, CAMOCTOSTEIBHO  COOMpaTh  YCTaHOBKY,
(uKCcHpOBaTh Pe3yabTaThl OJIYUYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIIMYUH B BUJIE€ TAOJIUL U
rpa(uKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

POBOJUTH KOCBEHHBIE M3MEpPEHUs] (PU3MUECKUX BEMUYHMH (CPEAHSISI CKOPOCTh U YCKOPEHHE
Tela TPHU PABHOYCKOPEHHOM JBI)KEHHH, YCKOPEHHE CBOOOJHOTO MaACHHS, >XECTKOCTh
MPYXKUHBI, KOAQOUIIMEHT TPEHUS CKOIBKEHHS, MEXaHuYecKas padoTa U MOIIHOCTb, 4aCTOTa
U mepuoj KojeOaHUM MaTeMaTH4ecKoro M MNPYKUHHOTO MAasTHUKOB, ONTHYECKas cuja
coOuparolield JUH3bI, pPaJUOAKTUBHBIA (DOH): TUIAHMPOBATH HW3MEPEHHs, COOUPATH
OKCIIEPUMEHTAIbHYI0O YCTaHOBKY W BBINOJHATH HM3MEPEHHs, CIeAyd NPeI0OKCHHON
WHCTPYKIIMH, BEIYUCIISATH 3HAYCHNE BEIMYMHBI I aHATU3UPOBATH MOJYYCHHBIE PE3yIbTaThI C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH U3MEPECHUM;

coOJTr0/1aTh MpaBujia TEXHUKU O€30MacHOCTH TP paboTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM;
pa3nuyaTh OCHOBHBIC NPHU3HAKU W3YYCHHBIX (PU3NYECKUX MOJENCH: MaTephalibHas TOYKa,
abCOJIIOTHO TBEPJOE TEJIO, TOYEUHBbI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a, TUIAHETapHas
MOJieJIb aTOMa, HYKJIOHHAsi MOJIETTb aTOMHOTO sIJIpa;

XapaKTepu30BaTh MPUHLHUIIBI AEUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha MX OMHCaHus (B TOM YHCIE: CIUIOMETP, JATUUKH TOJIOXKEHHS, PACCTOSHUS U
YCKOpPEHUS, pakeTa, 3XOJIOT, OYKH, IMEepHUCKom, (oToanmapar, ONTHUYECKHUE CBETOBOJIHI,
CIIEKTPOCKOI, AO3UMETp, KamMmepa BuibcoHa), CTONB3ysl 3HAHMUSI O CBOWCTBAX (DU3MUECKHUX
SIBJICHUI U HEOOXOoANMbIC (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HW3YYCHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEpPUTENbHBIX TPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MpPHU PEIICHUH Yy4eOHO-
MPaKTUYECKUX 3aJad, ONTHUYECKUE CXEMbl JIi MOCTPOEHUS HU300pKEHUUA B IIJIOCKOM
3epKajie U COOMparoIIe JTMH3E;



IPUBOJUTH IPUMEPHI (HAXOAUTh MH(OPMALIMIO O TIPUMEpax) MPaKTUYECKOTO UCTIOIb30BaHUS
¢uznyecKkux 3HAHMA B TIOBCEIHEBHOM >KM3HM i oOecmedeHus Oe30MacHOCTH IMpH
oOpallleHuu ¢ NpudOpaMM U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0pOBbS U
COOJIIOICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKpYXKalolleH cpene;

OCYIIECTBIIATh NOUCK  MH(OpMmanuu  (usnueckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO ~ (POPMYNUPYS TIOMCKOBBIM 3ampoc, HAXOAUTh TMYTH OIpEAeTeHUs
JIOCTOBEPHOCTH  TOJIYYeHHOW WHGOpMAMK HAa OCHOBE HWMCIOIIMXCA 3HAHUA W
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIOJIB30BaTh IPU BBIMNOJIHEHUHM YYEOHBIX 3aJaHUi Hay4HO-TIONMYJISIPHYIO JIUTEpaTypy
($U3NYECKOTO COJIep’KaHusl, CIPaBOYHBIE MaTepHalibl, pecypchl cetd MHTepHeT, BIaJeTh
npuéMaMyu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHUs WH(OpPMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/aBaTb COOCTBEHHbIE NMHUCHMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE MH(OpMALMM U3
HECKOJIbKMX MCTOYHHUKOB (PM3MUYECKOTO COJAEpIKAHMS, MyOJIUYHO NPEACTAaBIATh PE3YyIbTaThl
IIPOCKTHOM WJIM HUCCIENOBATEIBCKON NESATENBHOCTH, NMPH 3TOM I'PAMOTHO HCHOJIB30BATh
U3YUYEHHBIM TOHATUIHBIA anmapar u3y4aemMoro pasjaena (U3MKH U CONPOBOXKIATh
BBICTYIUICHHUE NIPE3EHTALMEN C YYETOM OCOOCHHOCTEHN ayAUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
n/n Konrpoasnsie IIpakTnuyeckue

NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypChl

padoThI padoTshI

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
11 ®dusuka - HayKa o IpUpoae 2 bubmmoreka LIOK https://m.edsoo.ru/7f416194
12 du3nYecKue BeITUNYNHBI 2 1 bub6nmoteka LIOK https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHay4YHBI METOJI TO3HAHUS 2 1 bubnnorexa LHOK https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUSI O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bu6nunoteka LIOK https://m.edsoo.ru/7f416194
gp  HBHKCHNC H B3AHMOJCHCTBHE HacTHLL 2 1 Bu6muorexa L{OK https://m.eds00.ru/7f416194

BeIeCTBA
2.3 ArperaTHble COCTOSIHUSI BELIECTBA 2 bubnnorexa LIOK https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHue U B3auMo/1eiicTBIE TeJl
3.1 MexaHHUUeCKO€e OBMKEHUE 3 bu6nunoteka LIOK https://m.edsoo.ru/7f416194
3.2 WNueprus, macca, TUIOTHOCTh 4 1 bubmmoteka IIOK https://m.edsoo.ru/7f416194
3.3 Cuna. Bune! cun 14 1 2 bu6nunoteka LIOK https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

! &

4q  Aasrenne. llepenata nanienins TeEpAbIMA 3 Bu6miorexa [JOK https://m.eds0o.ru/7f416194

TeJIaMH, XKHUJIKOCTSIMHU U Ta3aMH
4.2 JlaBrieHHE KUIKOCTU 5 bubmuoreka IIOK https://m.edsoo.ru/7f416194
4.3 ATMocdepHOe naBiieHne 6 bub6mmoreka [OK https://m.edsoo.ru/7f416194
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JlencTBrE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B

4.4 7 3 bubnuoreka IIOK https://m.edsoo.ru/7f416194
HUX TEJIO

Hroro no pazueny 21

Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus

51 PabGora 1 MomHOCTH 1 bu6nmoteka LIOK https://m.edsoo.ru/7f416194

5.2 IIpocTeie MexaHU3MBI 1 bubmmoreka LIOK https://m.edsoo.ru/7f416194

5.3 ‘ MexaHuueckasi SHeprus 1 ‘ bubnuoreka IIOK https://m.edsoo.ru/7f416194

Uroro no pazgeny 12

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

Ne ni/m JJeKTpOoHHbBIE (HU(POBbIE)

NMPOrpamMMblI Konrpoabubie IIpakTuyeckmue

Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI

Pa3pen 1. TensioBbIe sIBJICHUS
11 CrpoeHue u cCBOWCTBA BEIIECTBA 7 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TennoBbie porecchl 21 1 5 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znea 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

6) .3
2.1 JICKTPHHACCINE SAPFIBL. JAPTDKCHHBIC TCa U 7 1 Bu6miorexa [JOK https://m.edsoo.ru/7f4181ce

WX B3aUMOJICHCTBUE
2.2 [ToCTOsIHHBIN 3JIEKTPUYECKUI TOK 20 7 bu6nuoreka L{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBJICHUS 6 15 bubnuoreka I{OK https://m.edsoo.ru/7f4181ce
2.4 DneKTpoMaruHuTHasi MHAYKLHS 4 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoauuecTBO 4acoB

Ne n/m = HamMeHOBaHMe pa3je/ioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
KonTpoabubie IlpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
Pa3zgen 1. Mexann4deckue siBJICHUSA
M 0
1.1 CXAMITIECIOE ABBRCIIE 1 CHOCODRL eTo 10 1 BuGnnorexa LIOK https://m.edsoo.ru/7f41a4a6
OIMCaHUSA
1.2 BsaumoneiictBue Ten 20 1 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbBI COXPAHEHUS 10 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannveckue KoJie0aHUsI H BOJHBI
2.1 MexaHn4eckue KojieOaHus bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckue BOJIHBI. 3BYK 1 bubmuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiaekTpoMarHuTHOE 1oJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
3
3.1 HICKTPOMATHITTHOE TOME 1 6 2 bub6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMArHUTHBIE BOJIHEI
Hroro mo pazueny 6
Pa3nes 4. CBeToBbI€e SABJICHHUS
41 3aKOHBI pacIpOCTPAHEHHUS CBETA bu6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI 1 ONTUYECKUE TPUOOPHI bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro nio pazaeny 15
Pa3nes 5. KBanToBbIC SIBJICHUS
5.1 Hcnyckanue 1 norjiaouieHe cBeTa aTOMOM bubnuoreka [{OK https://m.edsoo.ru/7f41ad4a6
5.2 CrtpoeHne aTOMHOTO si1pa 6 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
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5.3 SnepHble peakuuu 7 1 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6

Hroro no pazueny 17

Pa3nen 6. [loBTOpuTEIbHO-00001IAI0IIUIT MOYJIb

6.1 TosTopenne u 00odueHHE conepx ania 9 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢usuku 3a 7-9 knacc

Hroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne KoanuecTBo 4acoB
n/m  Tema ypoka Kontpoabubie IlpakTuueckue UICKTPOHHbIE UHPpOBLie
Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI

1 ®dusuka — Hayka o npupoze. SApnenus npupoasl. Duzndeckue 1
SIBJICHUS

5 MexaHnuecKkue, TeIIOBbIe, JIEKTPUYECKUE, MATHUTHEIC, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUS

3 Ou3nYecKue BEIIMINHBI U KX U3MEPCHHE 1

4 Ypok-uccienoBanue "M3mepeHue TeMieparypsl IpH MOMOIIU 1 1
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TeMIepaTyphl"”

Kak ¢usnka u gpyrue eCTeCTBEeHHBIE HAYKH U3YYarOT MPUPOTY.

5 EcrecTBenHOHayuHbIi MeTO/ MO3HaHUs. Onucanue 1 EESSE;T:;ZSSII; 09f72a
(M3MYECKUX SABJIECHUH C MOMOLIBIO MOJEIEH T '
VYpok-uccnenosanue "[IpoBepka rumnoTe3sl: JaTbHOCTD MOJIETA

6 [IapyKa, MyIEeHHOT0 TOPU30HTAIILHO, TEM OO0JIbIIE, YeEM 1 1
OoJplIie BhICOTA MycKa'

7 Crtpoenue BeniectBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bu6mmoreka [JOK
CTPOECHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>keHHEe 4acTHIl BEIISCTBA 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoBanue «ONbITH 10 HAOTIOICHHUIO TETIJIOBOTO 1 1
paciIvpeHus ra30B»

10 ArperaTHble COCTOSIHUSI BEIIECTBA 1
B3anmocBsi3p MEXTy CBOMCTBAMU BEIIECTB B Pa3HBIX

11 arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJICKYIISIPHBIM 1 ngj}j&f&igﬁ}; 020378
crpoenreM. OCOOEHHOCTH arperaTHBIX COCTOSIHUIA BOJIbI T '

12 Mexanuueckoe IBHKeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

https://m.edsoo.ru/ff0a05c6

JIBUKCHHE
bubmuorexa [JOK
13 Cropocts. EAMHHLEL CKOpOCTH https://m.edsogru/ff0a079c
14 Pacuer nyt ¥ BpeMeHU IBUKCHUSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akoH nHepuuu. B3aumoaeicTeue Tean Kak IpuunHa bubnuoreka [IOK
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEll https://m.edsoo.ru/ff0a0c10
16 ITmorHOCTE BemectBa. Pacyer maccsl 1 00beMa Tea o €ro bu6mmoreka [IOK
IJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas padota «OnpeneneHne mIoTHOCTA TBEPIOTO
TeIa»
18 Pemenue 3amau no reme "[lnotHoCTh BemecTa" ng;;;f;i?ﬁ;:f 0a123¢
19 Cuiia Kak XapakTepucTuka B3aumoierictus Ten. Cuna
ynpyroctd. 3akoH ['yka
20 JlaboparopHas padota «l/3yueHne 3aBUCUMOCTH PaCTSKEHUS
(medhopmanym) py>KHHBI OT TPHIIOKEHHOW CHITBDY
21 SBnenue Tarorenud. Cumia TSXKECTU
99 CBsi3b MEX]y CHJION TSKECTH U Maccoil Tena. Bec Tena. bubnnoreka [JOK
Pemenue 3anay no teme "Cuna tsxect" https://m.edsoo.ru/ff0al778
93 Cuiia TskecTu Ha Apyrux maHerax. Gusnueckue bubnmnorexa [JOK
XapaKTEPUCTUKHU IIJIAHET https://m.edsoo.ru/ff0a1502
bubnuotexa [JOK
24 Hswepetine cit. JliamomeTp https://m.edsogru/ff0a18cc
bubnmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsogru/ff0a1778
26 CnoxxeHue IByX CHJI, HalPaBJIEHHBIX 110 OJTHON IPSIMOM. bubnmuorexa [JOK
PaBHOelicTBYIOIIAsA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amaud mo reme "PaBHonelicTByromast cuir”
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TpeHue CKOJIbKEHUS U TPEHHE MOKOSA. TpeHne B IpUpoIe U

bubmuoreka [JOK

28
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabota «/3ydeHne 3aBUCIMOCTH CUJIbI TPEHUS
29 CKOJIb)KCHHS OT CHJIBI IABJICHUS U XapaKTepa bubmorexa LHOK
N P p https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneneHre paBHOACHCTBYIOIIEH CHITBI
31 Pemenwue 3anau mo Temam: «Bec Tenay, «'paduueckoe bubmmoreka [JOK
n3obpaxenue cu», «Cuibl», «PaBHOACHCTBYOMIAS CHUIT» https://m.edsoo.ru/ff0alde0
KontponbHas paboTa mo TemaM: «MeXaHHYECKOE JIBHKCHHEY,
32 «Macca, IIoTHOCTEY, «Bec tenay, «['paduueckoe
n300paxeHue cuimy, «CHITbI»
33 JaBnenue. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS JIaBJICHUS bubmorexa [JOK
) ™ e A https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCMMOCTb JIaBJICHUSI ra3a OT 00bEMa, bubmuorexa [JOK
TeMIlepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenava naBineHus TBEPABIMH TEIAMM, )KUIKOCTIMH U Fa3aMH. bubnnorexa [HOK
3akoH [lackans https://m.edsoo.ru/ff0a25b0
JlaBlieHME B )KUJKOCTH U Ta3e, BRI3BAHHOE JICCTBUEM CHITBI bu6mmoreka [JOK
36
TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau nmo reme «/lapineHue B )KMAKOCTH U raze. 3aKOH bubmuorexa [JOK
ITackans» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 CooOmmarommecst Cocy bl
tHarot A https://m.edsoo.ru/ff0a2970
39 IM'mapaBauueckuit mpecc bubmorexa HOK
AP P https://m.edso0.ru/ff0a3136
40 Manomertpsl. [1opiIHeBOH )KUIKOCTHBIN HACOC
Atmocdepa 3emiu. [IpuunHbI CyIIeCTBOBaHUS BO3TYITHOM
41 000109kH 3eMiTi. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT bubmmorexa LOK
i p https://m.edsoo.ru/ff0a2b5a
BBICOTBI HaJl YpPOBHEM MOPsI
42 Bec Boznyxa. AtMocdepHoe 1aBiieHne bubnnorexa [JOK
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https://m.edsoo.ru/ff0a2b5a

43 N3mepenune armocdeproro nasnenus. OnbiT Toppudenin ngg;;f;igrouﬁfoﬂ das
44 3aBUCHUMOCTH aTMOC(HEPHOTO JTABJICHHS OT BBICOTHI HA/T bubnmoreka [JOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepoua. ATMocdepHoe qaBleHHE HA PA3THUHBIX bubnuoreka [IOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe naBieHue"
47 JleficTBHE MKUJIKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX TEJIO. bubmmoreka [JOK
Apxumenosa cuia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «Onpe/enenre BhITATKUBAIOIIEH CUITBI, bubnnoreka [JOK
JEHCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUIAKOCTh https://m.edsoo.ru/ff0a33fc
JlaboparopHas padota o teme «/ccnenoBanre 3aBUCUMOCTH
49 Beca Tella B BoJie OT 00bEMa MOrPYKEHHOHN B )KHJIKOCTh YaCTH BH6J.IHOTeKa LOK
oAy https://m.edsoo.ru/ff0a3514
bubnuorexa [JOK
S0 llnapattite Ten https://m.edsogru/ff0a3a96
Jlaboparopnas padota "KoHcTpyrpoBaHue apeomMeTpa Hin
51 KOHCTPYMPOBAHUE JIOAKHU U ONIPEIEICHNE €€
Ipy30M0bEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue cynos.
52 BosnyxomnaBanue», «/laBiaeHre TBEPABIX TN, )KUAKOCTEH U BH6J_IHOTeKa HOK
a30By https://m.edsoo.ru/ff0a3654
bubnuotexa [JOK
53 Mexaniecias padota https://m.edsogru/ff0a3f82
bubnuorexa [JOK
54 MomxocTs. ExuHuiE! MoHoCT! https://m.edsogru/ff0a3f82
55 ypOK:I/ICCJ'IeJIOBaHI/Ie "Pacy€t MOIIHOCTH, pa3BUBaeMOM Npu
noabEMe 1o jgecTHuue"
56 [Ipoctele Mexanu3msl. Peruar. PaBHOBecHe CHIT Ha pblyare
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KonTponbHas pabota o Teme «JlaBneHue TBepbIx Tel,

57 1
XKUJKOCTEH U ra3oBy» / Beepoccuiickas mpoBepodHas paboTa
PesepBHbIii ypok. Pabora ¢ Tekctamu o teme «/laBienue
58 TBEPMBIX TEJN, KUAKOCTEH U ra3oBy» / Becepoccuiickas 1 bubmmorexa [TOK
pA A P https://m.edsoo.ru/ff0a4ffe
npoBepouHas paboTa
59 Prruaru B rexnuke, ObITy U nipupoje. Jlaboparopuas pabota 1 05 bubmmoreka [JOK
«MccnenoBanue yCciIOBHI paBHOBECHS phlUara ' https://m.edsoo.ru/ff0a478e
60 Pemenue 3ana4 no Teme «Y ClIOBUSI paBHOBECHUS PblYara 1 bubmmorexa LIOK
A P P https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro n1eicTBUS MEXaHU3MA.
61 JlabopaTopHas padorta «M3mepenue K111 HakinoHHOM 1 0.5
IJIOCKOCTH
bu6mmoreka [IOK
62 P "Pab KILT" 1
emieHue 3aaa4 no reme "Pabdota, momHocts, KI1/] https://m.edsoo.ru/ff0adcAs
Mexannyeckas sHeprus. Kunernyeckas v moTeHIMaIbHas bubnnorexa [HOK
63 1
SHEPTUs https://m.edsoo.ru/ff0a4252
64 3aK0OH COXpaHEHHUsI MEXaHUYECKON IHEPTUU 1 bubmorexa LHOK
p P https://m.edsoo.ru/ff0a4360
YPpoK-3KCIIEpUMEHT TI0 TeMe "DKCIeprUMEHTAITBHOE
65 ONPEACIICHNE U3MEHEHUSI KHHETUYECKON ¥ OTEHIUAIBHOU 1 1
SHEPTUH MPHU CKATHIBAHUM TeJIa TI0 HAKJIOHHOM TI0CKOCTH"
66 KonTtpomnsHas pabora o Teme «PaboTa 1 MOITHOCTB. DHEPTUS» 1
67 PezepHblil ypok. Pabota ¢ Tekctamu o teme "MexaHndeckoe 1 bubnnoreka [JOK
nBIKeHHe" https://m.edsoo.ru/ff0a4ee6
68 PesepBHblit ypok. Pabora ¢ Tekcramu o teme "PaboTa. 1
MomnocTts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

Ne KoanuectBo yacoB
Tema ypoka JJIeKTPOHHBbIE LM (PPOBBIE
n/n Konrpoabnsie IIpakruyeckue
Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoTshI padoThI
1 OCHOBHBIE TOJIOKEHHS MOJIEKYJIIPHO-KMHETUUYECKON TEOPUH U UX 1 bubnmoreka [JOK
ONBITHBIE OATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJICKYJI 1
3 Mopenu TBEPIOTO, )KUJIKOTO U Ta3000pa3HOTO COCTOSHUN 1 bu6mmoreka [IOK
BEIIEeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPIOTO, KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHUI1 BEIlIeCTBA HA OCHOBE MOJIOKEHHUIM MOJIEKYIISPHO- 1
KHMHETHYECKON TEOPUHU
bu6mmoreka [IOK
5 Kpucranmamaeckue u amopdHsbie Teaa 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHHUe M KalWUIIPHOCTh. [ToBEpXHOCTHOE HATSHKCHHE 1 bubmorexa LHOK
P ' P https://m.edsoo.ru/ff0a5530
7 TennoBoe paciIupeHre U CkaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TETLIIOBOTO 1
JIBUKCHHSI YACTHI]
9 Buytpennss sneprusi. CriocoObl U3MEHEHUs1 BHYTPEHHEH dHeprun 1 bubmmorexa [OK
yIp prit. yIp P https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Buasl Terionepenauu 1
A pedt https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepenmus "TIpakTruueckoe UCTOIB30BaHUE TEIIIIOBBIX 1 1 bubnmuorexa [JOK
CBOWCTB BEILIECTB U MaTepPHAaJIOB B LEJIAX dHEprocoepekeHus" https://m.edsoo.ru/ff0a65c0
bu6mmorexa [IOK
12 KonudecTBo TennoTel. Y aenpHas TEMI0EMKOCTh 1
A https://m.edso0.ru/ff0a6976
VYpaBHeHHe TemioBoro 6ananca. TemiooOMeH U TeIIoBoe bubmuoreka [IOK
13 1
paBHOBECHE https://m.edsoo.ru/ff0a7088
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JlaboparopHas pabota "HccrnenoBanue siBIeHUS TEIIOOOMEHA MPU

bubmuoreka [JOK

14 CMEIINBAHUN XOJIOHOM U Topsiueii BOabI" https://m.edsoo.ru/ff0a6a98
15 Pacyer konmuecTBa TEMIOTHI, HEOOXOJMMOIO Uil HArPEeBaHUs
TeJa U BBIJICISIEMOTO UM TIPU OXJIaXKICHUH
16 JlaboparopHas padota "OmnpeneneHue yaeabHON TeIT0EMKOCTH bubnmoreka [JOK
BenjecTaa” https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeibHasl TEeII0Ta CrTOPaHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHne u oTBEpAEBaHNE KPUCTAININYECKUX TEJI. Y A€NbHAs bubmumoreka [IOK
TEIUIOTA IJIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas pabota "OnpeneneHne yaenbHONH TETUIOTHI bubnnoreka [JOK
IUIaBJIEHNA JIbaa" https://m.edsoo.ru/ffO0a72fe
20 [TapooOpazoBanue u koHAeHCaus. Vcnapenue E:fsj?;lr?f:;(sigrou/ﬁff 0a740¢
21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U KOHICHCAIIUH. bubnnoreka [JOK
3aBHCUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EPHOTO JAaBICHUS https://m.edsoo.ru/ff0a786¢c
99 BrnaxnocTs Bo3ayxa. JlaboparopHas pabota "Onpenenenue bubnuotexa [JOK
OTHOCHUTEJIHOM BJIaKHOCTH BO3AYyXa" https://m.edsoo.ru/ff0a7628
23 Pemenwe 3a1a4 Ha onpeielieHNe BIAKHOCTH BO3TyXa
24 [TpunHIMIB paboThl TerIoBbIX ABurateneif. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHs
o5 KII/ TermoBoro nurarens. TennoBble ABUTATENN U 3alIUTa bubnuotexa [JOK
OKpY>Karolle cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MIPEBPAIICHHS YHEPTUHU B TEIIJIOBBIX
nporeccax
97 [TonroroBka K KOHTPOJIBHOU paboTe 1o TeMe "TernsoBble SBICHHUS. bubnnorexka [JOK
N3meHneHune arperaTHbIX COCTOSIHUI BeniecTa' https://m.edsoo.ru/ff0a83f2
28 Kontponbnas padota o teme "TemnoBeie siBnenus. 3menenue bu6mmoreka [IOK

arperaTHbIX COCTOSIHUM BemecTna'

https://m.edsoo.ru/ff0a86ae
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29

OnexTpuszanus Tei. J[Ba poaa 3JEKTPUUECKUX 3apsI0B

Ypoxk-uccienoBanue "DaeKTpusanus TeJl MHIYKIUEH U TIpU

30 " 1
CONPUKOCHOBEHUU
31 B3anmopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona ngs?;;?:;igr(a}:ma 87ed
32 Onektpruueckoe nosie. HarpsykeHHOCTh 3JIEeKTPUYECKOro MOJIsl. bubnmoreka [JOK
[IpuHUUMI Cyneprno3uIuy 3JIEKTPUUECKHX TOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpuueckux 3apsiioB. JJIeMEHTapHbIN 3apsi.
CrpoeHue aToma
34 [TpoBOAHMKY M TUANIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO bubnnoreka [JOK
3apsga https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MPUMEHEHHUE CBOICTB 3JEKTPUUECKUX 3aPsiI0B bubmmorexa [JOK
https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUECKUN TOK, YCIOBUS €ro CyliecTBOBaHUs. VcTOUHUKH bubnnoreka [JOK
3JIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JIefCTBUS SIEKTPUIECKOTO TOKA bubmorera [JOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-nuccnenosanue "JlelicTBHE ANEKTPUYECKOTO OIS HA 1
MIPOBOJIHUKY U IUDJIEKTPUKH"
39 DNEeKTPUUECKU TOK B METAJUIAX, JKUJKOCTSIX U Ta3ax bubmmorexa [OK
https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1erb U €€ COCTaBHbBIE YacTH
41 Cuna TOKa;'.Ha60paT0pHa$I pabota "M3MepeHue 1 peryaupoBaHue 05 bubnuoreka [IOK
CWJIBI TOKA https://m.edsoo.ru/ff0a8bd6
42 DnekTpuueckoe HanpshkeHue. Bonbtmerp. Jlaboparopnas pabota 05 bubnuorexa [JOK
"U3mepeHue u peryampoBaHue HanpsHKeHus " https://m.edsoo.ru/ff0a9e14
43 ComnpoTuBiieHHE MPOBOAHUKA. Y ACITBHOE COMPOTUBIICHNE bubnmoreka [JOK
BEILIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGoparopHas paboTta "3aBUCHMOCTb JEKTPUUECKOTO 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0aa738
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COIIPOTHBIIEHUS IIPOBOIHUKA OT €T0 JUIMHBI, IIOIAAH
MIOTIEPEYHOr0 CEUYEHNUs U Marepuana”

3aBHCHUMOCTh CHIIBI TOKA OT HAaITpsXKCHUA. 3akon OMa IJI1 y9aCTKa

bu6mmoreka [IOK

45
Henu https://m.edsoo.ru/ff0aad4a
JlabopaTopHas pabota "lccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
46 UYIIEro Yepes3 pe3ucTop, OT CONPOTUBIICHUS PE3UCTOpa U bubmmorexa LIOK
i pesp P " P P P https://m.edsoo.ru/ff0aa04e
HaMpsDKEHUS Ha Pe3UCTOpe
47 [TocnenoBarenbHOE U MapaIeIbHOE COSAMHEHUS TPOBOTHUKOB
JlaGopaTopHas pabota "[IpoBepka mpaBuiia CJI0KESHUS
48 HaIpsHKEHUH TP MOCTIEA0BATEIIbHOM COSMHEHUU 1B bubmmorexa [JOK
P " P v https://m.edsoo.ru/ff0aaa58
pPE3UCTOPOB
49 Jlaboparophas padota "lIpoBepka mpaBuia JijIsl CUIIbI TOKa IIPU bubnuorexa [JOK
MapajjieIbHOM COEIMHEHUHU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anay Ha npuMeHeHHe 3akoHa OMa 715 pa3InyHOro bubnnorexa [HOK
COEAMHEHUS ITPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
bu6mmoreka [IOK
51 Pabota u MomTHOCTE AMeKTpruYecKoro Toka. 3akoH Jxoymnsa-JIenna
t P Jloxoy. H https://m.edsoo.ru/ff0ab124
59 JlabopaTopHas pabota "Onpenenenue padoThl 1 MOITHOCTH bubnmnoreka [JOK
AIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DReKTpUUecKHe e U MOTPEeOUTENN EKTPUIECKON YHEPTHH B bubnnoreka [JOK
obITy. KopoTkoe 3aMbikaHue https://m.edsoo.ru/ff0ab660
54 IlocTosTHHBIC MAarHUTEL, NX B3aMMOJICHCTBHE
55 Vpoxk-uccnegosanue "M3yuenune mojeii MOCTOSHHBIX MATHUTOB'" bubmorexa [TOK
p yi https://m.edsoo.ru/ff0ac3d0
MaruauTHOE mojie. MarHuTHOE 110JIe 3eMJTH B €T0 3HAYCHHUE IS bubmuorexa [JOK
56
YKU3HM Ha 3eme https://m.edsoo.ru/ff0acOba
[ToaroTroBka K KOHTPOJLHOM paboTe Mo Teme "DNeKTPUIECKUe
. . bubnmoreka [JOK
57 3apsibl. 3apsHKeHHbIE Tella U uX B3aumojencTBus. [locTossHHbII

AIEKTPUICCKUN TOK"

https://m.edsoo.ru/ff0abd2c
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KonTtponbHast pabora 1o Teme "DIeKTpUUYECKHIE 3apsiibl.

. . bubnmoreka [JOK
58 3apspKeHHbBIE Tela U UX B3auMoiecTBus. [locTostHHBIM 1 1
. - https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas mpoBepoyHas pabora
59 PesepHblil ypok. Pabora ¢ Tekctamu o teme "IlocTOSHHBIN 1 1 bubnuoreka [IOK
anekTpuueckuii Tok" / Beepoccuiickas mpoBepouyHast paborta https://m.edsoo.ru/ff0acdc6
60 OmneIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUYECKOTO TOKa 1 bubnmoreka [JOK
MarauTHO€ 1oJie KaTyIIKh C TOKOM https://m.edsoo.ru/ff0acld2
61 [TpuMmeHeHHe AIEKTPOMArHUTOB B TeXHUKE. JlaboparopHas paboTa 1 05 bubnmoreka [JOK
"M3y4yeHue neilcTBUS MarHUTHOIO MOJI HAa MPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DneKTpoABUTaTeIb MOCTOSIHHOIO ToKa. Vcronb30Banue
62 3JIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U Ha 1 bubnnoreka [JOK
tpancnopte. JlaboparopHas padota "KoHnctpynpoBanue u https://m.edsoo.ru/ff0ac86c
M3y4eHHE pabOoTHI AJIEKTpOIBHTATEIIS"
63 OmnpiTel Dapajnes. 3aKOH ANEKTpOMarHuTHOM nHAyKIuu. [IpaBuino 1
Jlenna
Onektporerepatop. CriocoObl MOTyYEHHS dIEKTPHUIESCKONR
64 SHEPTUU. DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX UCTOYHUKAX 1
SHEPTUHU
65 [ToaroroBka k KOHTPOJIBHOU paboTe 1Mo Teme "INeKTpUIeCKue U 1
MarHuTHBIC sIBJICHUS"
Kontponbhas pabota mo teme "DIEKTpUIECKHUE U MarHUTHBIC bubnnoreka [JOK
66 " 1 1 :
SIBIICHUS https://m.edsoo.ru/ff0acb14
67 PezepHblil ypok. Pabora ¢ Tekctamu o teme "TeroBsle 1 bubnnoreka [JOK
ABJICHNA" https://m.edsoo.ru/ff0accse
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o reme "MarHuTHbie 1
SIBJICHUS "
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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9 KJIACC

Ne KoanuyecTBo 4acoB
JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka KonTpoabubie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI padoThI
1 Mexannyeckoe ABHKEHUE. MaTepuaibHas TOUKa 1
2 Cucrema orcueta. OTHOCUTEIHHOCTh MEXAHUYECKOIO JBIKEHUS 1 buGnnorexa [IOK
' https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NIPSMOJIIMHEHHOE IBMKCHHE 1 bubmoreia LOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimosuneiinoe apmxeHue. Cpennss u 1
MTHOBEHHAsI CKOPOCTh
5 [IpsiMonuHEHOE paBHOYCKOPEHHOE ABUXKEHUE. Y CKOPEHHE 1 bubmorexa [JOK
P PABHOYCKOPEHHOE A + Y CKOP https://m.edso0.ru/ffoad8d4
6 CKOpoCTh MIPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBUKCHHUS. 1
I'padux ckopocTu
7 Jlaboparopnas pabota "Onpenenenrue ycKOpeHus Tena npu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBHXKEHHH 110 HAKJIOHHOM TJIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBoOoanoe magenue Tea. OneIThl [amunes 1
9 PaBHOMepHOE ABMMXKEHUE TI0 OKpYykHOCTH. [lepnoa u yactora 1 bubnnoreka [JOK
oOparieHus. JInHelHas U yriaoBasi CKOpOCTH https://m.edsoo.ru/ff0ae176
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
bu6mmorexa [IOK
11 [Tepssiit 3akoH HptoTOHA. BEkTOp CHith 1
p p https://m.edsoo.ru/ff0ae612
bu6mmoreka [IOK
12 Bropoii 3akon HetoTona. PaBHOI€HCTBYIOIIAS CHla 1
P s yrou https://m.edsoo.ru/ff0ae72a
bubmuorexa [JOK
13 Tpetuii 3akon HetoTona. Cynepno3uiius cui 1
P yrep H https://m.edsoo.ru/ff0ae982
b K
14 Pemenne 3amau Ha npumeHeHue 3aKk0HOB HproTOHA 1 nomorexa LO

https://m.edsoo.ru/ff0aeb6c
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bubmuorexa [JOK

15 Cuia ynpyrocti. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
bubnunoreka [JOK

17 JlaGopatopHnas paborta «OnpeaeneHue )KeCTKOCTU TPYKUHBD» httos://m.e dsogru /F06628

bubmumorexa [IOK

18 Curatpers https://m.edsoil.ru/fanf738

19 Pemenue 3amau mo reme «Cuiia TpeHUS» bubmorexa LHOK

https://m.edsoo.ru/ff0afa26

20 Jlaboparopras padota "Onpenencaue kodhduimenTa TpeHus bubmmoreka [JOK
CKOJIbXeHUs" https://m.edsoo.ru/ff0af8be

21 Pemenue 3amau o reme "3akonsl Hetorona. Cumna ynpyrocru. bubnnoreka [JOK
Cuna tpenus" https://m.edsoo.ru/ffO0afb8e

99 Cuiia TSXKEeCTU ¥ 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpEHUE bubnuorexa [JOK
CBOOOIHOTO ITaJCHUA https://m.edsoo.ru/ff0af044

93 Ypok-koH(pepeHmus "JIBIKeHNUE TEJI BOKPYT TPaBUTAI[HOHHOTO
uentpa (Conneynas cucrema). ['anaktuxu"

24 Pemenue 3amau mo teme "Cuiia TSHKECTH U 3aKOH BCEMHUPHOTO bubnmnorexa [JOK
TAroreHus" https://m.edsoo.ru/ff0af5f8

25 [TepBast kocmuyeckas ckopocTb. HeBecOMOCTh M Eperpy3Ku bubmorexa HOK

https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHOIl Touku. AOCOTIOTHO TBEPOE TEIO.

26 PaBHOBecHe TBEPIOro Tena ¢ 3aKPEIIEHHON OChIO BpalLlCHHUS. bubmmorexa LIOK
Montent cwbr. L[eHTp TspkecTH https://m.edsoo.ru/ffOafe36
PaBHOBecue marepuanbHON TOUKH. AOCOIIOTHO TBEPOE TEIO.

27 PaBHOBecue TBEPAOro Tea ¢ 3aKPEIIIEHHON OChIO BpAILlCHHUS.

MowmenT cuisl. LlenTp TsokecTn
28 Pemenue 3anau no teme "MomeHT cuiibl. LleHTp TsxecT" ngi;ﬁf;igﬁﬁf 0b02b4
29 [TonroToBka Kk KOHTPOJIBHOU paboTe 1o Teme "MexaHuueckoe bubnuoreka [IOK
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nBrokenne. B3aumonetictsue ten"

https://m.edsoo.ru/ff0b0408

30 KOHTpOJ'IBI;Ia}I pabora 1o Teme "MexaHn4uecKoe ABHUKEHHUE. bubnunoreka [HOK
BsaumogeiictBue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynec Tena. Umnysbe cuiibl. 3aKOH COXpaHEHMs UMITYJIbCA. bubmumoreka [IOK
Ynpyroe u Heynpyroe B3auMoJICHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenwue 3ana4 mo Teme "3aKOH COXpaHEHUS UMITyJIbCa" bubmmorexa [JOK
https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHus "PeakTuBHOE ABIKEHUE B TIPUPOJIE U
TexXHUKe"
bubnnoreka [JOK
34 Mexanuyeckas paboTa U MOITHOCTb https://m.e dsogru /£10b0a84
35 PaboTa cuitbl TSXKECTH, CUITBI YIPYTOCTH U CHIIBI TPEHHS bubamorexa LOK
https://m.edsoo.ru/ff0b0db8
36 Jlaboparopuas padota «Onpenenenne pabOThl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBHKEHHUH TEJIa 110 TOPU30HTATHHON TOBEPXHOCTH
37 Cs3b sHepruu U padoTsl. [loTeHnanbHas SHeprus
38 Kunetnueckas sneprusi. Teopema 0 KHHETUYECKOM YHEPTUU bubmmorexa [OK
https://m.edsoo.ru/ffob0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAaHUKE
bubnnoreka [JOK
40 Jlaboparopnast pabota «/3yueHune 3akoHa COXpaHEHUST YHEPTUM» https://m.edsogru/ff0b12fe
41 KonebarenbHoe TBUKEHUE U €r0 XapaKTePUCTUKU bubnuorexa LIOK
https://m.edso0.ru/ff0b1858
bubnnoreka [JOK
42 3aryxaromue konedanus. Beinyxnennsie konebanus. Pezonanc https://m.e dsogru I#10b20f0
43 MareMaTnueckuil U Npy>KUHHBIA MAsITHUKA
44 Ypok-uccnenoBanue «3aBUCUMOCTh TIEPHOJIa KOJICOAHHI OT bubmuorexa [JOK
YKECTKOCTH IIPYKUHBI U MacChl Ipy3a» https://m.edsoo.ru/ffOb197a
45 [IpeBpariieHre SHEPTUN IPU MEXAHUUECKUX KOJEOAHUSIX
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JlaGopatopHnas pabota «OnpeneneHne 4acToOThl U Ieproa

bubmuoreka [JOK

46 KoJIeOaHUH TPYKUHHOTO MAassTHUKA) https://m.edsoo.ru/ffOblaec
47 Jlabopartopnas padota «IIpoBepka HE3aBUCUMOCTH TIEPHOJIA bubnnorexka HOK
KoJIeOaHUH TPy3a, MOABEIICHHOTO K HUTH, OT MacChl TPy3a» https://m.edsoo.ru/ff0b197a
48 Mexannueckue BoaHbl. CBOMCTBA MEXaHUYECKUX BOJIH. bubmmnorexa LIOK
[IponosibHBIE M TONIEPEYHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49 VYpoxk-koHpepenuus "MexaHHUECKUE BOIHBI B TBEPIOM TEIE.
Ceiicmuueckue BOJTHBI"
50 3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa
51 VYpoxk-uccienoanue "HabmoaeHne 3aBUCIMOCTH BBICOTHI 3ByKa
OT 4acTOThI"
52 I'poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUUECKUN PE30HAHC
53 Ypok-koHpepeHus "YipTpa3ByK U HHPpPa3BYyK B IPUPOJE U bubnuorexa [JOK
TeXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOJILHOU paboTe MO TeMe "3aKOHBI bu6mmoreka [IOK
coxpaHeHus. MexaHn4eckue KojaeOaHust U BOJIHbBI" https://m.edsoo.ru/ff0b25f0
55 KonrtponbHast pabota o Teme "3aKkoHbI COXpaHEHUS.
Mexanuyeckue KojaeOaHusi U BOJHBI"
56 DNEKTPOMarHuTHOE M0oJI€. DIEKTPOMAarHUTHBIE BOJIHBI bubmmorexa [JOK
https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
58 VYpoxk-koupepenius "lllkana 37€KTPOMarHUTHBIX BOJIH. bubnuotexa [JOK
Hcnonbs3oBanue 3I€KTPOMarHUTHBIX BOJIH JIJIs1 COTOBOM CBs3H" https://m.edsoo.ru/ff0b2fe6
59 VYpok-uccnenosanue "M3ydeHue CBONCTB ANEKTPOMATHUTHBIX bubnnoreka [JOK
BOJIH C IOMOIIbIO MOOMIJIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
50 Pemenue 3ana4 Ha onpeesieHne 4YacTOThI U ITTMHBI
3J€KTPOMArHUTHON BOJIHBI
61 OnekTpomMarauTHas mpupoza ceera. CKopocTh cBeTa. BoHOBBIE bubnuotexa [JOK

CBOWCTBA CBETA

https://m.edsoo.ru/ff0b31d0
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Ucrounuku cBeta. [IpsMonuHeHOE pacnpOCTpaHEHUE CBETA.

bubmuoreka [JOK

62 3armenust Connua u JIyHbl https://m.edso0.ru/ff0b3658

63 3aKOH OTpakKeHHs cBeTa. 3epkana. Penienue 3a1a4 Ha IpUMEHEHUE bubnnorexka HOK
3aKOHA OTPAKEHHS CBETA https://m.edsoo.ru/ffOb38c4

64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS CBETa bubmorexa HOK

https://m.edsoo.ru/ffOb3aea

65 [TonHoe BHyTpeHHEe oTpakeHue cBeTa. Vcnoib30BaHUE MOJTHOTO bubnunoreka [HOK
BHYTPEHHETO OTPAXEHUSI B ONTUYECKUX CBETOBOJIaX https://m.edsoo.ru/ffOb3c5c
Jlaboparopuas pabota "VccienoBanue 3aBUCHIMOCTH YTIia

66 MIPEIOMIICHHUsI CBETOBOTO JIy4a OT yIJia MaJeHUs Ha TPaHUIEe
"Bo3yx-cTekno""

67 Ypok-koH(pepenus "Vcnoib30BaHNE TTOTHOTO BHYTPEHHETO
OTpPaXKEHUS: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBA3B"

bubnnoreka [JOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI httos://m.e dsogru /FfOb3f2c
. bubnnoreka [JOK

69 [TocTpoeHne n300paXKeHH B TMH3AX httos://m.e dsogru/ff0b444a

70 Jlabopartopnast pabota "Ornpezaenenne POKyCHOTO pacCTOSIHUS U bubnnoreka [JOK
ONTHUYECKOM CHIIBI COOMparomieit JMH3bI" https://m.edsoo.ru/ff0b4206

71 VYpok-koHpepenuus "OnTuueckre TMH30BbIe TPUOOPHI" }P?tlffsj:l/?r(r)::(ﬁ)groulllffOCOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa [JOK

https://m.edsoo.ru/ff0b4684

73 VYpok-konpepenuus "Jledextsl 3penus. Kak coxpanuts 3peHue"

74 Pasnoxxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CrioskeHue bubnmuorexa [JOK
CIEKTpaJIbHBIX LBETOB. /{ucnepcus ceera https://m.edsoo.ru/ff0cOf4c
Jlabopartopnast pabota "ONBITHI 11O Pa3I0KEHUIO OEJIOTO CBETA B

75 CHEKTpP U BOCHPHUATHUIO [IBETA MPEIMETOB MTPHU UX HAOIIOJCHUH bubmorexa HOK
depes IBeTOBbIE GUITPLL" https://m.edsoo.ru/ff0cOe2a

76 Ypoxk-nnpaktukym "BosiHOBBIE CBOMCTBA CBETA: AUCIIEPCHUS,
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uHTephepeHys u audpaxus”

77 OmnbiThl Pesepdopaa n miianerapaas MoJelb aToma bubmmorexa LIOK
PLOPA p a https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
79 Hcnyckanue u nornouieHue ceera atoMoM. Keantel. JInneiuaTsie bubmunorexa LIOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c
bubmuoreka [JOK
80 Ypok- "Hab "
pox-tipakTukyMm "HalroieHue CekTpoB UCITYCKaHUs https://m.edsoo.ru/FOC1550
81 PannoakTHBHOCTE U €€ BUIBI bubmorexa LOK
A A https://m.edsoo.ru/ff0c1672
82 Ctpoenne aToMHOTO gapa. Hykiionnas mozaens bubmmorexa [TOK
p Apa. YK a https://m.edsoo.ru/ff0c18ac
bubmuorexa [JOK
83 P .
aJMO0aKTUBHBIE TIpeBpareHus. M30Torbl httos://m.edsoo.ru/ffoclald
84 Pemenune 3a1a4d no teme: "PagnoakTuBHEIE IpeBpaliieHus " bubmorexa LOK
a ran peppatl https://m.edsoo.ru/ffOc1b4a
85 [lepuon monypacnana
VYpok-koHpepenius "PagnoakTHBHBIC U3TYUYCHHS B IPUPOJIE, bubnuoteka [JOK
86 "
MeIUILMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
87 SnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apsAA0BOT0 U MaCCOBOTO bubnuoreka [IOK
qHcen https://m.edsoo.ru/ffOc1c58
88 DHeprus CBI3U aTOMHBIX saep. CBA3b MacChl ¥ DHEPTHU bubmorexa LOK
P AP p https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau no reme "fAnepueie peakun"
Peakuuu cunrtesa u nenenusd saep. Mcrounnku sueprun ConHIa u bu6mmorexa [IOK
90 )
3BE3]1 https://m.edsoo.ru/ffOc1e88
01 Ypok-koudepennus "AnepHas sHepreTrka. JlericTBus
PaINOAKTUBHBIX M3Ty4YE€HUN Ha KUBBIE OPraHU3MbI"
92 [ToarotroBka Kk KOHTPOJIBHOU paboTe MO Teme "INEKTPOMArHUTHOE bu6nmoreka [JOK

nosie. DJIeKTpOMarHuTHble BoJHbI. KBaHTOBbIE siBeHUA"

https://m.edsoo.ru/ff0c223e
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KonrtponsHas pabora o Teme "DIeKTpOMarHuTHOE IOJIE.

93 " 1
DNeKTpOMarHuTHEIE BOJTHBL. KBaHTOBBIE SIBIEHUS
[ToBTOpenue, 0600meHne. JlabopatopHbie pabOTHI IO KypCy bubmuorexa [JOK
94 . 1 1
"B3zanmopaencreue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600IIeHNE. Penenne pacueTHhIX U KaueCTBEHHBIX bubnmoreka [JOK
95 1
3aga4 no teme "TemnoBsie mpoiecch” https://m.edsoo.ru/ff0c2572
[ToBTOpeHme, 06001meHNe. Pemenne pacyeTHBIX U KaYeCTBEHHBIX bubnmoreka [JOK
96 . 1
3aga4 no teme "KIIJ[ TeruioBeIx aBurarencii" https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 0600IIeHNE. Penenne pacueTHbIX U Ka4eCTBEHHBIX 1 bubnnoreka [HOK
3anay o reme "KIIJI anexTpoycranoBok" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, o6o6menue. Jlaboparopusie paboThI O Kypcy bubnuorexa [JOK
98 1 1
"CBeToBbI€ sIBICHUSA" https://m.edsoo.ru/ff0c2c52
99 [ToBTropenue, o6o0menue. Pabora ¢ Tekcramu o Teme "3aKoHBI 1 bubnuoreka [IOK
COXPAaHEHHUs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHNe. PaboTa ¢ TekcTamu 1Mo TeMe 1 bubnnoreka [JOK
"Konebanus u BojaHbI" https://m.edsoo.ru/ff0c2e82
IToBTrOopenue, o6o0mmenue. Pabora ¢ Tekctamu no Teme "CBeTOBbIE bubnnoreka [JOK
101 1
ABJIeHNA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 06o61eHue. Pabora ¢ TekcTamu 1o Teme 1
"KBanrtoBas u siaepHas ¢puzuxa"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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MPOBEPSIEMBIE IIPEJIMETHBIE PE3YJbTATHI OCBOEHUSI OCHOBHOU
OBPA3OBATEJBLHON MTPOI'PAMMBI OCHOBHOTI'O OBIIEI'O
OBPA30BAHUA

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh M3YUCHHBIC ITIOHATHUSA

1.2

1.3

pasnuyarh SBJICHMS IO ONMCAHHUIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE PU3NYECKOE SBJICHUE

pacrio3HaBaTh IPOSBICHUE U3YUEHHBIX (U3UUECKUX SBICHUN B OKPYXKAIOIEM MHUPE, B TOM
grciae (pu3nuecKue SIBICHUS B MPUPOJE, TPU ATOM IMEPEBOAMTH MPAKTHYECKYIO 3371ady B

y4eOHYI0, BBIICTIATh CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHIMA

14

OIUCHIBaTh H3YYEHHbIE CBOICTBAa Ten M (PU3MUYECKUE SBJICHUS, UCHOIb3Yysd (pU3MUecKue
BEJIMYMHBI, MPH ONHUCAHWHM NPABWIBHO TPAKTOBATh (DU3MUYECKHIA CMBICI HCIIOIB3YEeMbIX
BEIMYMH, HUX OOO3HAYEHHsS U EAUHUIBI (PU3NYECKMX BEIMYMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO0 BEITUUHUHY C APYTUMHU BEIMYMHAMU, CTPOUTH rpauku

HU3YUCHHBIX 3aBHCHUMOCTEM (1)I/I3I/I‘IGCKI/IX BCIIMYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBICHHUS U MPOLECCHl, UCIIONb3Ys U3yYEHHbIE
3aKOHBI, NpPU OTOM JaBaThb CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alUCBIBATH €r0

MaTEMaTUUCCKOC BBIPAKCHUC

1.6

1.7

1.8

O0OBICHATH (bI/I3I/I‘IeCKI/Ie SABJICHUA, TPOLUECChI U CBOMCTBaA TCJI, B TOM 4YUCJIC U B KOHTCKCTC
chyauHﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABIATE NPHUYHMHHO-CICICTBCHHBIC
CBs3U, CTPOUTH 00bsicHeHHe M3 | — 2 JTOrMYeCKHUX IIaroB C OHOpOP’I Ha 1l —2 HU3YYCHHBIX

cBOMCTBA (pU3MUECKUX SBICHUM, PU3HMUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH

pemate pacu€THele 3amau B 1 — 2 JeHCTBUS, HCMHONB3ysS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBaOIIME (PU3NUYECKHUE BEIMUYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJaydl 3alUCHIBATh
KpaTKO€ YCIIOBHUE, MOACTABIATh PU3NYECKUE BETUYUHBI B (DOPMYIIBI U IPOBOIUTH PACUETHI,
HaXO/JUTh CIpPABOYHBbIC JaHHbIE, HEOOXOAWMBIE Uil pelIeHUs 3a/1ad, OICHHUBATh

PEATUCTUYHOCTD MOTYYEHHON (PU3MUECKOM BEITMUUHBI

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIMTh MPH MOMOIIM (PU3MUYECKHX METOOB, B
OIMMCAaHUU WCCIIEIOBAHUS BBIIEIATH IPOBEPsieMOe MPEANOoNIoKeHHe (THIIOTe3Y), pa3indarh U
MHTEPIPETHPOBATh TOJYyYEHHBIH pe3yibTaT, HaXOAUTh OIIMOKH B XOJE OIbITa, JeNaTh

BBIBOJIBI ITO €T0 pE3yJIbTaTaM

1.9

MIPOBOAMTDH OIBITHI 10 HAOIIOEHUIO (PU3NYECKUX SIBICHUN UM (PU3HUECKUX CBOICTB TEI:




(dbopMynpoBaTh MpOBEpsieMble MPEIIOI0KEHUS, COOMPATh YCTAHOBKY U3 IMPENI0KEHHOTO

000pyI0BaHUS, 3aMUCHIBATH X0/ OIBITa U (POPMYIHUPOBATH BHIBOJIBI

1.10

1.11

1.12

BBIIOJHATL NPAMBIC U3MCPCHUSA C MCHOJB30BAHUCM AHAJIOTOBBIX H I_II/I(i)pOBHX HpI/IGOpOB,
3aIIMChIBaTh IIOKa3aHUs HpI/I60p0B C y‘léTOM SaHaHHOfI a0COJIIOTHOU IOrpC€IIHOCTHU

U3MEPEHUI

MPOBOJNTH HCCIICIOBAaHUE 3aBUCHUMOCTH OJHOW (DM3MUECKON BEIWYMHBI OT JAPYro ¢
UCIIOJIb30BAHUEM MPSMBIX HM3MEPEHUH, Y4acTBOBaTh B IUJIAHHUPOBAHUHM  y4eOHOIO
WCCIICIOBaHMS, COOUpaTh YCTAHOBKY UM BBIMIOJHATH WU3MEPCHHS, CIEIysl MPEATIOKECHHOMY
I1aHy, GUKCUPOBATh PE3YJbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUEC

MPEUIOKEHHBIX TAOJIUIl U TPAPHKOB, AETaTh BEIBOBI 10 PE3yJIbTaTaM HCCIIETOBAHHMS
IIPOBOJIUTh KOCBEHHbIE M3MEpeHMs] (PU3MUECKUX BEJIWYMH, CIEAYysS NPeAsIoKEeHHON
WHCTPYKLUU: TPU BBIIOJHEHUM H3MEPEHUH COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U

BBIUMCIISTH 3HAUCHUE HCKOMOM BEITUUMHBI

1.13

coOJIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM 000pyAOBaHUEM

1.14

1.15

yKa3blBaTh MPUHLUIBI JEHCTBUSA MPUOOPOB M TEXHUYECKHX YCTPOMCTB, XapaKTepH30BaTh
MPUHLMIIBI JIEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMNCTB C IOMOLIBIO HX
ONMCAHMs, MCIOJIb3Ysl 3HAHUSA O CBOMCTBaX (PU3MUYECKUX SBJIEHUI U HEOOXOJUMBbIE

(bI/ISI/I‘-IGCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH

NPUBOJIUTh  NIpUMEpbl  (HAXOAWTh HMHPOPMAIMI0O O MpUMEpPax) MPaKTHYECKOIrO
UCMOJb30BaHUS (U3NYECKUX 3HAHMM B TOBCEJHEBHOW JKU3HM s oOecredeHus
0€30MacHOCTH IpH OOpallleHUu! ¢ NpUOOpaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPaHEHUS

3A0pPOBbA U CO6J'IIOI[€HI/IH HOPM 5KOJIOTHYECKOI'O IMOBEACHUS B OKPY)KaIOH_[eI\/'I cpeae

1.16

1.17

1.18

OCYHICCTBJIATDH OT60p HCTOYHHUKOB HH(bOpMaI_[I/IH B CCTHU I/IHTepHeT B COOTBCTCTBHHU C
3aJaHHBIM ITOHMCKOBBIM 3aIlpoOCOM, Ha OCHOBC HMCIOIIUXCA 3HAHUN H HyTéM CpaBHCHUA
Pa3JIMIHBIX UCTOYHHUKOB BBIACIATDH I/IH(I)OpMa]_[I/IIO, KOTOpasa ABJIACTCA HpOTHBOpe‘{HBOﬁ nin

MOXET OBITh HEJOCTOBEPHOM

UCMOJb30BAaTh TPH BBIMOJHEHUHM YYEOHBIX 3aJaHUN HAyYHOIOMYJISIPHYIO JIUTEpaTypy
(Gu3MYECKOTO COJepKaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceth VHTepHeT, BiaaeTh
npuéMamMH KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUs MH(POPMALUU U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO

co3llaBaTh COOCTBEHHBIE KpaTKHe TMHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2 — 3
HCTOYHUKOB HMH(OpPMaIUN (PU3MYECKOTO COAEpKaHUs, B TOM YHCIE MYOJUYHO [eNIaTh
KpaTKHe COOOIIEHHsI O pe3ysbTaTax IPOEKTOB WM YYEOHBIX HCCIEIOBaHWM, IpU 3TOM
IpPaMOTHO MCIOJB30BaTh M3YYEHHBIH MOHATUHHBIN ammapar Kypca (pU3HKH, COMPOBOXKIATH

BBICTYIUUICHHE MTpe3eHTaIle

1.19

IpU BBIOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpeleniaTh OO0s3aHHOCTU B




8 KUIACC

rpymnmne€ B COOTBETCTBHH C IIOCTAaBJICHHBIMH 3aaad4aMH, CJIICAUTH 3a BBIIIOJTHCHUCM ILIaHa
l[GfICTBHﬁ, aJICKBATHO OLCHHBATH COOCTBEHHBII BKJIad B ACATCIIBHOCTL T'PYIIIIHI,

BBICTpanBaTh KOMMYHHUKATUBHOC BBaHMOHeﬁCTBHe, YUUTBIBAsA MHCHUEC OKPYXKAKOIIUX

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM 06pa30BaTeJ’IbH0ﬁ
nporpaMmbl OCHOBHOI'O 0611161"0 06pa303a}mﬂ

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

pasiindath SABJICHUA 110 OIIMCAHHUIO HUX XaPAKTCPHBIX CBOWMCTB U Ha OCHOBE OIIBITOB,

ACMOHCTPHUPYIOIIUX NAHHOC (i)I/ISI/I‘leCKOG SABJICHUC

1.3

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (U3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
yrcie (pu3nyuecKue sIBICHUS B MPUPOJE, TPU ITOM IEPEBOAMTH MPAKTHYECKYIO 337ady B

y4eOHYI0, BBIIETAThH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHY ) (PU3NYECKUX SIBICHUI

14

OIUCHIBATh W3YYEHHBIE CBOMICTBAa Tel M (U3MYECKHUE SIBICHUS, HCIONIB3YS (hU3nUYecKue
BEJIMYMHBI, MPH ONUCAHWM NPABWIBHO TPAKTOBATh (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX
BEIMYMH, OOO3HaueHUs U eAMHUIBl (U3NYECKUX BEJIUYMH, HAXOIUTh (OPMYIIBL,
CBSI3bIBAIOIIME JTAHHYIO (PU3UYECKYIO BETUUYHMHY C APYTHMHU BEIMUYMHAMU, CTPOUTH TpapuKu

HU3YUCHHBIX 3aBHCHUMOCTEM (I)I/I3I/I‘IGCKI/IX BCIIMYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3HUECKUE SBICHHS U MPOLECCHI, UCTIONb3Ys U3yYEHHbIE
3aKOHBI, NpPU OTOM [JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa U 3allUChIBaTh €ro

MAaTEMaTUUCCKOC BBIPAKCHUC

1.6

O0OBICHATH (I)I/ISI/I‘ICCKI/Ie mponecCul 1 CBOMCTBaA TCJI, B TOM 4YHUCJIC U B KOHTCKCTC CI/ITyaIlI/IfI
IMPAKTUKO-OPUCHTHUPOBAHHOT'O XapaKTCpa: BbIABIATE MNPUYUHHO-CICACTBCHHLIC CBA3H,
CTPOUTH o0BsICHEeHHE M3 | — 2 JTOTMYEeCKHX IIaroB C IIOMOIIBIO 1-2 HU3YYCHHBIX CBOMCTBA

(bI/ISI/ILIeCKI/IX HBHCHHﬁ, (I)I/ISI/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemiath pacu€THble 3agaud B 2 — 3 JeHCTBHs, HUCHONB3YS 3aKOHBI M (HOPMYIIHI,
CBsI3bIBaIONIME (DHU3MUECKHUE BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3aJaud 3alKChIBAaTh
KpaTKo€ yCJOBHUE, BBISBIATH HEJOCTATOK JAHHBIX JIJIsl PEIIEHUs 3a7a4H, BEIOUPATh 3aKOHBI U
(dbopMyIibl, HEOOXOIUMBIE JJIsi €€ peleHus], IPOBOJUTH PAacU€Thl U CPAaBHUBATH MOJYyYEHHOE

3HA4YCHHUC (1)H3I/ITICCKOI>'I BCIIMYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacrio3HaBaTb HpO6JICMBI, KOTOPBIC MOXHO PCHIUTH IIPU IMOMOIIN (I)I/IBI/I‘ICCKI/IX METOJOB,
HCIIOJIB3YA OIMMCAHHE HUCCIICAOBAaHUWA, BBIACIATE MPOBEPACMOC MPCAIIOT0KEHUC, OLICHUBATH

MPaBUIILHOCTD IMOPAJAKa TPOBCACHUA UCCIICAOBAHNS, 1CJIaTh BBIBOJAbI

1.9

IIPOBOJIUTH OIBITHI 1O HAOIIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB TEN:
(GopMynIMpOBaTh NMPOBEPSIEMbIE MPEIMNONI0KEHUA, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO

000pyZI0BaHUs, OIMCHIBATH X0 OMBITa U (POPMYITHPOBATH BBIBOBI




1.10

BBINOJIHATE NPSMBIE M3MEPEHMsI C MCIIOJIB30BAaHHEM AaHAJIOIOBBIX MPUOOPOB M JaTUYMKOB
¢u3NYEeCKUX BEJIWYMH, CpPAaBHUBATh pE3yAbTaThl M3MEPEHUH C Yy4€ToM 3aJaHHOMN

a0COJIFOTHOM IMOTPCIIHOCTH

1.11

MIPOBOANTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DU3MUYECKONl BENWYHHBI OT JAPYro ¢
WCIOJIb30BaHUEM MPSMBIX U3MEPEHUN: TUIAHUPOBATh MCCIIEA0BaHNE, COOUPATh YCTAHOBKY H
BBIMIOJIHATh M3MEPEHHUs, Clenys TMpeAJIOKEeHHOMY IUIaHy, (UKCUpPOBATh pE3yJbTaThl
MOJIYYEHHOW 3aBUCUMOCTU B BHJE TaONMMI[ U rpaduKoOB, JeNaTh BBHIBOJBI IO PE3yjbTaTaM

HCCICOOBAHUA

1.12

MPOBOANTh KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEIMYMH: IJJAHUPOBATh H3MEPEHHUS,
coOupaTh OSKCICPUMEHTAILHYIO YCTAHOBKY, CIIEAYys MPEIJIOKEHHOW WHCTPYKIUU, H

BBIYMCIIATH 3HAYCHHUEC BCIIMYHMHBI

1.13

1.14

1.15

coOIII0IaTh MpaBHiIa TEXHUKH OE30MIACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

XapaKTepu30BaTh MPUHIHUIIBI ACHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
ONOpOM Ha HX ONUCAHMs, HUCHONb3Yys 3HaHMA O CBOMCTBaX (PU3MYECKUX SIBICHUH U

HE00X0AUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH

pacrno3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPONCTBA U U3MEPUTEIbHBIE IPUOOPHI [0 CXEMaM U
CXEMAaTUYHBIM PUCYHKaM, COCTABIIATh CXEMbI MIEKTPUUYECKUX LIETIEH € ITOCIEA0BATEIbHBIM U
HapajyIeNIbHbIM COEIMHEHUEM JJIEMEHTOB, Pa3inyasl yCJIOBHblE OOO3HAYEHUS HIIEMEHTOB

QJICKTPUYCCKUX Lemnemn

1.16

1.17

1.18

1.19

IPUBOAUTH  MpUMEPHl  (HAXOAWTh MHGOPMAIMIO O HPUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3MYECKMX 3HAHUM B TIIOBCEIHEBHOM KU3HU [UIsl oOecredeHus
0€30MacHOCTH MpHU 00palleHUH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS

3/10pOBbS U COOIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMS B OKpY KaloLIel cpesie

OCYIIECTBJISITh MOUCK MH(DOpMAIUU (PU3UUECKOTO coJiepkaHus B ceTH VHTepHEeT, Ha OCHOBE
AMEIOLINUXCS 3HAaHUW W NYTEM CpPaBHEHHUs JOINOJHUTEIBHBIX HWCTOYHHUKOB BBIJIEIATH

nH(pOpMaIINIO, KOTOpas SBJISETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HETOCTOBEPHOM

UCMOJb30BaTh TPU BBHIMOJHEHUH Y4YEeOHBIX 3aJaHUil HAay4YHO-TIOMYJSPHYIO JIUTEpaTypy
(u3MYECKOTO COJepKaHusl, CIPAaBOUYHbIE MaTepualbl, pecypchl cetu MHTepHeT; BianeTh
npuéMamMi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3 OJAHON 3HAKOBOM
CUCTEMBI B IPYTYIO

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE U KpaTKUE YCTHbIE COOOIIeHus, 00001mas
MHPOPMAILIMIO U3 HECKOJbKUX HCTOYHHMKOB (DU3UYECKOTO COAEp)KaHUS, B TOM 4YHCIE
MyOJINYHO MPEACTaBIATh Pe3yJIbTaThl MPOEKTHOW WIIM UCCIEN0BATEIbCKON IESTEIbHOCTH,
IpU 3TOM TPAMOTHO HCIOJIB30BAaTh HM3YyYCHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,

COIIPOBOXAATH BHICTYIUJICHHE MTPE3EHTAIHeH

1.20

IpU BBHIMOJIHEHUH YYEOHBIX TMPOEKTOB U UCCIECJOBAaHMM (U3NYECKUX TPOIIECCOB




pacupeacisaTb 00s13aHHOCTH B Tpynmne€ B COOTBETCTBHU C IIOCTAaBJICHHBIMH 3ajJadaMu,
CIIEIUTh 3a BBINIOJHEHHEM IJIaHa ACHUCTBUN U KOPPCKTUPOBATH €TI0, aACKBATHO OLICHHUBATDH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTH TI'PYIIIBI, BbICTpAMBATh KOMMYHHUKATHBHOC

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh Pa3pemaTh KOH(IUKTHI

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

1.2

13

14

1.5

1.6

1.7

1.8

IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pasjiniaTtb ABJICHUSA 110 OIIMCAHUIO HX XaApPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIONIUX JIaHHOE (PU3UUECKOE SIBJICHUE

pacro3HaBaTh MPOSBICHNUE M3YYCHHBIX (U3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM
yuciae (Gu3MUecKue SIBICHUS B MPUPOJAE, IPU ATOM IEPEBOAMTH MPAKTUYECKYIO 33Jady B

y4eOHYI0, BBICTISTH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKH) (PU3NIECCKHUX SIBICHHUH

OIMCHIBATh W3YYEHHBIC CBOMCTBAa Teln M (M3WYECKHE SIBICHUS, HCIONB3YS (DU3HUYECKHE
BEJIMYMHBI, MPU ONUCAHUM HNPABUWIBHO TPAKTOBaTh (DU3MUYECKHM CMBICI HCIOJIb3YEMbIX
BEIMYMH, OOO3HAYeHHs] M €IUHUIBl (QU3UYECKHX BEJIUYMH, HAXOAUTh (OPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUYMHY C APYIMMU BEJIMYMHAMH, CTPOUTH TpaduKu

HN3YUYCHHBIX 3aBHCHUMOCTEH (1)I/I31/I‘I€CKI/IX BCJIMYHH

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘-IGCKI/I€ SABJICHUA W IPOUCCCHI, UCII0Jb3Yys N3YUCHHBIC
3aKOHBI, IIpU OSTOM [JaBaTb CJIOBCCHYIO (I)OpMy.]'II/IPOBKy 3aKOHa M 3allUCbIBAThH €TI0

MaTE€MaTUYCCKOC BBIPAKCHHUC

OOBACHATH (1)I/ISI/I‘~IGCKI/I€ mponecCol 1 CBOMCTBaA TCJI, B TOM 4YHUCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ
MMPAKTUKO-OPUCHTHUPOBAHHOT'O XapPaKTCpa: BbEIBIATH HNPUYNHHO-CICACTBCHHBIC CBA3H,
CTPOUTDH 00BsSICHEHHE M3 2 — 3 JTOTMYECKHX IIAroB C IIOMOIIBIO 2-3 HU3YYCHHBIX CBOMCTBaA

(bu3NyecKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemars pacy€THbIE 3a/1ayl (OMMPAIOLIUECS HAa CUCTEMY U3 2 — 3 ypaBHEHHH), UCTIOJIb3Ys
3aKOHBI U (OPMYIIbI, CBS3bIBarOIIME (pU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHS
3aJlauM 3aliChIBaTh KPAaTKOE YCJIOBHE, BBISIBISTH HEJOCTAIOLIUE WM W30BITOUYHBIE JTaHHBIE,
BbIOMPATh 3aKOHBI U (POPMyIbl, HEOOXOAMMBIE JUISl pEIICHUs, MPOBOAMTH pPacuéTbl U

OICHUBATh PCAITMUCTUYHOCTD IMOJIYYCHHOI'O 3HAUCHUA (bHSI/I‘-IGCKOfI BCJIINYHHBI

pacro3HaBarh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIM (PU3MUYECKUX METOJIOB,
WCIIOJIB3YSl OMKCAHUE MCCIEOBAaHUS, BBIICNSTH IMPOBEPSIEMOE IMPEINONIOKEHUE, OLECHUBATD
MPaBUIBHOCTh TMOpSAKA MPOBENCHUS HCCIECAOBaHMA, JIeiaTh BBIBOJbI, HMHTEPIPETUPOBATDH

pe3yabTaThl HAOTIOICHHIA U OTIBITOB

1.9

IIPOBOJIUTH OIBITHI O HAOIIOACHUIO (PU3MUYECKUX SIBICHUM MU (U3NYECKUX CBOWCTB Tell:




CaMOCTOATENILHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000PYyI0BaHUS, ONMUCHIBATH

XOJI OTBITA U €r0 Pe3yIbTaThl, (POPMYIUPOBATH BHIBOIbI

1.10

1.11

MIPOBOAMTH TIPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTPEIeIisis CpeHee 3HAUCHHE
n3MepsieMor BeaM4MHBI ((DOKYCHOE pacCTOsSHHE coOuparomeld JWUH3bI), 0O0OCHOBBIBATH

BEIOOD crioco0a u3MepeHus (M3MEpPUTEIHLHOTO MPUOOpPa)

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NUECKUX BETUYMH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHUM: IUIAHMPOBATh  HUCCIENO0BaHHE, CaMOCTOSTENILHO COOMpaTh  yCTAHOBKY,
(buKCUPOBATh Pe3yIbTATHI MOJYYCHHON 3aBUCMOCTH (DU3MYECKHUX BEJIMYHMH B BUJIE TaOIUIH

rpa(l)I/IKOB, ACJIaTh BBIBOJKI I10 PE3yIbTaTaM UCCICA0OBaHUA

1.12

IMPOBOAWUTL KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHMH: IIJIAHUPOBATb HU3MCPCHMA,
CO6I/IpaTB IKCIICPUMCHTAJIbHYTO YCTAHOBKY u BBIIIOJIHATDH HU3MCPCHUA, CIICAys
HpGl[J'IO)KeHHOI\/JI HHCTPYKIUH, BbIYUCIIATH 3HAUCHUC BCJIWYMHBI HW  AHAJIM3UPOBATH

IMOJIYYCHHBIC PE3YJIbTAThI C y‘IéTOM 3a,I[aHHOfI IOTPCHIHOCTH HSMCPCHI/Iﬁ

1.13

coOIIOAaTh MpaBUiIa TEXHUKHU 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKH M3YYCHHBIX (PU3NYECKUX MOJENe: MaTepuanbHas TOYKa,
a0COIFOTHO TBEPAOE TEJIO, TOYCUHBIM MCTOYHHK CBETA, JIyd, TOHKAs JIMH3Q, IUIAaHETapHas

MOJCIIb aTOMa, HYKJIOHHAs MOACIIb aTOMHOTI'O Apa

1.15

XapaKTepu30BaTh MPUHLUIBI AEUCTBUS M3YYEHHBIX NPUOOPOB U TEXHUUYECKHX YCTPOMCTB C
OMOpOM Ha HX OIUCAHUS, MCIONb3ys 3HAHHUSA O CBOMCTBAaX (PU3MYECKUX SBICHUH U

HeO6XOI[I/IMBIe (1)I/I3I/I‘IeCKI/Ie 3aKOHOMCPHOCTHU

1.16

1.17

1.18

HCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKHUX YCTPOUCTB,
W3MEPUTENIBHBIX TMPUOOPOB U TEXHOJOTUYECKHX TPOIECCOB TMPU PEIIeHUH Yy4eOHO-
MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBbI MJsl TMOCTPOCHHS H300paKEHHH B IIOCKOM

3epKajie U COOMparoIIeH JTHH3e

OPUBOAUTH  NpHUMEPHl  (HAXOAWTh HMHGOPMAIMIO O  MHpPUMEpax) MPAKTUUYECKOTO
UCIOJIb30BaHUS (PU3MYECKUX 3HAHWM B TOBCEAHEBHOM KM3HU Uil oOecnedeHus
0€30MacHOCTH MpHU 0OpaIleHUH ¢ MTPUOOPAMU U TEXHUYECKHMMH YCTPOMCTBAMHU, COXPaHEHUS

3/10pOBbS U COOJIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KalolIel cpezie

OCYIIECTBIISATh TOWUCK WHpopManuu (U3HUIECKOTO COJepkaHusi B ceTu VHTepHer,
CaMOCTOSITENTFHO  (DOPMYNUPYysI TOMCKOBBIA 3ampoC, HAXOAUTh MYTH OMNpeIesICHUs
JIOCTOBEPHOCTH  TOJYYeHHOW WHGOpMAIMM HAa OCHOBE UWMEIOIUXCA 3HAHUH U

JOIIOJIHUTCIIBHBIX UCTOYHHUKOB

1.19

UCTOJb30BaTh TPU BBHIMOJHEHUH Y4YeOHBIX 3aJaHUl HAayYHO-TIOMYJSIPHYIO JIUTEpaTypy
(GU3MYECKOro CoAep)KaHus, CIPABOYHbIE MaTepualbl, pecypchl cetu MHTepHeT; BialaeTh
npuéMamM# KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHUs MHPOPMALUU U3 OJHOM 3HAKOBOMH

CUCTEMBI B IPYTYIO




1.20

COo3/1aBaTb COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE MH(OpPMALUU W3
HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COJEpKaHUs, MyOIMYHO MPEACTABIATh PE3yJbTaThl
IIPOEKTHOM WJIM HCCIIEJOBATEIbCKOM JEATEIBHOCTH, IIPA 3TOM I'PaMOTHO MCIIOJIb30BaTh
W3YYCHHBI TOHATUHWHBIA ammapar HW3ydyaemMoro pasfena (U3MKd M COMPOBOXKIATH

BBICTYIUICHHE MTPE3EHTALNEH ¢ y4ETOM 0COOCHHOCTEN ayTUTOPUHU CBEPCTHUKOB

1.21

IpPU BBINOJTHEHUH YYEOHBIX TPOEKTOB U UCCIEJOBAaHMM (U3NYECKUX TMPOIIECCOB
pacripenenats OOsS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3a/1adyaMH,
CJIETUTH 3a BBIMOJIHEHHUEM ILIaHa JCHCTBHI M KOPPEKTUPOBATH €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJIAJ] B JIEATEIBHOCTh TPYIIIbI, BBICTPaWBaTh KOMMYHHUKATHBHOC

BBaHMOHCﬁCTBHC, IIPOABJIAA TOTOBHOCTD paspe€uiaTb KOH(bJ'II/IKTBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasiesia 3JjieMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B ITIO3HAHUM OKPYXAIOIIEIO MHUPA

11 ®usznka — Hayka o npupoge. SBneHus npupoxabl. Dusnueckue SABICHUS:
' MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
19 Ousnueckue BennuuHbl. M3Mepenue ¢usnuecknx BenuuuH. Ousndeckue mpuOOpHI
' [TorpemnocTs u3mepenuii. MexxayHapoaHas CUCTEMa €TUHUI]
EcrecTBeHHOHay4yHBIH METOJA TO3HAHMS: HAOIIOJEHUE, IIOCTAaHOBKA HAYy4YHOI'O
1.3 BOIPOCA, BBIJBM)KEHUE TMIIOTE3, SKCIIEPUMEHT IO IMPOBEpKe Tunore3, oObsICHEHUE
1 HAOJII0IAEMOTO SBJICHHUSI
1.4 Onwucanne GpU3NUECKUX SBICHUHN C MOMOIIBIO MOJIENIEH
[IpakTryeckue paboOTHI:
W3mepeHune pacCTOSHUM.
L5 N3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.
' Omnpenenenne pasMepoB MaJbIX TEIN.
W3mepenue TtemmepaTypsl HpH IOMOIIM SKUJIKOCTHOIO TEpPMOMETpa W JaTyuKa
TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHNU BEIIECTBA
21 CrpoeHue BemiecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl. OIBITHI, TOKa3bIBAIOIINE
' JUCKPETHOE CTPOCHUE BELIECTBA
95 JIBmkeHne vactul BemecTBa. CBsA3b CKOPOCTH ABM)KEHHS YaCTHUL] C TEMIIEPaTypOU.
' BbpoyHnoBckoe nBuxenue, muddysus
2.3 B3aumopeiicTBie yacTHIl BEIECTBA: MPUTSIKEHUE U OTTAJIKUBAHUE
5 ArperaTHble COCTOSIHMSI BEILIECTBAa: CTPOEHHME Ta30B, JKHUJIKOCTEH M TBEPIBIX
2.4 (KpucTaJUIMYecKHX) Tes. B3auMocBsA3b MEXJIy CBOMCTBAaMH BELIECTB B Pa3HBIX
arperaTHbhIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
[TpakTueckue paboThI:
26 Orenka quaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpadmii).
' OnbITh! 10 HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHHs ra30B.
OnbITH IO OOHAPYKEHHIO JEHCTBUS CHII MOJICKYJISIPHOTO MIPUTSIKCHUS
3 JIBDKEHME U B3BAUMOJIEMCTBUE TEJ

3.1

Mexannueckoe nBuxkeHHe. PaBHOMEpHOE 1 HEPAaBHOMEPHOE JIBUKECHHE




Cxopocth. CpenHsisi CKOpOCTb NPU HEPABHOMEPHOM JABWKEHMH. Pacuér mytu u

32 BPEMCHH JIBUKCHUS
33 SIlBnenue uHepuuu. 3aKoH MHEpIUU. B3auMopeiicTBue Ten Kak MpUYMHA U3MEHEHUS
' CKOPOCTH JIBUKEHUS Tell. Macca Kak Mepa HHEpTHOCTHU TeJa
34 [TnotHOCTH BemiecTBa. CBsI3b MJIOTHOCTU C KOJMYECTBOM MOJIEKYII B €IMHHULIE 00BEMA
' BELIECTBA
3.5 Cuna Kak XxapakTepUCTHKA B3aUMOAEUCTBHUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. 3mMepeHue cuiibl ¢ MOMOUIbI0 AUHAMOMETPA
37 SBnenue TATOTEHUS U cuia TshkecTu. Cula TsDKECTH Ha PYrux IuiaHerax. Bec Tena.
' Hesecomocts
3.8 Cuna tpenus. TpeHue cKoabKeHUs U TPeHHUE NOKOs. TpeHre B IPUpOJIe U TEXHUKE
3.9 CrnoxeHne CuJil, HalpaBJICHHBIX 110 OJJHOM mpsiMoii. PaBHOAEHCTBYIOMAs CHIT
[IpakTuyeckue paboOTHI:
OnpeneneHue CKOPOCTH PAaBHOMEPHOI'O ABIKEHHUS (IIapUKa B KHUAKOCTH, MOJETU
ANEKTPUYECKOTO aBTOMOOWIS u Tak pgainee). OmpeneneHue cpeaHeld CKOPOCTH
210 CKOJNbKEHUsT Opycka WM IIapuKa [0 HaKIOHHOW miockoctu. OmpeneneHue
' IUIOTHOCTU TBEPAOro Tena. OMbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb PACTSKEHUS
(medopManiiv) TPYKUHBI OT TNPUIOKEHHONW CHIbl. OMBITBI, JIEMOHCTPUPYIOIIHE
3aBUCHUMOCTh CHJIBI TPEHMsI CKOJBXEHHMS OT Beca Tella M  XapakTepa
COIPUKACAIOLIUXCSI TOBEPXHOCTEN
311 ®duznyecke SBICHUS B MPUPOJIE: MPUMEPHI JBMKCHHS C PA3IMYHBIMUA CKOPOCTSIMHU B
' JKUBOM U HEXXKUBOM MPUPOAE, ACUCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHUYECKHE YCTPONUCTBA: AMHAMOMETP, TIOIIITHUITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUIKOCTEN 1 TA30B

4.1 Jasnenue TBEpmOrO Tena. CrnocoObl yMEHBIICHUS U YBEIHUCHUS TaBICHUS
4.2 JlaBieHue ra3a. 3aBUCUMOCTD JJaBJICHUS ra3a oT 00bEMa, TeMIepaTyphl
43 Ilepenaua naBiieHWs TBEPABIMH TEJIAMH, XUIKOCTSIMU WU razamu. 3akoH I[lackans.
' [TneBMaTHYEeCKHE MAILIMHBI
w 3aBUCHMOCTh JABJICHUS JKUAKOCTU OT TIAYyOMHBL [ HMOpOCTATHUECKHd MapaaoKc.
' Coob6maromuecs: cocyapl. [ mapaBInyecKkne MeXaHu3Mbl
AtMmocdepa 3emnu u atmochepHoe AaBieHue. [[puuuHsl cynecTBOBaHUS BO3AYIIHON
4.5 obonoukn 3emiu. OmbiT Toppuyermnu. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
15 N3mepenne atmocdepHoro naBieHus. [IpubGopbl mis u3MepeHHs: aTMochepHOTO

JaBJICHUS




4.7

JlelicTBME JKMAKOCTM M Ta3a Ha NOTPYXKEHHOE B HUX Telo. BrITanikuBaromas

(apxumenoBa) cuiia. 3aKkoH Apxumesa

4.8

4.9

[InaBanue ten. BozayxoraBanue

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tenna B BOJIE OT 00bEMa MOTPYKEHHON B KHUIKOCTh
gact Tena. OrmnpeneneHue BBITAIKUBAIONICH CHIIBI, JCUCTBYIOIIEH Ha TeIo,
MOTPY)KEHHOE B JKUIKOCTh. [IpoBepka HE3aBHCHUMOCTH BBITAIKHWBAIOIICH CHIIBI,
JIEUCTBYIOIIEH HA TEJIO B JKUJKOCTHU, OT Macchl Tena. OMnbIThl, IE€MOHCTPUPYIOIINE
3aBUCUMOCTH BBITAIKHUBAIOIICH CHIIBI, ICUCTBYIOIICH Ha TEJIO B KUJIKOCTH, OT 00BhEMaA
MOTPYKEHHOU B JKUJIKOCTb YaCTH TeJa M OT IJIOTHOCTHU XKUAKOCTH. KoHCcTpynpoBanue

apeoMeTpa WK KOHCTPYUPOBAHUC JIOAKU U OIIPCACIICHUC eé FPYSOHO,Z[T)éMHOCTI/I

4.10

dusznyeckue SBICHHUSI B npupoac: BIIUAHUC aTMOCCpepHOFO JaBJICHHUA Ha JKUBOI

OpraHusMm, IJIaBaHHEC pLI6

411

TexHuueckue ycTpoiicTBa: COOOINAOLIMECS COCYAbI, YCTPOMCTBO BOJIONPOBOAA,
TU/IPABIMYECKUNA IIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, HOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOITHOCTD, SOHEPI'UA

5.1 Mexanuueckas paboTa
5.2 MexaHnueckast MOLITHOCTh
£ 3 [TpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecus
' pblyara
5.4 [TpumeHeHue paBuiia paBHOBECHS pbldara K OJI0Ky
56 «3onotoe mpaBuio» MexaHHKU. KoadduimeHT mone3Horo AeWcTBUS MEXaHU3MOB.
' [IpocThie MexaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHas SHEPTUM TeJa, MOJHATOTO HaJ 3eMIIEi
5.7 Kunernueckas sneprus
£ g [Tonnas mexaHuyeckasi SHEpPrusi. 3aKOH U3MEHEHUS W COXPAHEHUsS MEXaHWYECKOU
' SHEPTrUuu
[TpakTrueckue paboThI:
Onpenenenne pabOThl CUJIBI TPEHHUS TPH PABHOMEPHOM JBIDKCHUU Tela IO
59 TOPU3OHTAILHONW TMOBEpXHOCTH. McciaenoBaHue yCIOBHM paBHOBECHS phlyara.
WN3smepenne KIIJI HakioHHONH IulocKOCTH. M3ydeHne 3akOoHa COXpaHEHUs
MEXaHUYECKON SHEPrUuun
5.10 ®dusndeckue SABICHUS B IPUPOJIC: PhIYAry B TEJIC YEIOBEKa
5.11 TexHu4eckne ycTpoWCTBa: phlYar, MOJBIKHBIN W HETOJBIKHBINA OJOKH, HAKJIOHHAS




IJIOCKOCTB, ITPOCTBIC MEXAaHNU3MbI B 6I>ITy

8 KVIACC

Kon

Kon

pasjena 3JjieMeHTa
TEIIIOBBIE ABJIEHU A

HpOBepﬂeMLIe JIEMEHTBI COACPKAHUA

OCHOBHBIE TIOJIOKCHHUS MOHCKYHHpHO-KHHeTquCKOﬁ TEOpPHUU CTPOCHHA BCIICCTBA.

6.1 Macca u pa3mepsl MoJieKyl. ONBITHI, MOATBEP)KIAAIOIINE OCHOBHBIE IOJOXKEHUS
MOJICKYJISIPHOKUHETUIECKON TCOPHH
6.2 Mopenn  TBEPAOTrO, JKUAKOTO M Ta3000pa3HOTO  COCTOSHMN  BEIIECTBA.
' Kpucrannuueckue u amopHble Tena
6.3 OObsicHEeHHE CBOMCTB Ta30B, JKUIKOCTEH M TBEPABIX TET HA OCHOBE IOJOKEHUM
' MOJICKYJISIPHOKUHETHYECKON TEOPHH
6.4 CMauuBaHue ¥ KanWUISPHBIE SIBICHUS
6.5 TemioBo€ pacmiupeHne 1 CkaTue
6.6 Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JIBHKEHUS YaCTHUIL
6.7 Buytpennss sHeprus. CriocoObl H3MEHEHUS BHYTPEHHEH SHEpruu: Terjonepenaya u
' COBepIleHHE PA0OTHI
6.8 Bunb! Termionepenayn: TeIIONPOBOTHOCTD, KOHBEKIIHS, U3TyICHHE
6.9 KonunuectBo Tennotel. Y aenbHas TEINIOEMKOCTh BELLIECTBA
6.10 TennooOMeH U TemI0BOE paBHOBECHE. Y paBHEHHUE TEIUIOBOrO OajaHca
[InaBnenne u OTBepAEBaHUWE KPHUCTAIMYECKUX BEIIECTB. YJIeIbHAs TEIUIOTa
6.11
TUTaBIICHUS
6.12 [Tapoo6pa3oBanne u konHmeHcanms. Mcmapenme. Kumenue. VYgaempHas Teruiora
- napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHHUS OT aTMOC(HEpPHOTOo JaBICHUS
6.13 BnaxxHocTs Bo3myxa
6.14 OHeprus TOIMBA. Y IeJbHas TEMJI0Ta CTOPAHUS
6.15 [punnunst padotsl TeroBeix asurareneii KIIJ[ temmoBoro nsurarens. TermoBbie
' JBUTATEIN U 3alllUTa OKPY>KaIOIIEH cpebl
6.16 3aK0H COXpaHEHUs U MIPEBPAICHHS YHEPTHUHU B TEIUIOBBIX MPOIIeccax
[TpakTuueckue pabOTHI:
6.17 OnpIThI 1O OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYJISIPHOTO HPUTSKEHHUSI.

OnbITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM MIIM caxapa.




OnBITH 1O HAOIIOEHUIO TETLIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnBbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JaBJICHUS BO3JyXa OT ero o0béMa u
HarpeBaHMs WU OXJIAKICHHUS.

[IpoBepka rumore3sl JUHEHMHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA KHAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

Habmroienue u3MeHeHusl BHYTpPEHHEH HEpruM Tella B pe3yibTaTe TeIulonepesadyu u
paboThl BHEIIHUX CHIL

HccnenoBanue siBICHUS TEIUIO0OOMEHA IPU CMEIIMBAHUH XOJIOIHOM U TOPSYel BOJIBI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW IpH TEMJIOOOMEHE C
HarpeTbIM METaJNIMYECKUM I[IUIHHIPOM.

Ornpenenenne yaelnbHON TEIMJIOEMKOCTH BELIECTBA.

HccenenoBanue nporecca UCIIApeHus.

OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpez[eneHI/Ie y,HeHBHOﬁ TCIIJIOTHI IJIaBJICHUA JIbAA.

6.18

6.19

®uznyeckue SBIECHUS B IPUPOJE: IMOBEPXHOCTHOE HATSIKEHHE W KaNWUISpHbIE
ABJICHUS B NPUPOJE, KPUCTAUIbl B Ipupozae, uznydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyYMaHa, UHEes, CHeTa.

TexHuueckue yCTpONCTBA: KaNWJUISIPhl, MPUMEPHl MCIONb30BaHUS KPHUCTAJUIOB,
KUAKOCTHBIM TEPMOMETP, NaTYUK TEMIIEPATYpPhl, TEPMOC, CHCTEMA OTOIUIEHHS JOMOB,

TUTPOMETPHI, IICUXPOMETP, TapoBast TypOUHa, BUTATENIb BHYTPEHHETO CrOPaHHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnekTpusanus Ten. [[Ba posia dIeKTPUIECKUX 3apsiioB

- B3aumogeiictBue  3apspkeHHBIX  Ten.  3akoH  KysnoHa  (3aBUCHMMOCTh — CHUIBI
' B3aMMOJICHCTBUS 3apsKEHHBIX TEJI OT BEJTMUMHBI 3apSI0B U PACCTOSHUS MEXKTY TeJIaMH )

73 Onektpuueckoe nosne. Hanpsx€HHocTe  anexTpuueckoro mons.  IlpuHnmn
' CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

- Hocurenn »snekTpuueckux 3apsaoB. OJIEMEHTapHbBI  AJIEKTPUYECKUI  3aps.
' Crtpoenue atoma. [IpoBOHUKY U JUDIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

26 DJIEKTPUYECKUN TOK. YCIIOBHUSI CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKa. MCTOYHMKH
' MIOCTOSIHHOT'O TOKa

27 JeiictBUsL ~ NeKTpUYecKoro  Toka  (TEIJIOBOE, XUMHYECKOE, MAarHUTHOE).

DJIEKTPUUYECKUH TOK B )KHAKOCTAX U razax




7.8

Onexkrpuueckas nemnb. Cuna Toka. JNeKTPUYECKOE HAPSKEHNE

7.9 ComnpoTHuBIeHHE TPOBOJHUKA. Y IETHHOE COMTPOTHUBIICHHUE BEIIIECTBA
7.10 3akon Oma a1 y4acTka 1enu
7.11 [TocnenoBarenbHOE U MapaJIEIbHOE COEAMHEHUE TTPOBOIHUKOB
7.12 PaboTa 1 MOIITHOCTH 2JIEeKTpUUYECKOro Toka. 3akoH JIkoyis — JleHma
213 DJIeKTPUYECKHUE TIENMU U MOTPEOUTENIN 3JICEKTpUUECKOW 3Hepruu B ObITy. KopoTkoe
- 3aMBIKaHHUE
7.14 ITocTostnabIe MaruuThL. B3anMoaeicTBHE NOCTOSHHBIX MAarHUTOB
7.15 MaruaurtHoe 1mojae. MarautHoe 1ojie 3eMIIH U ero 3HAYCHHE IS )KU3HH Ha 3eMJIe
216 OnbiT  Opcrema.  MarHuTHoe  TOJIE  DJIGKTPUYECKOro  Toka.  [IpuMeHeHwme
- AJIEKTPOMATrHUTOB B TEXHUKE
JleficTB€ MarHUTHOTO TIOJS HAa TMPOBOJHHUK C TOKOM. OJIEKTPOABUTATEIIb
7.17 MOCTOSTHHOTO TOKa. Mcrnoiabp30BaHuE 3NEKTPOABUTATEICH B TEXHUUECKHX YCTPOUCTBAX
Y Ha TPAHCIIOPTE
7.18 Omnebitel @apazes. SBnenue snekTrpoMarnuTHON HHAYKIUU. [IpaBumno Jlenua
219 Onektporerepatop. CrocoObl MONTyYeHUS SICKTPUUECKON dJHEPTUH. DIEKTPOCTAHIIUU
. Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHU
[IpakTuueckue paboOThI:
OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TNl MHAYKIUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS IEKTPUYECKOTO MOJI Ha TPOBOJIHUKHU U IUDJIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.
H3mepenue u peryiupoBaHue CHUIIbI TOKA.
N3mepenue u peryanpoBaHue HAIPSKEHUS.
UccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKa, HAYIIETO YE€pe3 PEe3UCTop, OT
290 COTIPOTHUBIICHHUS PE3UCTOPA M HAPSDKEHUS HA PE3UCTOPE.

OnpITE, JEMOHCTPUPYIOMIME 3aBHCHMOCTH  JJIEKTPUYECKOTO  COMPOTHBIICHUS
IPOBOJHHUKA OT €0 JJIMHBI, IJIOIIAIN ITONIEPEYHOr0 CeUeHHs U MaTepHaa.

[IpoBepka mpaBuiia CIIOKEHUS HaNpsDKEHUH TpU TOCIENOBATEIBHOM COEIMHEHUU
IByX pesuctopoB. [IpoBepka mpaBmia [UIss CHWJIBI TOKa TMpH THapalieIbHOM
coeMHEHUU pe3ucTopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA, HIYLIETO
yepe3 pe3uctop. OmnpeneneHre MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIACISEMON Ha
pesucrope. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIIYLIETO Yepe3 JaMIIOuKy, OT

HanpspkeHusa Ha Hed. Onpenenenue KIIJI narpesarens. MccnenoBanue MarHUTHOTO




B3aUMOJICUCTBUS MOCTOSHHBIX MAarHuToOB. M3ydeHne MarHUTHOTO MO MOCTOSIHHBIX
MarHuToB TIpU WX OOBEIWHEHMM U pa3aeneHuu. lccnemoBanue nelcTBUS
AJICKTPUYECKOTO TOKAa HA MArHUTHYHO CTpeiKy. OIBITe, JAEMOHCTPUPYIOIIHE
3aBUCUMOCTDH CHJIBI B3aUMOJICCTBUSI KATYIIKHM C TOKOM M MarHuTa OT CHJIbl TOKa U
HaIlpaBJICHUs TOKa B KaTyilke. M3yyeHue neicTBUsI MarHUTHOTO TOJIsI HA MPOBOAHUK
¢ TokoM. KoHcTpyupoBaHWe W u3ydeHHE padOTHl 3JIEKTpojaABHUTATeNs. M3MmepeHue
KIIZ[ »nexrponBuratreibHOM yCTaHOBKH. OIBITHI 10 HCCICIOBAHUIO SIBICHUS
3JICKTPOMArHUTHOW MHIYKIIMW: MCCIICIOBAHNE W3MCHEHUIN 3HAYEHUS W HAINpaBIICHUS

WHIYKIIMOHHOI'O TOKa

dusznueckue SABJICHUS B nopupoac: OJIICKTPUUYCCKUC ABJICHHUA B aTMOC(l)epe,

7.21 AJIEKTPUIECTBO JKUBBIX OPTaHM3MOB, MAarHUTHOE ITOJIC 3eMJTH, Ipeiid MoocoB, poib
MarHUTHOTO TIOJIA JUIs1 )KU3HU Ha 3emJie, MOJISIPHOE CUSTHHE
TexHUYECKHE yCTPOICTBA: IEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUMK
7 9 DIIEKTPUYECKONW DHEPTUH, DJIEKTPOOCBETUTENIbHBIE NPUOOPHI, HarpeBaTeIbHBIC
' ANEKTPONpUOOpHl (MIPUMEPHI), AJIEKTPUUYECKUE MPEIOXPAHUTEIH, SJICKTPOMATHHT,
AIEKTPOABUTATENb OCTOSHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKA
9 KUJIACC
Kog Kon
[TpoBepsieMbIe dTIEMEHTHI COIEPIKAHHS
paszena 3JeMeHTa
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannueckoe ABuxkeHue. MartepuanbHas Touka. Cuctema oTcuéra
8.2 OTHOCHUTEITHPHOCTh MEXaHUYIECKOTO JIBHIKCHUS
8.3 PaBHOMEpHOE MPSAMOIHMHEHHOE IBHKEHHE
8.4 HepaBHoMepHOe npsiMonnHeitHOe ABrbkeHue. CpeaHsisi 1 MTHOBEHHAsE CKOPOCTh Tella
' MIPY HEPABHOMEPHOM JIBUKCHHUH
o 8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE TBUKEHUE
8.6 CBobomnoe maaenne. OneiTel ["ammes
8.7 PaBHOMepHOE nBHMXKEHME IO OKpYKHOCTHU. [lepuon u yactora obpamienus. Jlunelinas
' U yrioBas ckopoctu. LleHTpocTpemMuTenbHOe yCKOpeHre
8.8 [Tepesrii 3akon HetoToHa
8.9 Bropoii 3akon HpioToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 [TpuHIIUTI CYTIEPITO3UITIH CHIT




8.12

Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cujia TPeHUS CKOJIbKEHHUS, CHJIa TPEHUS MTOKOSI, APYTrue BUIbI TPEHUS
8.14 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHue CBOOOIHOTO MaIeHus
8.15 JBuxenne rianet Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecoMocTs 1
' neperpy3Ku
8.16 PaBHOBecue MaTepuanbHON TOUKH. AOCOIIOTHO TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Teya ¢ 3aKpEIIEHHON OChIO BpaieHuss. MoMeHT cuiibl. LlenTp
' TSKECTH
8.18 Nmnynsc Tena. U3menenne nmirynsca. MIMmnyibsce cuisl
8.19 3aKOH COXpaHCHHSI UMITYJIbCA
8.20 PeaktuBHOE ABUKEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U paboThI
8.23 [ToTeHuuanbHas SHEPTUA TeNa, TOIHATOTO HAJl TOBEPXHOCTHIO 3eMIIU
8.24 [ToreHuuanbHas SHEPTUS CKATON MPYKUHBI
8.25 Kunernyeckas sneprus. Teopema 0 KUHETUYECKON YHEPTHH
8.26 3aKOH COXpaHEHUs] MEXaHUYECKON IHEPTUun
[IpakTuueckue paboOThI:
Onpenenenue cpeaHel CKOPOCTH CKOJIbKEHHUS OpycKa WU JIBUKEHHS IIaphKa I10
HAKJIOHHON TuTocKOoCTH. OmpeseneHue yCKOPEHUsS Tela TP PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenmoBanue 3aBUCHMOCTH MyTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM JIBHKCHUU
0e3 HavaJIbHOM CKOPOCTH.
[TpoBepka THUIOTE3BI: €CIOM TIPH PABHOYCKOPESHHOM JIBMDKCHHUH 03 HadaIbHON
8.27 CKOPOCTH TIIYTH OTHOCSTCS KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOILIUE
MIPOMEKYTKH BPEMEHH O[THAKOBBI.
HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUS CKOJNBKEHHUS OT CHIIBI HOPMAlIbHOTO
napieHus. OmpeneneHue Kod(pQUIMEHTa TPEeHHS CKOJIbKeHHs. OnpeeneHne
*KECTKOCTU TpYyxkHuHBL. OnpeneneHne padOTHl CHIIBI TPEHUS TPU PABHOMEPHOM
JBYKCHUM Tejla 10 TOPU3OHTAIBHOM MoBepxHOCcTH. OmpenerieHne padOThl CHIIBI
VIOPYTOCTH TPU MOIBEME Tpy3a C HUCIOJB30BAHUEM HEMOJBIKHOTO M MOIBUKHOTO
0JI0KOB
8.28 duznyeckue SBICHUS B IPUPOJIE: MPUIUBBI U OTIUBBI, IBHKEeHHE M1aHeT CoTHEeUHOM
' CUCTEMBI, pEaKTUBHOE JIBIXKEHUE )KUBBIX OPTaHU3MOB
8.29 TexHuueckue ycTpoicTBa: CHUAOMETP, JAATYMKU IIOJOXKEHMS, PACCTOSIHUS U




YCKOPEHUS, paKeThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe pBukeHue. OCHOBHbIE XapaKTEPUCTHKU KOJEOAHUU: TMEpUO.,

> 4acToTa, aMIUIUTYAa
9.9 Marematnueckuii Y NpYKMHHBIM  MasATHHUKU. [IpeBpamieHue 5SHepruum Impu
' K0J1e0aTeIbHOM JIBUKEHUU
9.3 3aryxatomue kKonedanus. BerHyxnennsie konedanus. Pesonanc
Mexanunueckre BojaHbl. CBONCTBA MEXaHUYECKHUX BOJH. [IpoonbHbIE U NTONIEpEeYHbIE
9.4 BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTb €€ pacnpocTpaHeHMs. MeXxaHn4ecKue BOJIHBI B
TBEPIOM TeJIE, CEICMUYECKUE BOJHBI
9.5 3Byk. ['pomkocCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9 9.6 Wudpas3Byk u ynpTpa3zByk
[IpakTuyeckue paboOTHI:
OnpezneneHue 4acTOThI U EpHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.
Omnpeznenenne 4acTOTHI U MIEPHOa KOIeOaHUH PYKUHHOTO MasTHUKA
97 HccnenoBanue 3aBUCMMOCTH Iepuojia KojeOaHUH MOJBEIIEHHOI0 K HUTH Ipy3a OT
' JUIMHBI HUTH. VccnepgoBaHue 3aBUCMMOCTH IepHoja KojieOaHUN MpPYKUHHOIO
MasTHHKa OT Macchl rpy3a. [IpoBepka He3aBHCHMOCTH Iepuojia KojebaHuil rpysa,
MOJIBEIIEHHOTO0 K HHMTHU, OT MAacChl Ipy3a U JKECTKOCTH MpYyXHUHBL. I3Mepenue
YCKOPEHHUs1 CBOOOTHOTO TaICHHS
98 duznyeckue SIBICHUS B MPUPOJIE: BOCIPUATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHUE,
' CEICMHMYECKHE BOJIHBI, IIyHAMH, 9XO
9.9 TexHuueckue ycTporucTBa: 3X0JI0T, UCIOIb30BAHUE YIbTPa3ByKa B OBITY M TEXHUKE
OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
101 DNEKTPOMAarHuTHOE MOJ€e. DJIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX
' BOJIH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJH
10.3 OnexTpoMarHuTHas npupoaa csera. CkopocTsh cBeTa. BoaHOBBIE CBOMCTBaA cBETa
10 104 [IpakTuyeckue paboOTHI:
' W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa
105 Oduznyeckue SBICHUA B MpUpOJe: OHOJIOTMYECKOE JAEWCTBHE  BUIMMOTO,
' yABTPa(UOIETOBOTO U PEHTTE€HOBCKOTO U3Ty4eHU I
106 TexHudyeckue yCTpOMCTBA: MCIOJIb30BAHUE DJIEKTPOMArHUTHBIX BOJH IJIi COTOBOM
' CBSA3HU
11 CBETOBbBIE ABJIEHUA




11.1 JlyueBast Mmoniens cBeta. MIcTOUHMKY cBETa
11.2 [IpssMonmHEITHOE pacipocTpaHEeHNEe CBETa
11.3 OTtpaxenue ceta. [mockoe 3epkano. 3aK0H OTpakKeHUs CBETa
114 [Tpenomnenue cera. 3akoH mpenomiieHus cBera. [loaHOe BHYTpeHHee OTpaKeHHE
' CBETa
11.5 Jlunza. Xop srydeit B JInH3E
11.6 Onrtuueckas cuctema ¢oToarnmapara, MUKpPOCKOIIa U TEIECKOMa
11.7 ['na3 xak ontuyeckas cucremMa. biaM3opykocTs U 1adbHO30PKOCTb
118 Pasnoxxenne 6enmoro cera B cnekTp. OmnbiTel HbioToHa. CrojkeHue CHEeKTpajIbHBIX
' 1BeToB. Jlucnepcus ceera
[IpakTryeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH YIjla OTPaKEHUSI CBETOBOIO JIyda OT yIJla MaJeHHsL.
N3ydenune xapakTepUCTHK H300paKEHUS IPEMETa B INIOCKOM 3€pKaje.
HccnenoBaHue 3aBUCUMOCTH YIJla IPEJIOMIIEHUS] CBETOBOIO JIy4a OT yrja MaJeHus Ha
119 TPaHUIIE «BO3IYyX — CTEKIION.
' [Tony4yenue n3o00paXkeHU C MOMOIIBIO COOMPAOLIEH JTUH3bI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbITHL 1O BOCIPHTHIO IIBETA MPEIMETOB NMPH MX HAOIIOJICHUW Yepe3 IIBETOBBIE
buIbTPHEI
11.10 Owusnueckue sBiIeHUs B pupoze: 3atMeHus ConHia u JIyHbI, IBeTa Tell, ONTHYECKUE
' sBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
11.11 TexHuueckue ycTpocTBa: OUYKH, EPUCKOI, (hoToanmnapar, ONTHIYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 OmnsiThl Peszepdopaa u muianerapHast Mozens atroma. Mojens atoma bopa
12.2 Hcnyckanue u noryomieHre cBeta atoMoM. KBaHTsl. JInHeiiuaTsie crieKTpbl
12.3 PanuoaxktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IydeHus
12.4 Crpoenue atomHOro sapa. HykinoHnHast Mozens aToMHOrO siipa. M3oTonsl
19 12.5 PaanoaktuBHbIE TpeBpaienus. [lepuos moypacmaia aTOMHBIX 11€p
12.6 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apSI0OBOTO H MACCOBOTO YHCEI
12.7 DHeprus CBA3U aTOMHBIX siziep. CBA3b MacChl U YHEPTUU
12.8 Peakiuu cunTesa u nenenus saep. Ucrounnku sneprun ColiHIA U 3BE3
12.9 SInepnas >Hepretuka. JIeicTBHE paiMOAKTUBHBIX U3JIy4YCHUN Ha )KUBbIE OPTaHU3MBbI
[IpakTuyeckue paboOTHI:
12.10
HaOnroneHune crijIonHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITy4YEHHUS.




HccnenoBanne TPEKOB: M3MEPEHHE SHEPTHHM YacCTUIBI [0 TOPMO3HOMY myTH (T10
¢dororpadusm).

W3mepenne paanoakTuBHOTO GhoHa

duzndyeckue sSABICHUS B IIpupoac: €CTECTBEHHBIN paI[I/IOEIKTI/IBHHﬁ (bOH, KOCMHYCCKHE

12.11 Jy4H, paAMOAaKTHBHOE U3J1y4EHHE IPUPOAHBIX MUHEPAJIOB, IEUCTBUE PAlMOAKTUBHBIX
M3JIy4€HUI Ha OPraHu3M YeJIOBEeKa
1919 TexHuueckue yCTpPOWCTBA: CIHEKTPOCKOI, WHAMBUAYAJIbHBI JO3UMETP, Kamepa

Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K PE3YJIbBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMbBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

Kon

HpOBepﬂeMLIe TpeGOBaHI/Iﬂ K IIPE€IAMETHBIM peE3yjabTaTaM 0a30BOro0 YPOBHSI OCBOCHUHA

NMPOBEPAEMOro0 OCHOBHOI 00pa30BaTeJbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa30BaHMs HA OCHOBE

TpeOoBaHUSA

orocC

[Tonnmanue ponu (GU3MKM B HAydyHOM KapTHHE MUPA; CHOPMUPOBAHHOCTH 0a30BBIX
IIPEJICTAaBICHUM O 3aKOHOMEPHOW CBSA3M M IO3HABAEMOCTU SIBJIEHUI NPUPOJIBI, O POJIHU
JKCIIEpUMEHTa B (PU3HKE, O CUCTEMOOOpa3yomiei posiv (PU3UKK B pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH, 00 IBOIOLMN PU3NUECKUX 3HAHUM U UX POJIM B LIETOCTHOM
€CTECTBEHHOHAYYHOW KapTUHE MHpa, O BKJIAJle€ POCCHICKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOMIETO MHpA, Pa3BUTHE

TEXHUKH U TEXHOJIOTUH

3HaHus O BUAAX MaTepuu (BELIECTBO U IOJIE), O ABMKEHHM KaK CIIOCOOE CyIIEeCTBOBAHUS
MaTepu, 00 AaTOMHO-MOJICKYJISIPHOW TEOpPHUH CTPOEHHUS BEHIeCTBA, O (PHU3MUECKON
CYLUIHOCTH SIBJCHUH TPUPOAbl (MEXaHMYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX MU
KBAHTOBBIX); YMEHHUE pa3inyarh SBJICHUS MO OMNKUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBJICHUE; YMEHUE PacllO3HaBaTh
NPOSIBIEHUE M3YYEHHBIX (PU3MYECKUX SIBJICHUM B OKpYXKAlOUIEM MHpE, BBIACHAS HUX

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJ'Ia]leHI/IC OCHOBAMH TOHSITHMHOTO afnrmapara MU CHUMBOJIMYECKOTIO A3bIKa (1)I/ISI/IKI/I n
HCIIOJIb30BAHUC UX JIA PCIICHUA yqe6Hbe 3aa4; YMCHUC XapaKTCPU30BaATb CBOMCTBaA TCII,
(1)I/I3I/I‘I€CKI/I€ ABJICHUA W TIPOUECCHI, HCIOJIb3Yys q)YHI[aMGHTaJ'IBHBIG U OMIIMPHUYICCKHUC

3aKOHBI

YMeHHne OmnucChIBaTh HU3YUCHHBIC CBOMCTBA Te€l H (I)I/IBI/I‘-ICCKI/IC SABJICHUA, HCIIOJIb3Ys

(U3UYECKHE BETUIMHBI

Bnanenne ocHOBaMHM METOJOB HAY4YHOIO TO3HAHHMS C Y4YETOM COOJIOJEHUS MpPaBUI
0e30macHoro Tpya: HabmoIeHNne PUINUECKUX SIBICHU:

YMEHHE CaMOCTOSITENIbHO COOMpAaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U3 JaHHOro Habopa
000py/IOBaHUsl MO MHCTPYKIIUH, OMUCHIBATH XOJI OMbITA U 3alUCHIBATh €0 PE3YNIbTaTHI,
(GbopMyIUPOBAThH BHIBOJIBI;

MpOBEJEHNE TPSMBIX W KOCBEHHBIX UW3MEPEHUH (U3NYECKUX BEIUYHH: YMEHUE
IUTAHUPOBATh U3MEPEHUS, CAMOCTOSITENIbHO COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY I10
WHCTPYKIMH, BBIUYUCISATh 3HAYEHUE BEJIMUYMHBI M aHAJIM3UPOBATH MOJTYYEHHBIE PE3YJIbTAThI
C Y4E€TOM 3aJJaHHOW MOTPENTHOCTH PE3YIbTATOB U3MEPEHUM;

MPOBCACHUC HCCIOXHBIX S3KCIICPUMCHTAJIbHBIX I/ICCHGILOBaHI/If/’I; CaMOCTOATCIIbHO CO6I/IpaTL




SKCIIEPUMEHTANIbHYI0 YCTAHOBKY M  TPOBOJUTH HCCIEAOBAaHUWE 10 HWHCTPYKLHUU,
MPEJCTaBISITh MOJNIYYEHHBIE 3aBHUCUMOCTH (DM3MUYECKUX BEIUYMH B BHJIE TaONHI U

Fpa(bI/IKOB, YUUTBIBATE NOTPCUIHOCTH, A€JIaTh BBIBObI I10 pE3YyJIbTaTaM UCCIICAOBaHUA

[lonnmanue XapakTepHBIX CBOMCTB (U3MUECKHX MoJenei (MarepuaibHas TOYKa,
a0COJIIOTHO TBEPAOE TEIO, MOJENU CTPOCHUS Ta30B, KUAKOCTEH U TBEPIABIX TeE,
IUTaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO sI/Ipa) U YMEHUE IPUMEHSATh UX

JUIs1 OOBSICHEHUS! (PU3HUECKUX MPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKUE MPOLIECCH U CBOMCTBA Tell, B TOM YHCJIE M B KOHTEKCTE
CUTyallull IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTHU, BBIBIIATH IMPUYMHHO-
CIIEICTBEHHBIE CBSI3M U CTPOUTH OOBSCHEHHE C OINOpPOHl Ha H3yYEHHbIE CBOICTBa

q)HSquCKI/IX ﬂBHeHHﬁ, (1)I/ISI/I‘IeCKI/Ie 3aKOHBbI, 3dKOHOMCPHOCTHU U MOACIIN

YMenue pewmath pacuéTHble 3a1aud (Ha 6aze 2 — 3 ypaBHEHMi), MCHOJB3YS 3aKOHBI U
dopMmyinbl, cBs3bIBaroIMe (hU3MYECKHE BEJIWYMHBI, B YACTHOCTH, 3aIlIUCBIBATh KpaTKOE
YCJIOBUC 3ala4vu, BBIABIATH HCEAOCTAIOINHUEC JAaHHBIC, BI)I6I/IpaTI) 3aKOHbI H (1)OpMy.HI>I,
HEo0XouMbIe JUIsl €€ pellieHus], UCIOIb30BaTh CIIPABOYHbIE JaHHbIE, IPOBOAUTH PACUETHI
N OLCHHMBATH PCATUCTHUYHOCTH INOJYUCHHOT'O 3HAUYCHUA (1)I/I3I/I‘I€CKOI71 BCJIIMYUHBI; YMCHHC

OIIPEACIIATL PAa3MECPHOCTDL Q)HSHHGCKOIZ BCINYHNHEI, HOHy‘IeHHOﬁ IIpyu pCHICHUH 3a1a41

10

11

YMeHnue XapaKTCPU30BaTh IMPUHIHUIIBI JIENCTBUS TEXHUYECKHX YCTpOﬁCTB, B TOM YHCIJIC
OBITOBBIX HpI/I60pOB, 1 NPOMBINIJICHHBIX TCXHOJOTMYCCKUX IMPOLECCOB MO MX OMMUCAHUIO,
HCIIOJIB3YA 3HAHUA O CBOMCTBaxX (bI/I3I/I‘-IeCKI/IX SIBIICHUN H HeO6XOI[I/IMLIe (I)I/BI/ILIGCKI/IG

3aKOHOMEPHOCTH

YMeHue ucrnoiab30BaTh 3HAHUS O (PU3NYECKUX SBJICHUSAX B IOBCEIHEBHOM >KU3HM IS
oOecrieyeHns 0€30MacCHOCTU MPHU OOpAIIeHUU ¢ OBITOBBIMM IPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMHM, COXPAHEHUS 370POBbsI U COOJIIOJIEHUSI HOPM IKOJIOTHYECKOTO MOBEIEHUS B
OKpY’Kalollel cpeje; MOHUMaHWE HEOOXOIUMOCTH MPUMEHEHUs AOCTHXKEHMH (DU3MKM U

TEXHOJIOTHi JJI1 paiuOHAJIBHOTO IMTPUPOJO0IIOJIB30BAHUA

OnpiT  moucka, npeoOpazoBaHusi M MpeacTaBieHHs HHGOpPMaLUU  (PUINYECKOTO
COJIepKaHUs C HCIOJIb30BaHMEM HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA;
YMEHHE OIIEHHBAaTh JIOCTOBEPHOCTh MOJYyYE€HHOW HH(OpPMAlMKM HAa OCHOBE HMMEIOIIUXCS
3HAaHMW M JONOJHUTEJIBHBIX MCTOYHHMKOB; YMEHHE MHCIIONb30BaTh IIPU BBIOJIHEHUHU
yueOHBIX 3aJlaHUil  HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MYECKOTO COJEpKaHus,
CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT; BiajeHue 0a30BBIMH HaBBIKAMU
npeoOpa3oBaHusl HHPOPMALIUU U3 OJJHOM 3HAKOBOM CHCTEMBI B JPYTyl0; YMEHHE CO3/1aBaTh
COOCTBEHHBIE MMCEMEHHBIE M YCTHBIE COOOLICHNUS Ha OCHOBE MH(OPMAIMU U3 HECKOIBKUX

HCTOYHUKOB




ITEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kox IIpoBepsiemblii 3jieMEHT COlepPKAHUA
1 MEXAHUYECKUE SABJIEHUA
1.1  Mexanuyeckoe nBumxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENbHOCTD JBUKCHHUS
12 PaBHomepHOe U HepaBHOMEpHOE ABMXKeHUEe. Cpenusis ckopocTh. Dopmyia sl BEIUUCICHUS CpeAHEN
' ckopoctu: V = S/t
PaBHOMEpHOE TpsAMONIMHENHOE NBHKEHHE. 3aBUCHUMOCTh KOOpPAMHATBHI T€Jda OT BPEMEHH B Cilydae
5 (1) =x,+vt
1.3  paBHOMEPHOTrO NPSIMOJMHEUHOIO IBUKECHHUS: -
I'padvkn 3aBHCHMOCTH OT BpPEMEHHU JUISl TPOSKIIMH CKOPOCTH, IMPOCKIUH TEPEeMEIICHHs, IyTH,
KOOPJAMHATHI TP PABHOMEPHOM MPSIMOJIMHEWHOM JABUKEHUU
3aBUCUMOCTh KOOPJMHATBI Te€la OT BPEMEHU B CIydae pPaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBUKEHUS:
.
Sl =y, #f+a, = ;
2
@opMynbl  JUIT  TPOSKIUM TIEPEMEICHUs, TPOEKIIMH CKOPOCTH U TMPOCKIUU YCKOPEHUs TpH
PaBHOYCKOPEHHOM MPAMOJIUHENHOM JABUKEHUU:
14 2
.sx(a‘)=uox-a‘+ax-3~
U.\'('f] =Upx T4, L,
a (f)=canst,
Ulrl - lel :zaxsx
I'padukn 3aBUCMMOCTH OT BpPEMEHH ISl MPOCKIIMH YCKOPEHHsS, MPOCKIMU CKOPOCTH, MPOEKIIUU
repeMenieHus, KOOPANHATHI PU PABHOYCKOPEHHOM MPSMOTMHEHHOM IBIKCHUH
CBoboanoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE Ta/ICHUE TeNa M0 BEPTUKAIHU (JIBHKEHUE
15 Tella BHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3eMiH). ['padMku 3aBUCHUMOCTH OT BPEMEHU IS
' MPOEKIIMHM YCKOPEHHsI, TPOEKIUU CKOPOCTH M KOOPAMHATHI MPH CBOOOAHOM TMAaJeHUU Teia IO
BEpPTUKAIN
CKopOoCTh PaBHOMEPHOTO JBMKEHHUS TeJa IO OKpYKHOCTH. HanpaBneHnne ckopocTH.
dopmyna s BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH U MIEPUO]T OOpaIleHus:
16 op=2mR
T

IlenTpocTpeMutenbHOe yckopeHue. HarmpaBineHne HeHTpOCTPEMUTENBLHOIO YCKopeHusa. Popmyna i

BBIYUCIICHUSA YCKOPCHMUS:




®opmyiia, CBSI3bIBAIOLIAS IEPHO U YACTOTY OOpAICHUS:

V= 1
T
Macca. [TnotHocTs Bemecta. @opmyra i BBIYUCIEHUS IIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTopHas pusnueckas penuunHa. CII0KEHUE CUIT
1.9 SBnenue unepiuu. [lepBriii 3akon HeroToHa
. F=m-d
1.10 Bropoii 3axon HeroToHa:
CoHarpaBiIe€HHOCTbh BEKTOpa YCKOPEHHUS Tejla U BEKTOpa CHUJIbI, IEUCTBYIOIIEH HA TEJIO0
BzaumoneiictBue ten. Tperuit 3akoH HeroToHa:
1.11 _ _
Fy 1 =-Fi
Tpenue nokost U TpeHue CKoIbxeHus1. @opMmyiia J1sl BBIUUCIECHUS MOYJISL CUJIbI TPEHUS CKOJIbKEHUS:
1.12 7 v
p=H
Hedopmarus tena. Yrnpyrue u Heynpyrue aegopmaiuu. 3akoH ynpyroi aegopmarnmu (3akon ['yka):
1.13
F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
My -1,
F=g.—1 2
1.14 R
Cuna TshxecTu. Y CKOpeHue CBOOOIHOTO TaICHHS.
dopmyna s BEIYUCICHUS CUIIBI TSHKECTH BOJIM3H MOBepXHOCTH 3eminu: F = mg.
JBmxenue mnanetr Bokpyr Connna. [lepBas kocMudeckast ckopocts. HeBecoMOCTh U nmeperpy3ku
Nwmmynse Tena — BekTopHas pu3ndeckas BeInYnHa.
115 p=mo
Nmnynbe cuctemsl Ten. M3menenne uMimysnbsca. IMIynbe CUiTbl
3aK0oH COXpaHEHHUs UMITYJIbCa JJI 3aMKHYTOW CHCTEMBI TEII:
116 p=my +m,L, =const
PeaktuBHOE NBHXKEHUE
Mexannueckasi pabora. @opmyna s BEIYUCICHUS PaOOTHI CHIIBL:
1.17

A=Fsoosct




Mexannueckass MOITHOCTE:

nN=2
I

Kunernueckas u INOTCHIMaJIbHAsA SHCPIrus. dDOpMyna JJIs1 BBIYMCIICHU A KHHETHUYECKOMI OHEPIUu:

HE)E
E ="

T
1.18 2
Teopema o kuHeTHUecKOU dHeprun. Popmyria s BBIYUCICHNS IOTCHIMAIBHON YHEPTUHU Tea,

.. E_ =mgh
nmoaHATOrO Haxm 3emnéii: ¥

Mexannyeckas dSHEeprus:

E=E;+E,

1.19 . .
3aKOH COXpaHEHMsI MEXaHUYECKOM 3Heprun. @opmyra /s 3aKOHA COXPAaHEHUSI MEXaHUYECKOU

OHEPIUU B OTCYTCTBUC CUJI TPCHUA: E = const.

[IpeBpamieHne MEXaHMYECKOM SHEPIUU IIPU HAJIMYUU CUIIBI TPCHMUSL.

[TpocTeie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Ppruar. Moment cuter: M - Fl.

VYcioBue paBHOBECHS pblyara:

120 M +M +..=0

[TonBwxHbIN 1 HenoABWKHBINA 010ku. KIT/] mpocThIx MexaHU3MOB,

n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
aBJIEHWE TBEPIOTO TEJIA.
P

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUSA TBépI[OFO TCIa:

_F
P=5
1.21
Hasnenue raza. AtmocdepHoe nasieHue. [ mapocrarudeckoe qaBieHne BHYTPH KUIKOCTH.

CDOpMy.TIa JJId BBIYUCJIICHUA JAaBJICHUSA BHYTPH JKUIAKOCTH:

P=pgh+Dy,
1.22 3akon Ilackams. ['mapasnuaeckuii mpece

3akoH Apxumena. Popmyna I ONPENENCHUs BBITAJIKABAIOLIEH CHIIBI, JCUCTBYIOLIEH Ha Telo,

MOTPYKEHHOE B KUJKOCTb MJIU Ia3:

1.23

Ycaopue miaBanus teia. Ilnapanue CYZA0B 1 BO3AYXOILIAaBAHUC

1.24 Mexanuueckue kojeOaHHMs. AMIUTUTYAA, MEPHOJ U 4YacToTa KojeOaHuil. Dopmyna, CBS3bIBarONIas




4aCTOTY M TIEPHO] KOJIeOaHMIA:

1.25

MatemaTtuueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu KounedaTeIbHOM JIBHKEHUU

1.26

3aryxatomue Kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

MexaHudeckrue BOJHBEL. HpO,Z[OJ'II)HBIe U TOHCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI MW  CKOPOCTb

pacnpocTpaHeHUs BOJHBI:

L=v-T

1.28

1.29

1.30

1.31

3ByK. 'poMKOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKOBOM BOJIHBI HA IpaHuLe ABYX cped. MHdpa3Byk u
YIIBTPa3BYK

IIpaxmuueckue pabomul

W3mepenue cpenHeill IMJIOTHOCTH  BELIECTBA; apXMMEJOBOM  CUIbI; JKECTKOCTH  NPYXKUHBI;
KOd(QpUIHMEeHTa TPEHUSI CKOJBXKEHHs; pabOThl CHIIBI TPEHHSA, CHJIBI YIPYTOCTH; CPEIHEH CKOPOCTH
JBMD)KEHUSI OpyCKa IO HAKJIOHHOW IUIOCKOCTH; YCKOpeHHsl Opycka Ipu ABM)KEHHM I10 HAKJIOHHOM
IIOCKOCTH, YaCTOTbl W IICPUOTA KOJIEOAHMIT MAaTeMaTHYECKOTO MasTHHKA, 4YaCTOTbl M ICpUOLA
Kosle0aHUH TNPYKUHHOTO MAasTHHKA; MOMEHTa CHJbl, JCHCTBYIOILEro Ha pbluar; paboThl CHIIBI
YOPYTOCTH IPU MOAbEME I'py3a C MOMOILBIO HEMOJABUKHOTO OJ0Ka; pabOThl CHIIBI YIIPYTrOCTH NpU
oJIbEME TPy3a C MOMOIIBIO MOABUKHOTO OJI0KA.

HccnenoBanne 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00BEMa NOrpYKEHHOW 4YacTW Telna U OT
IUIOTHOCTH JKUAKOCTH; HE3aBHUCHUMOCTH BBITAJKHUBAIOIIEH CHJIBI OT MAacChl Tela; CHJIBI TpPEHUs
CKOJIBXKCHUA OT CHJIbBI HOPMAJIBHOI'O MOaBJICHUA W OT poda MOBCPXHOCTH; CHJIbI YHIPYTOCTH,
BO3HUKAIOIIEH B MpPY>KUHE, OT CTENEHU JedopMali NPYKUHBI; YCKOPEHUs Opycka OT yria HakJoHa
HapaBJIAOIIEH; Nepruoaa (YacToThl) KojeOaHMN HUTSHOIO MasTHUKA OT JJUHBl HUTH; IMepHoJa
KojeOaHui MNPYKUHHOTO MasTHHKA OT MacChl TIpy3a M KECTKOCTU NPYKHUHBI; MCCIEIO0BaHUE
HE3aBUCHUMOCTH TepHoja KoyleOaHUH HUTSIHOTO MasTHHUKa OT Macchl Ipysa. [IpoBepka ycioBus

PaBHOBECHSA pblUara

Qu3suyeckue s61eHUs 6 Npupodoe: TPUMEPHl JABIKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOH H
HEXUBOU TPUPOJE, NCUCTBUE CHIIBI TPEHUS B MPHUPOJE M TEXHUKE, MPUIUBBI U OTIUBBI, JABUKEHUE
rmaHeT COTHEYHOW CHCTEMBI, PEaKTUBHOE JBM)KCHHE KMBBIX OPTraHW3MOB, PhIUard B TEJie YEIOBEKa,
BIUSHUE aTMOC(epHOro MJaBleHUS Ha S>KMBOM OpraHuW3M, IUIaBaHHE pbIO, BOCHPHUITHE 3BYKOB

KUBOTHBIMH, 3EMIICTPIACCHUC, ceiicMUUecKue BOJIHBI, HYHAMH, 3XO

Texuuueckue ycmpoticmea: CIUAOMETP, TaTYUKH MOJOKEHUS, PACCTOSIHUSI U YCKOPEHHUSI, TUHAMOMETP,
MOJIIIUITHUKY, PAKEThl, pbIUar, MOJABMKHBIA M HENOABM)KHBIA OJIOKH, HAKIIOHHAS TUIOCKOCTh, IPOCTHIE
MEXaHU3Mbl B OBITY, COOOIIAIOUINECS COCY[bl, YCTPOHWCTBO BOJOINPOBOJA, THAPABIMYECKHI Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOW HACOC, AapeoMeTp, HXOJIOT, HCIOJIb30BaHUE

yIIbTPa3ByKa B OBITY U TEXHUKE




TEIUIOBBIE ABJIEHW A

OcHOBHbIE MOJOXKEHUS MOJEKYIIPHO-KUHETUYECKOW TEOPUHU CTPOEHHUs BemiecTBa. Moaenu TBEpAOro,

2 KHJIKOTO 1 Ta3000pa3HOro cocTosiHMM BemiecTBa. Kpucrammmyeckue u amopdHbie Tena
25 JIBrokenue yacTull BemlecTBa. CBSI3b CKOPOCTH JABMXKEHHUS YACTHUI[ C Temmeparypoil. bpoyHoBckoe
' nBkeHue, 1uddy3us
2.3 | CmauuBaHUe U KaIWUISPHbBIC SIBICHUS
2.4  TemnoBoe pacHIMpeHHE U CKATHE
2.5 TemoBoe paBHOBECHE
2.6  Buyrpennss sueprus. Pabora u Temonepenada Kak criocoObl U3BMEHEHHS BHYTPEHHEN YHEPTUU
2.7  Bwunsl Temionepenavn: TEIIONPOBOAHOCTb, KOHBEKIINS, H3ITyudeHHE
HarpeBanue u oxnaxaenue Ten. KonmuecTBo TeIUIOTH. Y IelibHAs TeIII0EMKOCTB!
2.8
O=cm(t,—1)
3aKOH COXpaHEeHUs SHEPTUU B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIJIOBOrO OanaHca:
2.9
O +0, +..=0
Hcnapenne u KoHeHcanus. Mi3MeHeHne BHYTpEHHEH SHEpIUU B IPOIIECcCe UCTIAPEHUsT M KOHICHCAIUH.
2.10
Kunenwue xunkoctu. Y aenpHas TemioTa napooopasosanus: L = Q/m
2.11 BnaxHOCTH BO3ayXa
[InaBnenue u kpuctayumzanus. Vi3aMeHeHre BHYTpEHHEW SHEpriM NpH IUIABJICHUN U KPUCTAJUTU3ALMH.
VY nenpHas TETI0Ta TUIABJICHUS:
2.12 0
o
2.13 BHYyTpeHHsIsI JHEPIHsl CTOpaHUs TOIUIMBA. Y IebHasl TeIUIOTa Cropanus tormusa: q = Q/m
2.14  Tlpunuuns! pabots! TemoBbix Apurateneil. KI1/1 reruioBoro apurarens
IIpakmuyeckue pabomul
W3mepenne yaenpHON TEIIIOEMKOCTH METAJUTMYECKOTO IIMIIMH/IPA; KOJTMYECTBA TETUIOTHI, TOTyYSCHHOTO
BOJIOM KOMHAaTHOM TemmepaTypbl (PMKCHPOBAHHOW Macchl, B KOTOPYIO OIYILIEH HarpeThlil IUIUHID;
2.15 kommyecTBa TEIMJIOTHI, OTAAHHOTO HArPETHIM IFIIMHAPOM, IMOCIE OIMYCKAaHUS €ro B BOAY KOMHATHOH
TEeMIepaTypbl; OTHOCHUTEIIHOW BIAXXHOCTH BO3AYyXa; YAEIbHON TEMJIOTHl IUIaBICHHS JIbAA.
HccnenoBanre n3MEHEHHS TEMITEPATYPhl BOJBI MPH Pa3IMYHBIX YCIOBUSX; SIBICHHS TEIIOOOMEHA MPH
CMELIMBAHUU XOJIOJHOM U ropsiuel BOJIbL; poliecca UCTIapeHus
DQusuueckue sA6ieHUs 6 npupode: TOBEPXHOCTHOE HATSDKEHUE U KaNWUISPHBIC SBJICHUA B NPUPOAE,
2.16 kpuctammel B npupojne, uznydeHue CojHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHHE
POCHI, TyMaHa, UHesl, CHera
2.17 | Texnuueckue ycmpoiicmea: KalWUIApbl, MPUMEPHl HCIOJb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIN




TEPMOMETp, JAaTYUK TEeMIIepaTyphl, TEPMOC, CUCTEMa OTOIUICHHUS JOMOB, THTPOMETPBI, TICUXPOMETD,

napoBasi TypOMHa, IBUTATEIb BHYTPEHHETO CTOPAHUS

3 | DJIEKTPOMATHUTHBLIE SABJIEHUA
3.1 | Dnexrtpusanus Tein. J[Ba Bua 3MEKTPUICCKUX 3apsI0B
3.2  BzaumogeiicTBue 3apsHKeHHBIX Tell. 3akoH Kynona

3.3 | 3axkoH coxXpaHEHHs JIEKTPUUECKOTO 3apsiia

Onextpuueckoe mone. Hanpsbk€HHOCTh — snekTpuyeckoro monis. [lpuHnun — cymepno3unuu

34 NEKTPUYECKUX T0JIEH (Ha KAaUECTBEHHOM YPOBHE)

35 Hocurenn snektpuueckux 3apsaoB. JeWCTBHE AIEKTPUYECKOTIO IMMOJS HA JJIEKTPUUYECKUE 3apsJIbl.
' [IpoBOAHMKY U TUIIEKTPUKH

"y [TocTosiHubIi snekTpUyecKkuit Tok. JleiicTBus anekTpuyeckoro Toka. Cumna toka. Hanpsokenue.
" I=glt,U=Alq

3.7 DNEKTPUUECKOE COIPOTUBIICHHE. Y IETbHOE AIEKTPUUECKOE CONPOTUBIICHUE:!
"~ R=pliS

3.8  3akon Oma mis yuactka anektpudeckon nenu: | = U/R

IlocnegoBarenbHOE COCAUHEHUE IMPOBOAHUKOB:
I =1, U=U,+U,. R=R, +R,
39 HapaJmenLHoe COCAUHCHUEC ITPOBOAHUKOB PABHOI'O COIIPOTHUBIICHUSA:

U=UgI=1+I;R=2.

2

CMelranHeIe COCIUHCHUA ITPOBOAHNUKOB

3.10 Pabora u MmourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akoH Jlxxoynsa — Jlenua:

3.11 ,
O=I"-R-t

3.12  OmnsiT DpcTena. MarHuTHOE TOJIe IPSIMOTO TPOBOIHUKA ¢ TOKOM. JIMHMM MarHUTHON MHIYKITUU

3.13 MaruuTHOE 10JIe MIOCTOSHHOTO MarHMTAa. BzaumopeiicTBrE TOCTOSHHBIX MAarHUTOB

3.14 | [leiicTBHE MarHUTHOTO I0JIs1 HA TPOBOJIHUK C TOKOM

3.15 Omnsiter @apanes. SABnenue snekTpoMarauTHON HAYKIUU. [IpaBuno Jlenmna

IIpaxmuueckue pabomul

H3mepeHne 3JIeKTPHYECKOTO CONPOTHBICHUS PE3HUCTOPA; MOIMHOCTH JJIEKTPUYECKOTO TOKAa; PabOTHI
3.16  2IEeKTPUYECKOTro TOKa.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, BO3HUKAIONIETO B IMPOBOJHUKE (PE3HCTOPHI, JIAMIIOUKA), OT

HaIpsPKCHUA Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTU COMMPOTUBJICHUA OT IJIMHBI TPOBOAHHWKA, IUIOMIAAN




€ro MMonepeyYHoOro CCYCHUA U yACJIbHOI'O COIIPOTUBJICHUA.
HpOBepKa nmpasujia g SJICKTPUYCCKOTO HANPSKCHUA TMPU  IMOCJICAOBATCILBHOM COCIHMHCHUUN
IIPOBOAHMKOB, IIpaBUjIa I CHIIBI OJCKTPHYECKOIO TOKa IIpd HapalJIeIbHOM COCIWMHCHHUU

IIPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Dusuueckue s61eHUS 8 npupO()e: QJICKTPHUYCCKUC SBJICHUSA B aTMOC(l)epe, SJICKTPHUYCCTBO JKHBBIX

3.17 opraHM3MOB, MarHUTHOE TI0JIe 3eMJIH, APel( MOIOCOB, POJIb MATHUTHOTO MOJIS ISl )KU3HHU Ha 3emIe,
MOJISIPHOE CUSTHHE
Texnuueckue ycmpouicmea: 3NEKTPOCKOI, aMIIEPMETpP, BOJIBTMETP, PEOCTAT, CYETUUK HIICKTPUUECKON
318 SHEPTUH, OJIEKTPOOCBETUTENbHbIE TNPHOOPHI, HArpeBaTelbHBIE AJIEKTPONPHOOPH  (IIPHUMEpHI),
' AJIEKTPUUYECKUE TPEIOXPAHUTEIH, SJICKTPOMArHHUT, JIEKTPOBUTATENb ITOCTOSIHHOTO TOKA, TEHEPAaTOp
MOCTOSTHHOTO TOKa
3.19 DnexrpomarauTHbIe BONHEL [1IKana 3mekTpoMarHuTHBIX BOJTH
3.20 JlyueBas mozeinb cBeta. [IpsMoMHEHHOE pacIpOCTPpaHEHUE CBETA
3.21 3axon orpaxkenus cBera. [Timockoe 3epkaio
3.22  TlpenomieHue cBeTa. 3aKOH MPETOMIICHHS CBETa
3.23 lucmepcus cBeTa
3.24  Jlunza. Xon syueit B mun3e. POKYCHOE paccTostHHUE JIMH3BI. OnTrueckas cuia auH3sl: D = 1/F
3.25 T'nmas kak ontuyeckas cucreMa. OnTudeckue npudopsl
IIpaxmuueckue pabomul
N3mepenue ontuueckoil cuibl coOuparoiei JTMH3bL; (OKYCHOTO PacCTOSHUSL COOMparoiel JTUH3bI (10
CBOWCTBY PaBEHCTBAa pa3MepOB IMpeaMeTa M H300pakeHUs, KOrja MpeIMeT pacloyio’KeH B JABOHHOM
3.26  ¢doxkyce), mokazaTesns MPETOMICHHUS CTEKJIA.
HccnenoBanue cBOHCTBa M300pa)KeHUs, OTYYEHHOTO C IMOMOIUIbIO COOMpArOIIel JIUH3bI; U3MEHEHHS
(OKYCHOTO pacCTOSHUS JBYX CJIOKECHHBIX JIMH3; 3aBUCHMOCTH YTJIa MPEIOMIICHHSI CBETOBOTO Jy4a OT
yIJla maJieHus Ha TPaHULE «BO3AYX — CTEKIO»
327 Qusuueckue asnenus 6 npupooe: 3arMmenust ConHua u JIyHbI, 1[BeTa TeJl, ONTHYECKHE SIBJICHUS B
' arMocdepe (uBeT HeOa, pedpakius, pagyra, MUPaXK)
3.28 | Texnuueckue ycmpoticmea. O9KH, IEPUCKOIL, POTOAITIAPAT, ONITUIECKHE CBETOBOIBI
4  KBAHTOBBIE SBJIEHUA
4.1 | PapmoakTtuBHOCTbH. Anb(a-, OeTa-, raMMa-u3nydenus. Peakuun ansga-u 6era-pacnana
4.2 | Omnbitel Pesepdopraa mo paccesnuto anbga-uactuil. [lnanerapHas Mmoaens atoma
4.3 | CocraB atromHOro siipa. M3oTomnsl
4.4 | Tlepuon monypacnaaa aTOMHBIX siiep
4.5 SnepHble peakiyuu. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOTO UUCEI
4.6 | Qusuueckue se6reHUs 6 npupooe: E€CTECTBEHHBIM PAJAMOAKTHUBHBIN (OH, KOCMHYECKHE JIYYH,




PaAMOaKTUBHOE H3JIyY€HHE TMPUPOJHBIX MHUHEPAJOB, ACMCTBHE pPATUOAKTUBHBIX H3JIYYCHUNH Ha
OpraHu3M 4YeJ0oBeKa

4.7

Texnuueckue ycmpoticmea: CHEKTPOCKON, UHIMBUIYalIbHBIA JO3UMETp, Kamepa BuiibcoHa, snepHas
SHEpPreTHKa
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