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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJIOKCHHH M TpeOOBaHWU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yuedHoro npeamera « Ouznka.

Copepxkanrue mporpaMMmbl 1Mo (u3MKe HaAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO H3YYCHHS
¢u3NKu Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpeaMera B peanuzaiuu TtpedoBanniit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM ¥ METaNPEAMETHBIM pe3yabTaTaM O0yUCHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus.

[Tporpamma mo u3uke ycTaHaBIMBAET paclpeeieHrne yaeOHOTo MaTepuraia
1o rojgam o0ydeHus (Mo Kjaccam), MpeajiaraeT MPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3YYCHHUS TE€M, OCHOBAHHYIO Ha JIOTUKE PAa3BHUTHS TMPEAMETHOTO COIEpKAHUSI U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yUJaroIIuXCsl.

[Iporpamma 1o ¢Qusuke pa3zpaboTaHa ¢ LENbIO OKa3aHUS METOIUYCCKON
TIOMOIIY YYUTEIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4eOHOMY TPEIMETY.

®du3zrKa sSBIAETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
NIPEIMETOB, TOCKOJIBKY (u3ndecKkne 3aKOHBI JIEKAT B OCHOBE TIPOIECCOB M
SBJICHUW, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHUEH H (HU3UICCKOU
reorpaduedi, BHOCHT BKJIaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
IpenocTaBiIsieT Haubojee sICHbIE O0O0pas3lbl MPUMEHEHHUS HAaydHOTO METoja
MO3HAHUS, TO €CTh CI10CO0a MOyYeHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 TIaBHBIX 3a/1ad (PU3WYECKOTO OOpa30BaHUSI B CTPYKTypE OOIIETro
o0pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne ¢Qusukum Ha 0a30BOM ypOBHE TMPEAIONAracT OBJIAJCHHE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSCHATDH SIBJICHUS;

e OIICHUBATH W MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;

e HHTEPIPETHPOBATH  JIAaHHBIE W HCIOJB30BaTh  HAYYHBIE
JTIOKA3aTeIbCTBA VIS TIOJTYYCHUS BBIBOJIOB.

Ilemn w3yueHus GU3NKKA Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHHUS
onpeznenensl B KoHmenmuu mnpenonaBaHusi ydeOHoro mpenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHusamusx Poccuiickoit ®denmeparuu, peamu3yOMIAX



OCHOBHbIE  00IIE00pa30BaTE/IbHbBIE IMPOrPAMMBI,  YTBEPKIAEHHOW  pElIeHUEM

Komnernn MunuctepcTBa npocsenienus: Poccuiickoit @eneparuu (IpoToKoa ot 3
nexadps 2019 r. Ne [1K4BH).
Heaun uzyyeHust GU3NKU:

npuoOpeTeHre HHTepeca W CTPEeMIICHUS OO0ydaromuxcs K HaydHOMY
U3YYCHUIO TPUPOABI, PA3BUTHE WX HMHTEIICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HaHHUA M (HOpMUpPOBaAHHE
MCCIIEZIOBATEIBCKOTO OTHOIIECHUS K OKPY>KAIOIINUM SIBIICHUSIM;
dopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3ysibTara H3ydeHHs
OCHOB CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMupoBaHrEe NPEACTaBICHUNA O poid (U3UKHU ISl Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJOT Ui,

pa3BUTHE  TPEACTaBICHHMH O  BO3MOXHBIX  cdepax  Oynymien
npodecCOHaIbHON AEATENbHOCTH, CBA3aHHOU ¢ (DM3UKOM, MOATOTOBKA K
JanbHeNIIeMy 0o0y4eHHUIO B ’TOM HalpaBlICHUH.

JlocTkeHne 3THX IIeNed MporpaMmbl M0 (PU3MKEe HA ypOBHE OCHOBHOIO
o011ero o0OpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIONTUX 3a]a4.

npuoOpeTeHre 3HAHWK O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHWYECKUX, TEIJIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETeHHEe YMEHUN ONMUCHIBATH U OOBSCHATH (DM3UUECKHUE SBICHHS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS TMPOCTEUIUX pAcUYETHBIX 3a1ad  C
UCTIOJIb30BaHUEM buzngecKux MO/IEIICH, TBOPYECKUX U
MIPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOI01aTh MPUPOHBIC SBJICHUS U BBITIOIHATH OMBITHI,
nabopaTtopHbie  pabOTBl M JKCIEPUMEHTAIbHBIE HCCIEIOBaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHUOOPOB;

OCBOeHHE MPUEMOB paboOThl ¢ MHPOpMAIUEl PU3NIECKOTO CONEPIKAHMS,
BKJTFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSX (DU3HUKHU, aHATH3 U
KPUTHYECKOE OIICHUBAaHUE MH(OPMAIIHH;

3HAKOMCTBO €O cpepamu npodeccuoHaIbHON AEeSTENbHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKCHUSAX (PU3UICCKON HAYKH.

Ha usydenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus orBoauTcs 238 dacoB: B 7 ki1acce — 68 yacoB (2 yaca B He/IeN0), B 8
KJ1acce — 68 JacoB (2 Jaca B Hezeno), B 9 kinacce — 102 gaca (3 gaca B HE/ICIIO).



[Ipennaraemeiii B mporpamme 1o Qpu3Mke nepeyeHb J1adopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIBbHBIX OCOOEHHOCTEN
oOy4Jarommxcs, CNUCKa SKCIEPUMEHTAJIbHBIX 33JaHHM, MpeIaraéMbiX B paMKax
OCHOBHOTI'0 TOCYJapCTBEHHOT'0O 9K3aMeHa M0 (U3HKE.



COIEPKAHUE OBYUEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usnka — Hayka o mnpupone. fABneHus npupoibl. PUNYECKUE SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAHWA: HAOJIOJEHWE, TOCTAaHOBKA HAyYHOTO
BONPOCA, BBIIBMJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBICHEHHE
HaOmogaeMoro apienus. Onucanue GU3NUecKuX SBJICHUN C TOMOILBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npubOOpPHl U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
U(GPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUodopa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pa3sMepoB MAJIbIX TE.
5. W3mepenue temieparypsl INpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpPA H
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
[IapyKa, MyIEHHOIO0 FOPU30HTAIBHO, TeM OOJibllIe, YeM OOJIbIlIEe BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
temmnepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoaencTBue yacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAIKWBAHHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJTMYECKUX) Tel. B3auMocBsA3b Mexay CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbpIX COCTOSHUSX M MX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue — siBneHud,  OOBSACHAIOIIMXCA  NPUTSIKEHUEM  WJIU
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JuUaMeTpa aroMa METOAOM psioB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Pazneu 3. /IBuKeHHe U B3aUMOIeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPAaBHOMEPHOM ABMXKEHHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BMKEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BEIECTBA.
Cwita Kak xapakTepucThKa B3auMoAeucTBUs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuiibl ¢ TOMOLIBIO AUHAMOMETpA. fIBIIEHHE TATOTEHUS U Cuia
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HAPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHomelcTByromas cui. Cuna TpeHMs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYeCKOro JBUKECHHUS Tela.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie pabomol u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIApUKA B KUIAKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hanenue. CriocoObl YMEHbIIICHUS U YBEIMUYEHUS JAaBieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JAaBJEHUS KUJIKOCTH OT TiIyOuWHBIL. ['mapocTtaruueckuid
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOTo
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOrO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeNO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIIBI OT 00BEMa MOTPY>KEHHON YacTu
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CHUJIBI BECY BHITECHEHHOM YKUJIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: IUIAaBAHWE WU MOTPYKEHHE TEl B 3aBUCUMOCTH

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKMBAIONICH  CHJIbI, JEHCTBYIOIIEM Ha  Telo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
JNEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMA NOrpyKEHHOW B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKHM U
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

[IpocTeic MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IlpaBmiio

paBHOBecus pbluara. [IlpumMeHeHue TmpaBWiIa pPaBHOBECUS phluara K OJIOKY.



«3omoroe mpaBwio» MexaHuku. KIIJ[ mpocteix Mexanu3moB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHermyeckas W IIOTEHUMAIbHAs JDHEPIHs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B APYTroi. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JABMKEHUU Tella

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciioBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU CTPOCHUS
BellleCTBA. Macca W pa3Mepbl aTOMOB M MOJIEKyJ. OmNbIThl, MOATBEPKIAIOIINAEC
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmmueckue u amopdusie Tema. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOXKEHUNW MOJIEKYJIAPHO-KUHETUUECKOU TEOPUHU.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TeIionepeaadya u COBEpLICHUE paboTHI. Buasr TEIUIoNEepeaaym:
TEIUIONPOBOIHOCTh, KOHBEKIIUs, U3JIyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konxaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TernoBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.



e wN

L K N o

10.
11.
12.
13.

Habmonenune nuddysumn.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
HabmroeHne TemioBoro pacumpeHus Tei.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIU Caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanrie sBIEHUS TEMIOOOMEHAa MPU CMEIIMBAHUM XOJIOJHOW U
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEIUIOTHI MIABICHUS JIbJA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3ammopernctBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHDKCHHBIX TEJT OT BEITUYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEIIAMH).

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEPHO3ULIUU IIEKTPUUECKUX TTOJICH (Ha KaYeCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBIA JIEKTPUUECKUAN 3apsijl.
Crpoenne aroma. IIpOBOOHMKM W JOUAJNEKTPUKU. 3aKOH  COXpaHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
nis ydactka uend. [locimenoBarenbHOE Y MAPAJUIENBHOE  COEIMHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOrO ToKa. 3akoH Jxoyms—Jlenna.
DJIEKTPUUECKUE LIETTH U MTOTPEOUTENH IIEKTPpUUECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMopaeilcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHoe 1osie 3eMJId U €ro 3Ha4eHUe IJId )KU3HU Ha 3emiie.
OneiT  Opcrena. MarautHoe 1osne  dJIEKTpUdeckoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MAarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSHHOIO TOKa. Vcronb3oBaHWe 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne snekTpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOsI MOJTyYEHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poa 3JIEKTPUYECKUX 3apsA/IOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTtar u Mara3uH COIpOTUBIICHUMN.

L O N o UV A WwDN R
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. BzaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHlE€ MarHUTHBIX MOJEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HAIPaBJICHUS HWHAYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONEHUIO DJICKTPU3AIMU  TeJl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre AEHCTBUS DJIEKTPUYECKOTO TMOJISI HA TMPOBOJAHUKU H
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUUECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JWHBI, MUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKCHUM MpU TOCIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CWIbl TOKa MPU MHapaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEll.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KATyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HaIpaBJICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHOMeEpHOE npsiMonMHENHOE NBHKEeHUE. CpellHAsl 1 MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckOpeHHOE NpsMOJIMHEHHOE [BHkeHHe. (CBoOOAHOE
najgenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. Ilepuon u dactora oOpaiieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HproTrona. Bropon 3akon Herorona. Tperuit 3akon HeroTtoHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHUS MOKOsI, IPYTHE BUbI TPEHHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
najgeHus. JBuwxenue muaner Bokpyr ComHima. IlepBas kocMuyeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOYKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TeNA ¢ 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tpenus. CBs3b 3HEpruu U padoThl. [loTeHIManbHas SHEprus Teja, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HalnrogeHne MeXaHWYECKOTro ABMIKEHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHME TyT€l W TPACKTOPHUI JABUXKEHHUS OJHOTO W TOTO JKE€ Tela
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW YHEPTUU MPU IBMKEHUU TEJa MO IEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBaHue TpakTa Mg pa3roHa W JajJbHEUILEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WIW JABMKEHUS
HIapyKa no HaKJIOHHOM ITOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHHS MPU PABHOMEPHOM JIBHKEHUU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenue pabOThl CWIbBl YIOPYrOCTH TP  TMOABEME Tpy3a ¢
HCITOJIb30BaHUEM HEMOABMKHOTO U MOJIBMYKHOT'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannuyeckue KoJeOAHUS U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MareMaTu4eCKUil U NPYKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexannueckue BoJiHBL. (CBoiCTBa MeXaHWMYeCKUX BOJH. [IpomonbHble U
MONEpEYHbIC BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pPacnpOCTpPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHA. OtTpaxenue 3Byka. MHbpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTH4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U NIepro/Ia KoJieOaHUi IPYKUHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpHOJIa KOJeOAHUH MOABEIICHHOIO K HUTH
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rpy3a OT JJUHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIepHoIa KojiebaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KoseOaHui
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHuTHble  BoMHBL.  CBOMCTBa
AJEKTPOMArHuTHbIX BOiH. [llkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DJeKTpoMariuTHas npuponaa cera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBbI0 MOOHMIBHOTO

TenedoHa.
Pa3znea 11. CBeToBbIe SIBJICHHUS.
JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE

pacnpocTtpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue cBera. [lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lICMnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Tejeckomna. [J1a3 Kak onTuYeckas cHucTeMa. bIum30opyKkocTh U
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel HpioTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[Tonyuenue n300pa>keHM B IJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOLIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBETOBOIO Jyda OT yria
NaJCHUS.

2. M3yuenue xapakTepuCTUK H300paKE€HUs MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTHU yTJia MPEIOMIIEHUSI CBETOBOIO Jiy4a OT yTjia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.
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4. TlomydyeHue U300pa’keHUM C TTIOMOIIBIO COOMpAIOIIEH JIUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIIBI coOUparoien
JIVH3BI.

6. OMBITHI O PA3JT0KEHUIO OEIOro CBETa B CHEKTP.

7. ONbITHI MO BOCHOPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJAEHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

OmneiTel Pe3zeppopna v mimanerapHas mozgenb atoma. Mogens atoma bopa.
HcnyckaHue u nornouieHne cBeta aroMoM. KBaHThI. JIuHelHyaThIe CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a, Oera- u ramma-usnydeHus. CTpoeHue aToMHOIro
aapa. Hykionnas wmopens aromHoro sapa. HM3zoromsl.  PagnoakTrBHBIE
npespaunienus. [lepuon momypacmnaaa aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBSI3M aTOMHBIX saep. CBsA3p Macchl W 3HEpruu. Peaknuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

Anepnas ocHepreruka. JleWCcTBUS pPAJUOAKTUBHBIX HU3JIYYEHUH HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. ChekTp Bomopoa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnemoBanue TpEKOB: M3MEPEHHE HDHEPIMM YaCTHULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO-0000AOMNKA MOAYJIb MIPEIHA3HAYEH I CUCTEMATHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MTPU U3YUYEHUU BCETO Kypca (PU3MKH, a TAKXKEe JJIs MOJTOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy MO (u3uke g 00ydJaroIuxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYMBAETCS JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUM TPUPOJLI M TEXHUKU, OBJAJEHUE YMEHHSIMHU OOBSICHATH (pu3nueckue
SBJICHUSI, TPUMEHSS T[OJYyYEHHbIE 3HAHMS, pEIIaTh 3a74a4d, B TOM YHCIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJNYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYYHO OOBSCHATH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCIIOJIb30BaTh HAYYHbIE METOJIbl UCCIIEA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAyYHBIE OCHOBBI HamOOJIee BaXXHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHS BCEX U3BECTHBIX BHUIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTIKEHUE JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
buznuecKol HayKu;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamIaHCKOro0 ¥ 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B O0CYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHXKEHHIM
bu3HKY;

- OCO3HAHWE BAXHOCTH MOPAJIbHO-3TUYECKUX NPUHLMUIOB B JEITEIBHOCTH
Y4EHOTO0;

3) 3cTeTHYeCKOT0 BOCITHTAHUSI:

- BOCTIPHUSATHE ICTETHUYECKHX Ka4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HAHHWE IEHHOCTH (U3MYECKOM HAyKHW KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXKHEWILEW COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE Hay4YHOW J0OO03HATEIBLHOCTH, WHTEpECa K HCCIEA0BATEIIbCKOM
JIEATENBHOCTH;

S5) ¢opmMupoBaHusT  KYJbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
OJ1aromoJryums:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TPaBHI OE30MacHOr0 TIOBEACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM OO0OpPY/OBAHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- c(hOpMHpPOBAHHOCTh HaBbIKa peQUIeKCUHU, MPU3HAHME CBOEro IpaBa Ha
OIITUOKY M TaKOTO K€ MpaBa y IPyroro 4eJI0BeKa,;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTMBHOE y4YacTHE B PEIICHUM NPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alii, Tropoaa, Kpas) TEXHOJIOTUYECKOH W



COLIMAJIbHOM HAIPaBJIEHHOCTH, TPEOYIOIIUX B TOM 4YHUCIEe U (U3HIECKUX
3HaHUM;

e - MHTEPEC K MPAKTUIECKOMY M3YUYEHUIO MPOPECCuil, CBA3aHHBIX C (U3UKO;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUA:

e - OpHUEHTAlUS Ha NPUMEHEHHE (UBMYECKUX 3HAHUU Ui pelieHus 3a7ad B
007acTH OKPYKAIOIIEeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIIEACTBUN JIJI1 OKPYKAIOILIEN CPEBI;

e - OCO3HaHME IJI00AJTBLHOIO XapaKTepa AKOJOTMUECKUX MpOoOJIeM U MyTel ux
pelieHus;

e 8) amanTanum K HU3MEHSIIOUNIMMCS YCJOBHSAIM COLMAJIBLHOM W NPHPOIHOM

cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJICHCTBUHM IIPH BBITOJIHCHUH HWCCIACAOBAHUA U
MPOEKTOB (M3MYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSAM
ApYrux;

e - TIOBBIIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH 4Yepe3 TMPAKTUYECKYIO
JIeATCIbHOCTE;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM uucie HopMyaupoBaTh
U7ieH, TIOHATHUSA, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHUE Ae(DUIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00JlacTU
buzuKy;

e - IUIAHUPOBAHHME CBOETO pA3BUTUS B NPUOOPETEHHWU HOBBIX (PUIUUYECKHUX
3HAHWM;

e - CTPEMJICHHE aHAJM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOIbI, 00IECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OIICHKAa CBOUX JEUCTBUA C Y4YETOM BIUSHHS HAa OKPYKAIOLIYI Cpexdy,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METAIIPEIJMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHMsI mporpaMmbl M0 (GU3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaromierocsi Oyayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  yYHHWBEpCaJIbHbIC  Yy4YeOHBIC  JICUCTBUS,  PETYJIATHBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEWCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1elicTBUSA

ba3oBble JjornuecKkue 1eCTBUSA:
e BBISBIATH M XapPaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB
(stBNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCU(UKAIIMU, OCHOBAHUS IS
000O0IIIEHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBaEMBbIX (pakTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSM;
BBISIBIISATh TIPUYMHHO-CIICJICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UICCKUX
SIBJICHUM U TPOIIECCOB, JIENAaTh BHIBOJbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3AX
(U3UYECKHUX BEJIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHoco0 pemieHus y4eOHOM (u3nyeckon
3a/lauyu (CpaBHEHHME HECKOJIbKMX BAapUAHTOB peEIIeHUs, BHIOOp Hambosee
HOJIXOSIIEr0 ¢ Y4ETOM CaMOCTOSITEIHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBbIe ucciienoBarebCKe 1eCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY OIIBIT, HECIOKHBIN
bu3nUecKuil DKCMEPUMEHT, HEOONbIIOe WCCIeNOBaHUE (PU3UIECKOTO
SIBJICHUS;

OLICHUBaTh HAa TMPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OpMaILHIO,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOIO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3HUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATH MPEANOI0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nagopmanueii:

NPUMEHATh Pa3IMYHBIC METOJbI, HHCTPYMEHTHI M 3alpOChI MPHU TIOUCKE U
orOope WH(pOpPMAIUM WM JTaHHBIX C y4ETOM MPEMIOKEHHOU Y4eOHOU
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh M MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM IIPE/ICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIIaeMbie 3aqadll  HECIOKXHBIMU
cXeMaMHu, TharpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAITUSIMHU.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XO7e OOCYXAeHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB JTaOOpPaTOPHBIX
paboT ¥ IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMO TEMBI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBbIC HAa pEIICHHWE 3a/Jaddl M IOJAJCp KaHHe
0J1ar0’KeIaTeIbHOCTH OOIIEHUS

COTIOCTABIISATh CBOU CYXACHUS C CYXICHHSIMHU JPYIHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3ININe M CXOJICTBO MO3UIINIA;



BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO TPEJCTABIATh PE3YNbTAThI BHIIOTHEHHOTO (PU3MUECKOIO OIBITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HCIOJB30BaTh  IMpPEUMyIlecTBA  KOMaHAHOM U
WHAUBUAYAbHOM pabOThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOU
POOJIEMBI;

NPUHUMATh LIEJIM COBMECTHOW AESTENIBHOCTH, OPraHU30BBIBATh JEHUCTBHS
no e€ JOCTIKEHHMIO: pAacHpelensTh pPOiH, OO0CYKIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;
BBITNOJHSTH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPpaBJIEHUIO M KOOPIWHHUPYS CBOM JIEWCTBHS C JPYTUMHU
YJIeHaMHU KOMAaH/Ibl;

OLIEHMBATh KadyeCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPUSIM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIABIIATH HpO6J’IeMH B JKXU3BHCHHBIX H Y‘—IG6HBIX cuTyalnusix, Tpe6y}01unx
JUIsL perieHus: GU3NYeCKUX 3HAHUM;

OPHUCHTHUPOBATHCA B Pa3INYIHbIX moaxodax IMPUHATHUA pGHIeHI/Iﬁ
(MHAMBUyaIbHOE, TPUHATHE PEIICHUS B TPyIIe, NPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATCIIbHO COCTABJIATH aJITOPHUTM PCIHICHUA (1)H3H‘I€CKOI71 3a1a4u UJiIn
IJ1IaHa HUCCICAOBAHHUA C y‘IéTOM HMCIOIIMUXCA PCCYPCOB U COOCTBEHHBIX
BO3MOXHOCTEMN, apryMEHTUPOBATH IPEJIaraéMble BApUaHThI PELLICHUN;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aICKBATHYIO OLICHKY CUTYallMH U Mpejiarath miaH €€ U3MEHEHUS;
OOBSACHATh TPUYMHBI  JOCTMOKCHUS  (HEHOCTHDKEHHUS)  PE3yJIbTaTOB
NEATeNIbHOCTHU, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JCATEIHHOCTH (B TOM YHUCJE B XOJ BBITIOJHECHUS
(GU3UYECKOTO HCCIECIOBaHMS WM IIPOCKTa) HAa OCHOBE HOBBIX
O00CTOSITENICTB, M3MCHHBIIUXCS CHUTYyallii, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIVX TPYAHOCTEW;

OLICHWBATh COOTBETCTBUE PE3YyJIbTaTa LICJIM U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JPYroro uyejoBeKa B XOJE CIopa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTrOro;
MPU3HABATH CBOE MPABO HA OMMOKY MPHU perieHNN (HU3NISCKUX 3a/1a4 WU
B YTBEPKACHHUSIX HA HAYYHBIEC TEMbI U TAKOE K€ TIPaBO JPYToro.



IHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 7 kjacce rmpeIMeTHbIE pe3yabTaThl Ha 0a30BOM yPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOb30BaTh  TMOHATUA: (PU3MYECKHME M  XUMHYECKUE  SBJICHUSA,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYeCKOoe [BIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENWHOE), TPACKTOpHUs, PaBHOJCUCTBYIOIIAS
cuia, nedopManus (ympyras, MJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIUIOBOE JBUKEHHWE YACTUI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEpPaBHOMEPHOE  JBW)XXEHHE, HWHEpIus,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OChIO
BpallleHUs, Tepenada [aBjieHUsT TBEPABIMU TellaMH, XUIAKOCTAMH U
razamy, arMochepHoe JaBJieHWE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKON AHEpPruu) MO OMNHCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIONINX JTAHHOE (PU3UUECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUN B
OKpY’)KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MPUMEPHI JBWKEHHSI C PA3IMYHBIMH CKOPOCTSIMU B >KMBOW W HEXHBOM
NpUpoJie, ACUCTBUE CWIbl TPEHUST B MPUPOJE U TEXHUKE, BIIMSIHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpPraHU3M, IJIaBaHHWE PHIO, pblyaru B
TeJe YeloBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (HU3HUUECKUX SIBICHUM;
OIMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
dbuzuyeckre BeNUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJla YIPYTOCTH, CUJIA TSXKECTH, BEC
Tejla, Cujaa TpEeHus, JAaBlieHWEe (TBEPAOro Tena, >KUAKOCTH, Tasa),
BBITAJIKUBAIOIIAS CUJIa, MEXaHWueckas paboTa, MOUIHOCTh, IUJIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TOJIE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHAsl JHEPrus), MpPU OMHMCAHUH TPABUIBHO
TpakTOBaTh  (U3MYECKHH  CMBICI  HUCHOJB3YEMbIX  BEIWYWH, UX
00O3Ha4YeHUsI W EIUHUIBI (U3NUECKUX BEITUYWH, HAXOIWUTHh (POPMYIIHI,
CBSI3bIBAIONINE JJAHHYIO (DU3WUYECKYIO BEIMYMHY C JIPYTUMH BEJIMUYUHAMH,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS W TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHHUs CUl (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBWIO paBHOBecHs pbryara (OJoka),



«30JIOTO€ TPABWIJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPruu, MpU ITOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKoHa W
3alUCHIBATh €r0 MAaTEMATHUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SABIICHHUSI, IPOLECCHI U CBOKMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPO Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3UUECKHX
ABJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THele 3anayd B 1—2 JEHCTBUSA, MCMONb3YS 3aKOHBI U
dbopmMyIbl, CBsA3BIBaIONINE (PU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHalW3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DU3NUECKUE
BEJIMYMHBI B (POPMYJIBI M MPOBOAUTH PACU€Thl, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUIeHUs 3a/a4, OLIEHUBATh PEATMCTUYHOCTh
MOJTY4eHHOU (PU3UYECKOM BEIMYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPBIE MOXKHO PEMHUTh HOpPH MNOMOLIU
(U3HYECKUX METOA0B, B OIMCAHUU UCCIIEI0BAaHUS BBIIEIATH POBEPSIEMOE
npeanonoxenue  (TUoTesy),  pazidyaTh W MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 11O €T0 PE3yJIbTaTaM;

MPOBOAUTH OMBITHI 1O HAOMIOJECHUIO (UBUYECKUX SIBICHUU WU
buznueckKux CBOICTB TeN: dbopmynupoBaTh IpOBEpsSEMbIC
IPEINON0KEHUs, COOUPATh YCTAHOBKY U3 IMPEIOAKEHHOI0 000pyA0BaHMUS,
3aMUCHIBATh X0/ OMbITa U ((OPMYJIHPOBATH BHIBOHI,

BBINIOJIHATD MpSMble W3MEPEHMsI PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
o0béMa, CWJIBl M TEMIEpaTypbl C MCIHOJIb30BAHMEM aHAJIOTOBBIX U
U(pOBBIX TPUOOPOB, 3aAMUCHIBATH TIOKa3aHUS TPUOOPOB C YUYETOM
3aJJaHHOW aOCONIOTHON MOTPEITHOCTH U3MEPEHHIA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOU BETUYUHBI OT
JIPYrol C HCMONb30BAHUEM TMPSMBIX HW3MEpPEHUN (3aBUCHUMOCTU IIYTH
PaBHOMEPHO JIBMDXKYLIErOCs Tejla OT BPEMEHW [BHWKEHUS Tela, CHIIbI
TPEHUS CKOJIbXEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAJAN CONPUKOCHOBEHHUSI TEJI, CUIIBI
YOPYrOCTA OT Y/UIMHEHHS MPY>KUHBI, BBHITAJIKUBAIOIICH CUJIIBI OT 00BbEMa
NOrpy>KEHHOM YaCTH TejJa U OT IUIOTHOCTH KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TENO, YCIOBUN
TUTaBaHUsl TEJ, YCIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4eOHOrO0 HCCIIEIOBAaHUSA, COOMpAaTh YCTaHOBKY W
BBITIOJTHATh W3MEPEHHUs, CIeNys NPEII0KCHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUMX BEIUYMH B BUJE



NPEJIOKEHHBIX TAa0MUI W rpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTam
UCCIIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE H3MEPEHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEUIECTBA KUAKOCTH M TBEPAOrO Tela, CHJIa TPEHUS CKOJIbXEHMUS,
JaBJIEHUE  BO3/yXa, BbITAJIKMBAIOIIAs  Cuja, JEHCTBYIOLAs  Ha
HOrpyXEHHOE B KHUJIKOCTh Te€J0, KO3((UUMEHT IMOJIE3HOro JEHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MPEIOKEHHON HWHCTPYKUUU: TIpU
BBINIOJIHEHUN HW3MEPEHHI COOMpAaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY M
BBIUMCIISITh 3HAYCHNE NICKOMOW BEJTUYHHBI;

COOMIOZIaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI ACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JUHAMOMETpP, COOOIIAOIIMECS COCYIbl, OapomeTp,
phluar, MOJBMKHBIN M HETTOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepu30BaTh MPUHIMMBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX OmnucaHud (B TOM YHUCJE:
NOJIIIUITHAKY, YCTPOMCTBO BOJOMNPOBOJA, THAPABIMYECKHA Tpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SBJICHUN M HEOOXOAUMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJIUTHL  NpuUMepbl  (HAXoauTh  WMHOOpPMAIMI0O O  MpUMEpax)
NPAaKTUYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEIHEBHOU
XKU3HU JUJIs oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHSI 3J0POBbS M COOJIOACHUS
HOPM 3KOJOTHYECKOT0 MOBEACHUS B OKPY>KaIOILIEH Ccpejie;

OCYILIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE HUMEIOIINXCS
3HaHUH © TYTEM CpaBHEHUS Ppa3IWYHBIX HWCTOYHUKOB BBIJCIATH
uH(pOpMaINIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEI0CTOBEPHOM;

MCIOJIb30BaTh MPHU BBITOJHEHUH YyYEOHBIX 3aJaHH HAyYHO-TOMYJISIPHYIO
IUTEpaTypy  (PU3NYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypchl cetu MuTepHeT, BianeTs npuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAIMKU (HU3UUECKOTO COACPKAHUS, B TOM
yuciae MyOJIMYHO JeNaTh KpaTKHe COOOLIEHHs O pe3yjbTaTaX MpPOEKTOB
WIH Y4eOHBIX HCCIENOBAaHUM, NPU H3TOM TPAMOTHO HCIOJIB30BAThH



M3YYECHHBI TOHATUMHBIA anmapat Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUICHUE IIPE3CHTALUEH;

IpPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIENOBAaHUM pacnpenensirb
00s13aHHOCTH B TpyHIE€ B COOTBETCTBMM C IOCTABICHHBIMU 3aJa4aMH,
CIEINTh 3a BBINOJIHEHWEM IUJJaHA JCHUCTBHUM, aJEKBaTHO OLICHHUBAaTh
COOCTBEHHbI  BKJIAJ B  JCSATENBHOCTb  TPYMNIbI,  BBICTpAaUBaTh
KOMMYHHMKAaTHUBHOE B3aUMOJECHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K xon1y oOyuenus B 8 kiiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKUI 3apsl, IIEKTPUUYECKOE 0N, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KaWUISPHBIEC SBICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTaUIM3anus (OTBEpJEBAHUE), KUIICHUE,
Teronepeaaya (TerIoNpPOBOAHOCTS, KOHBEKIIHS, U3IIy4eHuE),
AJIEKTPHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOIO TOJS1 HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIUS)
M0 ONUCAHMID MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX  SBICHUW B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIpHBbIE SIBIICHHS B MPHUPOJE,
KpUCTAJIbI B mpuponae, uznydeHue CoJiHIIA, 3amMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUYECKHE
SBJICHUA B aTMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpedd Moa0COB, POJIb MATHUTHOTO TOJS MJis KU3HU Ha
3emuie, MONSIPHOE CUSHUE, IPU ITOM MEPEBOJIUTH NMPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUIUUECKUX
SIBIICHUM;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUSI, UCTIOIb3Ys
busnueckue BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YJHEPTHUsi, KOJIUYECTBO
TEIJIOThI, yJEJIbHasl TEIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTa
TUTABJICHHS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yaedbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM



MAaIllMHbI, OTHOCUTEJIbHAs BIIAXKHOCTb BO31yXa, JJIEKTPUUYECKUN 3apsm,
CWJIa TOKa, JJIEKTPUYECKOE HAIIPSIKEHUE, COINPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBJIEHHME  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBAThH
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepu30BaTh CBOWCTBA TN, (PU3MUECKUE SIBICHHS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO-KHHETHUYECKOM TEOPUHU
CTPOEHUS BEIECTBA, MPUHLMUII CYNEPHO3UIUN NOJEeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHa M 3aIllUChIBATh €r0 MaTEMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATHh (PU3NYECKHE MPOLECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 Jorndeckux
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3HUECKUX SIBICHUM,
(u3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemarb pacy€THble 3ajadyd B 2—3 JEHCTBHs, HCIOJIB3YysS 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (DU3MUECKUE BEIWYMHBI: HAa OCHOBE aHajIu3a
YCIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl  pelleHus 3a7aud, BbIOMpaThb 3aKOHBI W  (HOPMYIIBI,
HeoOXOoAuMblEe il €€ pelleHus, NPOBOAUTh PACUETHI U CPABHUBATH
NOJy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPBIE MOXKHO PEMHUTh NOpH MNOMOLIU
(bu3MUEeCKMX METOAOB, MCIOJb3Ysl OMMCAHME MCCIEAOBaHUS, BBIIACIATH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLECHUBATh IMPAaBWIBHOCTh IOpsJKa
IIPOBEICHUS UCCIEA0BaHUSs, 1€aTh BBIBOJBL;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
(¢u3nYecKuX CBOMCTB TelN (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IPOLECCa OCThIBAHUS U
HarpeBaHusl TMpPU H3IYYEHHH OT I[BETa H3JIydarolled (morjomaroniein)
MOBEPXHOCTH, CKOPOCTh MCHApEHHs] BOJbBI OT TEMIEPATYPhl KUIKOCTU U
wion@aau €€ IOBEPXHOCTH, JJIEKTpHU3alus Tel U B3aUMOJEHUCTBHUE
NEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BHU3yaJu3allksl MarHUTHBIX TIOJE€H IIOCTOSHHBIX MAarHuTOB, JIEHCTBHS
MAarHuTHOI'O TMOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJEKTPOMArHUTA,



CBOMCTBA DJIGKTPOABUTATENSl IOCTOSHHOTO TOKa): (OpMYIUpOBaTh
MpOBEpsEMbIE MPEANON0KEHHS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJI OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSIMbIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKA, HAINpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX TMPHUOOPOB M JATYMKOB (DM3MUECKUX BEIUYWH, CPABHUBATH
pe3yJIbTaThl U3MEPEHM C YUETOM 3aJJaHHOM aOCOIFOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEIIMUUHBI OT
JIpYyrol C  HUCIHOJb30BaHUEM TMPSMBIX U3MEPEHUH  (3aBUCUMOCTh
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeJIbHOTO COMPOTUBJICHHUS BEILIECTBA MPOBOJHUKA, CUIIBI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HANpsSOKEHUsT Ha TMPOBOJHUKE,
UCCJIEIOBAHUE TIOCHEAOBATEIbHOTO M  MapaJUIeIbHOTO COEAMHEHUMN
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHHUsS, CIeNys NPEII0KCHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBHCHUMOCTM B BHUAE TaONHI U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEI0BAHMS;

MPOBOJUTh KOCBEHHBIE W3MEpEHUsS (PU3NYECKUX BeIUYHH (yAelbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOILIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAUCHHUE BEJIMYNHBI,

coOMI0aTh MpaBUjia TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ 1abopaTopHbIM
000py/10BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX oONucaHus (B TOM YHCIIE:
CHUCTeMa OTOIUIEHHUS TOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJITMETP, CUETYUK DJIEKTPUUECKOW DHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPBI, HArpeBaTENbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), AIEKTPUUECKHE
MPEAOXPAHUTENH, SJIEKTPOMATHUT, SJIEKTPOJBUTaTeb MOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHHUS O CBOMCTBAX (PU3NYECKUX SIBICHUI U HEOOXOIUMBIE
bu3nueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOWCTBA M U3MEPUTEIbHbIC
npuOOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JABUraTelIb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABJISATH CXEMbI JJIEKTPUUECKHUX
LENel ¢ MOCAeq0BaTEIbHBIM U MapajulelIbHbIM COEAUHEHHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYCHHS DJIEMEHTOB JJICKTPUUECKUX TETICH;



NPUBOJIUTHL  MpPUMEPhl  (HAXOAWUTh  HWHPOPMAIMIO O  IMpPUMEpPaXx)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUH B TIOBCEIHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBBSI W COOJFOJACHUS
HOPM JKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIIEH Cpesie;

OCYIIECTBJISITh TMOMCK HHPOpMANUKA (PU3UYECKOTO COJEpKaHHUS B
NHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHUM H NOYTEM CpPaBHECHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HMH(POPMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECUYUBOM WIIH MOYKET OBITh HEOCTOBEPHOM;
MCIOJIb30BaTh MPHU BBITIOJIHEHUH yYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3NYECKOro  COJEp)KaHUs, CHPAaBOYHBIE MaTEpHAIbI,
pecypcel cetn MIHTEpHET, BlageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIECHUS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
COMEp)KaHMs, B TOM 4YHCJIE TMYyOIMYHO TIPEACTABISTh PE3yIbTAThI
MPOEKTHOW WJIM HMCCIIENOBATEIbCKON NEATETbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TIOHATUIHBIA ammapar Kypca (Qu3ukwy,
COMPOBOKIIATh BHICTYIUICHHE MTPE3CHTAIINCH;

NPY  BBIMOJHEHUH YYEOHBIX TMPOEKTOB M HCCICAOBAaHUN (HU3UICCKUX
MPOLIECCOB pPACTPENENsATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMIOJTHEHUEM IUTaHA JIEUCTBHUM U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OICHWBATh COOCTBEHHBIH BKJIAa B
JeSTEeNHHOCTD TPYIIHI, BEICTPAUBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3perniaTh KOHGIUKTHI.

K xoniy oOyuenust B 9 kiiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUIN:

UCIIOIb30BaTh TOHSATHS: CUCTEMa OTcuéra, MaTepuajgbHas TO4YKa,
TPAEKTOpPHUsI, OTHOCUTEILHOCTh MEXAHMYECKOTO IBMKEHUS, Jedopmaius
(ympyrasi, mnjacTtayeckasl), TPEHHUE, LEHTPOCTPEMUTEILHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEO,
LHEHTP TsDKECTU TBEPIOro Tella, paBHOBECHE, MEXaHUUECKUE KoueOaHus U
BOJIHBI, 3BYK, HH(PA3BYK M YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHUS U TOTJIONIeHUs, anb(a, 0eTa- U raMma-u3iydeHus,
W30TOIbI, SI/ICPHAS DHEPTETUKA;

pasznuyath SIBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIDKEHHE, CBOOOTHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBIKECHUE, KOJeOaTeIbHOE JIBIXKCHHE (3aTyXalollue H
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPAKECHHE
3ByKa, MNPSIMOJIMHEHMHOE pacClIpOCTpPaHEHUE, OTPAXKEHHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPaJbHBIX I[BETOB, JUCIEpPCHUsl CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHMKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3IIYYEHUsI) 0 OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UYECKUX  SBJICHUH B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHE SBICHHS B TPUPOJIE:
MPWINBKI U OTJIUBBI, ABUAKEHUE MIaHET COJIHEUHON CUCTEMBI, PEAKTHBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMHM, 3XO, LBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJAE, OMOJIIOrMYEcKOe JEHCTBHUE BHIUMOTO,
yIbTPA(UONETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHbIN
PaIMOAKTUBHBIN (HDOH, KOCMUYECKHE Jy4Yd, PAJUOAKTUBHOE U3IIyUCHUE
MPUPOJIHBIX MHUHEPANOB, JEWCTBUE PAAUOAKTUBHBIX U3JIYUYEHUH Ha
OpraHW3M YeJIOBEKAa), MPH 3TOM NEPEBOAUTH IMPAKTHUYECKYIO0 3aJady B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKUX
SIBJICHUIA;

OIMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHE, NEepeMelleHue, MyTh, YIJioBas
CKOpPOCTh, CHUJIa TPEHHUs, CUJa YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUsl, BEC Tela, HUMIYJIbC Tella, HMMIYJIbC CHJIbI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANIbHAS SHEPTUsl CXKaTou
NPY>KUHBI, KUHETUYECKasi DSHEPrus, IIOJIHAs MEXaHUYeCKas DSHEprus,
NEepHoJ] U YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MpPaBUJIBHO TPaKTOBAaTh (DU3UYECKUI CMBICI HCMOIB3YEMbIX BEJIUYUH,
0003HayYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMUYUHY C JAPYTMMH BEIUYMHAMU,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;
XapakTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBJICHUS W TPOLIECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPryH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUI CYNEPHO3ULMA CWJI, NPUHIUII OTHOCUTENbHOCTH ['anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCa, 3aKOHBI OTPa)XCHUS W
MPEOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiJOBOTO U MacCOBOT'O UHCET



IpU SACPHBIX PEAKIUSIX, MPU ITOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alHChIBATh €r0 MAaTEMaTUYECKOE BhIPAKEHUE;

OOBCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX
IaroB ¢ Onopoi Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
bu3nYecKuX 3aKOHOB MWIJIM 3aKOHOMEPHOCTEI;

pemiaTth pacy€THble 3a4adu  (OMHparolIMecss Ha CcuUcTeMy u3  2-3
ypaBHEHU), UCTIONb3YSl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJa4M 3alMChIBATH KpPATKOE
yCIIOBHUE, BBISBISATh HEIOCTAIONIME WIM U30BITOUHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE VISl PELIECHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOrO 3HAuYeHUs (U3HUECKOU
BEJIUNYMHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPBIE MOXKHO PEMHUTh HOpPH MNOMOLIU
(U3HYECKUX METOAOB, HCIONb3Ysl OMHMCAHHE HCCIEHOBaHUS, BBIACIATH
NpOBEpPAEMOE TMPENINONOKEHNE, OLEHUBATh MPABWIBHOCTh TOpPsJIKa
IIPOBEICHHUS  HUCCIIEOBAaHMs, JIE€JIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHHI U OIBITOB;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
bu3nueckux CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbioTOHa, 3aKoHa
COXpaHEHHUsl PHEPIruM, 3aBUCHUMOCTh Nepuoja KoieOaHUN NpyKUHHOTO
MasiTHHKa OT MAaccChl Ipy3a U JKECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYIbl MaJIBIX KOJICOaHUH, MPSIMOINHEMHOE pacIPOCTPAHEHHUE CBETA,
pasiiokeHre Oenoro cCBera B CHEKTP, U3yYEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOWMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€, HAOJIIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOSITEIbHO ~ cOOMpaTh YCTAHOBKY M3  HM30BITOYHOTO Habopa
o0opyaOBaHMs, OINUCHIBAaTH  XOJI ONbITAa W  €ro  pe3yibTaThl,
(OpMyIHpPOBaTh BHIBOABL;

IPOBOJUTH MPU HEOOXOJIUMOCTH CEpPUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpelHee 3HaueHHe U3MepseMOM BeJIWYUHBI ((POKYCHOE paccTosiHuE
coOuparomieit JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MepHUTEIbHOr0 Mprbdopa);

IPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIOJIb30BAaHUEM TMPSIMBIX HU3MEPEHHUM (3aBUCUMOCTH IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIKEHHHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIeOaHUII MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpa)KEHUs CBETa OT yrja MaJeHus U yrja MNpeloMJIEHUs OT yria



najcHMs): IUIAHUPOBAaTh MCCIICJIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCUMOCTH
(bU3UYECKUX BEIUYUH B BUIE TAOMUIl M rpadUKOB, JIeJaTh BBIBOIBI IO
pe3yabTaTaM HCCIEIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHS (U3MUYECKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOPEHHE CBOOOTHOTO TMaJieHUs, XECTKOCTh MPY>KUHBI, KOA(DPHUITMEHT
TPEHUS CKOJBKCHHUS, MEXaHWdeckas padoTa W MOIIHOCTh, 4YacToTa M
nepuoy KoieOaHWK MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTUYECKAasl CHJIa COOMpAIONIe  JIMH3BI, PATUOAKTUBHBIN  (POH):
TUTAHUPOBATh M3MEPEHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJTHATDh U3MEPEHUS, CICAYs MPEMIOKESHHOW WHCTPYKIMH, BBIYUCIIATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOJIYUCHHBIC PE3YNIBTATHI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOI0aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTopHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJICICH:
MaTepHallbHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHas MOJENbh aTroMa, HYKJIOHHAs
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa MX ONMUcaHud (B TOM 4YHUCJE:
CIUJIOMETpP, MaTYMKUA TIOJOKEHUS, DPACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, IIEPUCKOI, (OoToammapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), WCIONB3ys 3HAaHUS O
CBOMCTBaX (PU3MYECKUX SABJIECHUH MW  HEOOXOAuMble  (PU3UUYECKHE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMBl U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX IPOIECCOB
IpU pENICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IIJIOCKOM 3€pKajie U COOMpAroUIeil JINH3E;
OPUBOAUTH  MpUMEphl  (HAXOAWTh  WHGPOPMAIMIO O  TIpHUMEpax)
MPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWH B IOBCETHEBHOU
KU3HU 7151 obecriedeHnst 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHS 370POBbS H COOJFOJACHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYIXKAIOIICH cpere;

OCYIIECTBJISITh TMOUCK HMHPOpMANUKA (PU3UYECKOTO COJEpKaHHUS B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYITUPYS MOMCKOBBINA 3aMpOC, HAXOAUTH



MyTH ONpPEAeNICHUs JTOCTOBEPHOCTU TMOJYYCHHOW HMH(OpMalUu Ha OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIbHBIX NCTOYHUKOB;

WCIIOJIb30BAaTh MPHU BBITIOJIHEHUH yYEOHBIX 33JaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOro  COJAEpKaHMs, CIPAaBOYHBIE MaTepHUabl,
pecypcel cet HTEpHET, BiaJeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus MHYOpPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
Co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIC COOOIEHUS HAa OCHOBE
uHpoOpMaIIMK U3 HECKOJBKMX HCTOYHUKOB (DU3UYECKOTO COAEpKaHUs,
MyOJIMYHO MPENICTABIATh PE3YAbTAThl IPOCKTHON UM UCCIIEA0BATEIHCKON
JNEATENbHOCTH, TIPU O3TOM TIPaMOTHO  HCHOJIb30BATh  M3YyYECHHBIN
MOHATUHHBIN amnmapaT u3ydyaeMoro paszena (U3NKA U COMPOBOXKAATh
BBICTYIUICHUE Tpe3CHTalell ¢ y4€ToM OCOOCHHOCTEH ayJIuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6mmoreka [JOK
11 Crpoeuue u cBOHCTBa BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Termosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHET COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCOAHMA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 2 bubmuorexa LIOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fALadat
Htoro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHHsI
Bbu6mmoreka [JOK
51 Hcnyckanue u MoryiomneHne CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>2 CTpoetiHe aToMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
5.3 JEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 5 bu6nuorexa [LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HNOYPOYHOE IINIAHUPOBAHHUE
7 KIIACC

KoJsnyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpasoBaTe/ibHbIE

padoTsI padoThbI pecypen

®dusuka — HayKa O PUPOJE.
SIBnenus npupoasl. dusnyeckue 1
ABJICHUS

MexaHnndecKue, TeIIOBbIE,
ANEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusznueckue BeITUUUHBI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenne
TeMIepaTyphl IPH MOMOIIN
KUJKOCTHOTO TEPMOMETpA U TaTUUKA
TeMreparypsl"”

Kax ¢usuka u gpyrue ecTeCTBEHHbIE
HayKHU U3Y4aroT IPUPOY.

EcrecTBeHHOHAY4YHBIN METO 1
no3HaHus. Onucanue GU3NIECKuX

bu6nuorexa LIOK
https://m.edsoo.ru/ff09f72a

SIBJIEHUU C IIOMOIILIO MOJIeIer

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: 1aJIBHOCTH nojéra 1Iapuka,
MYIIEHHOTO TOPU30HTAIILHO, TEM
Ooutbiiie, yem OoJIbIle BhICOTA IMycKa'



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMbITHI,

7 OKa3EIBAIOIINE TUCKPETHOE CTPOCHUE bubnmorexa HOK
A He Jmckp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMyKeHHE YacTHIl BEIISCTBA bubmmorexa [IOK
tsert https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITHI O
9 HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anmocBsa3b MEX1y CBOMCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX Ml UX bubmuorexa [IOK
11
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo0.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI
MexaHnnueckoe IBHKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmuorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
IIBUKEHUE
butmmoreka [JOK
13 Ckopocts. EqueuIer ckopocTu
p A 1t p https://m.edsoo.ru/ff0a079c
14 PacyeTr myTH ¥ BpeMEHU IBUKEHUS bubmorexa IOK
yr P A https://m.edsoo.ru/ff0a0ae4
HNuepnnsa. 3aKoH MHEPIINH.
15 B3aI/II)MO elicTBue TeJ‘IpKaK IpU4rHa Bubmorexa ITOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHKCHHUS TEIl
InotHOCTH BeliecTBa. PacueT Macchbl bubnuorexa [JOK
16
1 00bEMA TEJA 110 €r0 IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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IIJIOTHOCTH TBépI[OFO TCIIa»

Pemenue 3amad mo reme "IL1OTHOCTE

bubmuorexa [IOK

18 BemecTna” https://m.edsoo.ru/ff0a123c
Cuna xak XxapaKTepUCTHKa
19 B3auMoaencTBus Ten. Cuna
ynpyrocTu. 3akoH ['yka
JlaboparopHnas pabota «3yuenue
20 3aBUCUMOCTH PACTKEHUS
(meopmarnn) Ipy>KUHBI OT
MPUII0KEHHOMN CHIIBI»
21 SBnenune Tarorenus. Cuia TSHKECTH
CBs3b M€ WJION TSIKECTH U
22 Maccou T:.]('Il:l}./l;ec (;ena. PeeCmeHI/Ie bubmmorexa [IOK
https://m.edsoo.ru/ff0al778
3azad4 o reme "Cuna tsoxkectu"”
23 Cuia TsDKECTH Ha JPYTHX TJIaHeTax. bubnnoreka [JOK
Du3nYECKUE XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [IOK
24 Hsmepetinte ci. JiamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IBYX CHJI, HAIIPaBJICHHBIX
26 10 OJTHOM n?oﬂi’;;ﬁ. ’ bubmorexa LOK
N https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOMmAS CHIT
27 Pemenue 3anau no reme
"PaBHonelicTByrOmas cuin"
28 TpeHue CKONbKEHUS U TPEHUE ITOKOS. bubnnoreka [IOK
TpeHue B mpupojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas padota «3yuenune bubnmorexa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONPUKACAIOIIUXCS
ITIOBEPXHOCTEM

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha OIIpCACIICHUC

30 PaBHOJICHCTBYIOIIECH CHUIIBI
Pemrenue 3ama4 mo remam: «Bec

31 tenay, «['papudeckoe n3obpaxenue bubnnorexa [IOK
cuy, «Cunsby, «PaBHOAEHCTBYOIIASA https://m.edsoo.ru/ff0alde0
CHIT»

KonTponbHas pabota no temam:
«MexaHHUYecKoe JBIKECHHEY, «Macca,

32 IIOTHOCTBY, «Bec Tenay,
«I'paduueckoe n300pakeHrne CUI»,
«Cub»

33 Hasnenue. CiocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEJIMYECHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue ra3za. 3aBUCUMOCTD

34 IaBJIEHUS ra3a oT 00béMa bubmmorexa [OK

’ https://m.edso0.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaua maBieHus TBEPABIMU
35 TeJ'IP;.NI[[I/I )I(IfIII[KOCTSIMI/I u E::;aMI/L 3akoH bubmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
[Tackans

36 JlaBiieHue B )KHUJIKOCTH U Ta3e, bubmuorexa [IOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «/laBnenue B bu6mmoreka [IOK
JKHAKOCTH U raze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826

38 CooOmaromuecst COCyIbI bubnmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a2970
but6mmoreka [IOK

r .
39 FAPABIIICCIHH pece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBoi
SKHUIKOCTHBIM HAacoc
Atmocdepa 3emmu. [Ipuunns
CYIIIECTBOBAHHUS BO3 HOM
41 O?(I)IﬂquH 3emiu B;IBy;;HMOCTL bubmorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO TaBIEHUS OT BBICOTHI
HaJ YpOBHEM MOps
bubmmoreka [IOK
42 B LA
ec Bo3aiyxa. ATMoc(hepHOe TaBIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro JaBICHHUS. bu6muoteka LIOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHMS OT BBICOTHI Ha, OBHEM bubmorexa [JOK
A abls https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomertp-anepoua. AtmochepHoe bubnnorexa [IOK
JIABJICHUE HA PAa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"ATtMmocdepHoe naBneHue"
JleticTBHE KUIKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa LOK
26 ' https://m.edsoo.ru/ff0a3276
ApxumMmenoBa cuia
JlabopaTtopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEH CUJIBI, bubnuorexa [JOK

HeﬁCTBYIOHleﬁ Ha TEJIO, IOTPYKCHHOC
B X KUAKOCTBH»

https://m.edsoo.ru/ff0a33fc
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49

Jlaboparopnas paboTa 1o Teme
«MccnenoBanne 3aBUCUMOCTH BECA
Tesa B BOJE OT 00bEMaA MOTPYKEHHON
B )KMJIKOCTb YaCTH TeJla»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomeTpa uin
KOHCTPYUPOBAHUE JIOJKU U
onpeeneHue e€ rpy30nobEMHOCTH"

52

Pemenue 3anau no remam: «IlnaBanue
cynoB. Bo3nyxomaBanue»,
«/laBieHue TBEpAbIX TEN, JKUIKOCTEN
Y Ta30B»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas paborta

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormHocTs. EquHUIBI MOIITHOCTH

Ypok-uccinenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IIPH
noabéMe 1o jectauie"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

IIpocThie MexaHu3MBbl. Ppruar.
PaBHOBecue cui Ha ppIyare

57

Konrponbnas padora o Teme
«JlaBneHue TBEpABIX TN, KUIKOCTEH
u razoBy» / Bcepoccuiickas
npoBepoyHas paborta

58

Pesepsurlit ypok. Paborta ¢ Tekctamu
1o teme «J/laBneHue TBEPABIX T,
KHUJAKOCTEH U ra3oBy» / Beepoccuiickas
poBepoyHas pabora

bubmmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

59

Poryaru B TexHuke, OBITY U IPUPO/IE.

0.5

bu6nunorexa LIOK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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Jlaboparopnas pabota
«MccnenoBanue yciaoBUH PaBHOBECHS
pbIuaray

https://m.edsoo.ru/ff0a478e

60

Pemenue 3aau 1mo Teme «Y CI0BUS
PaBHOBECHSI pblUara

bubnuorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

KoadduimenT nonesnoro neicTBust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KII/1 HakioHHON
IJIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
MortHocTh, KIT1"

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckasi SHEPTHsl.
Kunernueckas u IIOTCHIMAaJIbHAasA
SHEpPrus

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEeHHsI MEXaHUYECKOil
SHEPrUMn

VYpOK-3KCIIEPUMEHT 110 TeMe
"JKCepUMEHTAJIBHOE OIIPEIETICHUE
U3MEHEHMS KUHETUYECKON U
MIOTCHIUAIbHOW SHEPIUH IIPH
CKaTBhIBAaHUHM TeJIa IO HAKIIOHHOH
IJIOCKOCTH"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4360

66

KoHTponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHUSI»

67

PesepBubiii ypok. Pabora ¢ Tekctamu
o TeMe "MexaHuueckoe ABHKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4eeb

68

PesepBubliitl ypok. Pabota ¢ Tekctamu
o teMe "PabGora. MOILIHOCTE.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

12



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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8 KIIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3y4YeHHsi  oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorera [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYT 1
3 Mogenu TBEpIOTO, JKUIKOTO U 1 bu6nunorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEIIIECTBA Ha OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KUHETHYECKOU TEOPHH
bubnuorexa [IOK
5 Kpucrannuueckue u aMmopgHsbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KallWJUISIPHOCTb. 1 bubnuotexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuIMpeHne U CXKaTue 1 brbmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETJIOBOTO JIBUYKEHUS 1
YaCTHII
9 Buytpennsis sHeprus. CriocoObr 1 bubnmorexa LIOK
HU3MEHEHUs BHYTPEHHEN SHEPITUU https://m.edsoo.ru/ff0a5c60
10 Bunp! Teruionepenaun 1 bu6nuorexa LIOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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VYpok-koudepennus "Ilpaktnueckoe
HMCIOJIb30BAHHUE TEIIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bu6nmoreka [IOK

1 BEIIECTB U MATEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TETIOBOTO OajaHca. bubnnorexa [IOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas paboTa
"UccnenoBaHue SBICHUS bu6nunorexa LIOK

14
TETUI000MEHA TP CMEIITMBAHIH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT xonmuvecTBa TEIIOTHI,

15 HEO0OXOMMOTO JJIsl HArpeBaHUs Tela
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUN

16 JlaGopatopHas pabora "Onpenenenue bu6mmoteka LIOK
yZEJIbHOM TEII0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpACBaHUE

18 KPUCTAJUTUMYECKUX TeJI. Y AeabHas bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlabopaTtopHast pabota "Onpenenenue bubnnoreka [JOK
yIEJIbHOM TEIUIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ffOa72fe

20 INapoo6pazoBaHue U KOHJEHCALUS. bubnnoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumenne. Y nenpHas temiora bu6mmorexa [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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napooOpa3oBaHus U KOHICHCAIUH.
3aBUCUMOCTB TEMIIEPATYPhl KUTIEHUS
0T aTMOC(EpPHOTO JIaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEIBLHOM BJIAXKHOCTH BO3yXa"

bubmuorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneseHne
BJIA)KHOCTH BO3]1yXa

24

[TpunHIMITBEI paOOTHI TEMIOBBIX
neurateneid. [laposas TypOuHa.
JIBuraTens BHYTPEHHErO0 CrOPAHMS

25

26

KIIJI TenoBoro gBuraTteis.
TerioBble IBUTATENM U 3aIIATA
OKpYKaroIei cpeibl

3aKOH COXpaHEHUs U IIPEBPAILCHUS
SHEPI'UH B TETUIOBBIX MPOIEccax

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

27

[TonroroBka Kk KOHTPOJIBHOU paboTe
1o Teme "TernaoBble SIBICHUS.
M3MeHeHue arperaTHbIX COCTOSHUN
BeniecTa"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponsHas pabota o teme
"TeruioBrle ABIcHUA. I3MeHeHHE
arperaTHbIX COCTOSHUH BellecTra"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Ten. JBa pona
ANEKTPUUICCKUX 3apsI0B

30

Ypok-uccnenoBanue "IneKkTpusanus
TeJI UHAYKIMEN U ITpU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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B3aumopeiicTBue 3apsiKEHHBIX TEJI.

bu6nmoreka [IOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 HarnpsikeHHOCTB 3JIEKTPUUYECKOTO bubnmorexa LIOK
noss. [IpuHumn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX NOJIEH
Hocurenu anexTpuueckux 3apsiioB.
33 DnemenTapHsii 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKYN U TUAIEKTPUKU. 3aKOH bubmuorexa [IOK
COXPAHEHHUS JIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3aga4 Ha MpuMeHeHHE bubnnoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
26 3H€I;I”pI/I‘{eCKI/II/I TIE)IK, YCIIOBUS €r0 Bu6morexa LIOK
CYIECTBOBAHIA. MCTORHHIH https://m.edsoo.ru/ff0a95a4
AJEKTPUYECKOTO TOKA
37 Tlei . . but6mmoreka [IOK
HUTBIGH SHEKIPHACCROLO TORA https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 ANEKTPUYECKOTO MO Ha TPOBOAHUKHU 1
U AUDJIEKTPUKHU"
39 DIIeKTPUYECKHUI TOK B METAJIIAX, butmmoreka [JOK
JKUJKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIC
4acTu
4 liepennen persaposaime e 05 buGorera LIOK
e peryip ' https://m.edso0.ru/ff0a8bd6
TOKa
DneKTpUuecKoe HalpsKeHHeE.
bubnmnoreka [JOK
42 BonsT™erp. JTaGoparophast paGoTa 0.5 1

"N3mepenue u peryampoBaHue

https://m.edsoo.ru/ff0a9%e14
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HanpsKeHus"

COHpOTI/IBHCHI/IC IMPOBOJHUKA.

bubnuorexa [IOK

43
VY enpHOe CONMpPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb

a4 3JIEKTPUYECKOTO0 CONPOTUBIICHUS bubmuoreka [IOK
IIPOBOJHUKA OT €r0 JJIMHBI, IUIOIIAH https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeYeHus U MaTepuaia”

45 3aBUCHUMOCTh §I/IJ'IBI Tgxa oT BuGmorexa IIOK
HANPAKCHIA SAKOH LIMa JUBT yHacTia https://m.edsoo.ru/ff0aa44a
Lenu
JlaGopaTopHas pabota

" HccnenoBanue 3aBUCUMOCTH CUIIBI Bu6mnorexa IIOK
1O, HAYIIETO 1epes pestctop, ot https://m.edsoo.ru/ff0aa04e
COINPOTHUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarensHOE U MapasieaTbHOE
COEJIMHEHUS IPOBOJIHUKOB
JlaboparopHnas pabota "IIpoBepka

48 IIPaBUJIA CIIOKCHUS HANPSHKCHUM IIPU bubmmorexa [IOK
MOCJIEI0BATEIILHOM COEMHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"

JlaGopatopnas pabota "IIpoBepka

49 MIpaBUJIa JJIs1 CUIIbI TOKA IIpU bubnnorexa [IOK
napajuieJIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopon"

50 PemeHHS 3a/1a4 Ha IPUMEHEHNE Bu6mnorexa IIOK
3aKoHa LMa JUTA Pasiriforo https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS IPOBOJIHUKOB

51 PaboTa 1 MOLITHOCTH IEKTPUUECKOTO bubmmorexa [IOK
Toka. 3akoH Jlxoynsa-Jlena https://m.edsoo.ru/ff0ab124

57 JlaboparopHas pabota "Onpenenenue bubmuorexa [IOK

pa60TI>I 1 MOIIHOCTH 3JICKTPHUICCKOI'O

https://m.edsoo.ru/ff0ab3e0
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TOKa"

DNEKTPUYECKHE IEMH U MTOTPEOUTEITN

53 ANEKTPUYECKON SHEPTUU B OBITY bubmioreia LIOK
’ https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne

54 HOCTOSIHHE;IG MarHMThI, UX
B3aUMOJICHCTBUE

55 VYpok-uccnenosanue "N3yuenue 1 bu6mmoteka [IOK
M0JIe MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

o | s none Marmrmor e Bumorera 10K

https://m.edsoo.ru/ff0acOba
3emie
[ToaroToBka K KOHTPOJIBLHOM paboTe
n
7| Sommue Omsces s Bumarera 10K

. . https://m.edsoo.ru/ff0abd2c
B3auMozeicTBus. [TocTosTHHBINM
3JEKTPUYECKUNA TOK"
Kontposnbnas pabota o teme
"DnexTpuueckue 3apsbl.

58 3apsKeHHBIC TeJa U UX bubnuorexa [{OK
B3anMoieiicTBus. IlocTOIHHBIN https://m.edsoo.ru/ff0abea8
anexkTpuyeckuit Tok" / Beepoccuiickas
poBepouHasi paboTa
Pesepsubrit ypok. PabGorta ¢ Tekctamu

59 o teme "[locTosSHHBIN bu6nuorexa LIOK
aneKkTpudeckuii ToK" / Beepoccuiickas https://m.edsoo.ru/ffOacdc6
poBepouHasi paboTa

B0 | onextpiteccroro Toxa Marmmioe BuGmorera 110K

https://m.edsoo.ru/ff0ac1d?
T10JI€ KaTYIIKH C TOKOM
[IpumeHeHne 31eKTPOMarHiToB B BuGmuorexa LOK
61 TexHuke. JlabopaTopHas pabora 0.5

"N3yueHue neicTBUsI MArHUTHOTO

https://m.edsoo.ru/ff0ac74a
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T10J1s1 HAa MPOBOJAHUK C TOKOM"

62

DneKTpOoABUTaTENb IOCTOSIHHOTO
Toka. Mcmonb3oBanue
3JIEKTPOJBUTATENECH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHcTpyupoBaHue 1 U3y4eHue
paboTHI AIeKTpoABUTATENS "

butmmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajnes. 3aKoH
3JIEKTPOMArHUTHON WHIYKITUH.
[IpaBuno JleHna

64

DnektporeHeparop. CriocoObl
TOJTYYEHUS DIIEKTPUIECKOI SHEPTUH.
DNIeKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[TonroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "DIIEKTPUUECKUE U
MAarHUTHBIE sIBJIE€HUs"

66

KonTponbhas pabora o teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
sIBIICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

Pesepsublit ypok. Paborta ¢ Tekctamu
no teme "TennoBwie ABjIeHNUS"

butmmoreka [JOK
https://m.edsoo.ru/ff0accbe

68

Pesepsublit ypok. Paborta ¢ Tekctamu
0o teme "MarautHele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue fll:;:ennﬂ ]:g[:l;l;z?}?:eﬂbﬂble
padoTbI padoTbI pecypesr

1 MexaHndeckoe JBHKECHUE. 1
MarepuanbpHasi TO4Ka

5 Cucrema orcuetra. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOT'O IBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpSIMOJIMHEWHOE 1 bu6nmoreka [IOK
JIBMKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIUHENHOE

4 nBuxeHue. CpellHsAs U MTHOBEHHAas 1
CKOPOCTh

5 [IpsiMonMHETHOE PaBHOYCKOPEHHOE 1 bu6mmoreka [IOK
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKopocTh IPSIMOJIIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
['paduk ckopoctu
JlaboparopHnas padota "Onpenenenue

7 YCKOpEHHS Tena Ipu 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

8 CBoOomnoe manenne ten. OnbIThI 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE O 1 bu6mmoreka [JOK

okpyxHocTH. [lepuos u yactora

https://m.edsoo.ru/ff0ael76
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obpamenus. Jlunelinas u yriaoBas
CKOPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 Ilepssiit 3akoH HeroToHa. Bexrop bu6mmoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropotii 3akoH HeroToHa. bu6nuorexa [IOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bubmmorexa [LIOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHNE bu6nuorexa [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyrocmw. 3akon T'yxa om0tz
16 Penrenue 3agaud mo teme «Cuiia
YIPYTOCTH
17 JlaGopatopHas pabota «OnpeneneHue bu6mmoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6mmoreka [IOK
18 Cuna Tperns https://m.edsoc%.l ru/ff0af738
19 Pemenne 3anau mo reme «Cuna bubmuotexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bu6nmoreka [IOK
Kod(puImenTa TpeHUs CKOIbKCHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau o teme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ffOafb8e
TPEHUs
29 Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO bubmuorexa [JOK

TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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majeHust

Ypox-konpeperuus "JIBIKeHUE T

23 BOKPYI' TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cuctema). ['amaktuku"
Pemenue 3amau nmo teme "Cuia
24 TSHKECTH U 3aKOH BCEMHUPHOTO bubmmorexa OK
. P https://m edso0.ru/ff0af5t8
TATOTCHUS
o5 IlepBast KocMHUYeCKasi CKOPOCTb. bu6mmoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOM TOUKH.
AGCOoNIOTHO TBEPI0E TEIIO.
26 PaBsHoBecue TBEpIOrO TENA C bubmmorexa LHOK
. " p https://m.edsoo.ru/ffOafe36
3aKpeTIEHHON OCBhIO BpaIlleHUSI.
MowmenT cuinbl. LleHTp TskecTn
PaBHOBecHe MaTepHAIIBHONW TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpeTIEHHOW OCBhIO BpaIllCHUSI.
MowmeHnT cwibl. LleHTp TsxkecTn
28 Pemenue 3amau mo reme "MomeHT bubmuotexa [JOK
cunbl. LenTtp Tsoxect" https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOJIBHOM paboTe 1Mo
29 TeMme "MeXxaHNUeCKOE IBUKEHUE bubnmorexa LIOK
. " ' https://m.eds00.ru/ff0b0408
BzaumonelictBue Ten
KonTtponsHast paboTa 1o teme
30 "MexaHNYeCKO€e IBHKEHHE bubmorexa HOK
N | ' https://m.edsoo.ru/ffOb06ec
BaumopeiicTBue Ten
31 Nmnynec Tena. Mmynbe cuibl. 3aKoH bu6mmoreka [IOK
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COXpaHECHMsI UMITYJIbCaA. YTIPYroe U
HEYNpyroe B3auMOJEeHCTBHE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amay mo reme ""3aKkoH

but6mmoreka [IOK

32 COXpaHEHMsI UMITyJibca https://m.edsoo.ru/ffOb096¢c
33 Ypok-koHpepenmus "PeaktuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
Bbu6moreka [IOK
34 Mexannueckast paboTa ¥ MOIITHOCTh httos://m.edsoo.ru/ffOb0a8A
PaGoTa cuIIBI TSKECTH, CHITBI but6mmoreka [IOK
35
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS TIPU
pPaBHOMEPHOM JIBUKEHHUHM TeJa 110
TOPU30HTAILHOM MMOBEPXHOCTH»
37 CBs13b SHEPruM U pabOTHI.
IloTeHumanbHas SHEPTrUst
Kunernueckas sneprus. Teopema o bu6morexa [LIOK
38 .
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yuenue bu6muoreka [IOK
3aKOHA COXPAHEHUS YHEPTU https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE IBUYKEHNE U €TI0 bubmuorexa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
42 3aryxaromiue KoieoaHusl. bu6muoreka [IOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii ¥ Npy>KMHHbBIN

MasATHHUKU
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44

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojieObaHui OT KECTKOCTH
MPY>KUHBI U MacChl rpy3an

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

HpeBpameHHe OHCPIruu 1npu
MEXaHMYECKUX KOJIEOaHUIX

46

JlabopaTtopHnas pabora «OnpeneneHue
Y4acTOTHI U IEpHOJIa KoJIeOaHuit
NPY>KUHHOTO MasiTHUKa»

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

47

JlaGopaTopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIeproja KojaeOaHui
rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchbl Tpy3a»

bu6mmoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiaHBL. CBOMCTBA
MexXaHn4YecKHux BoJH. [IponoiabHbie U
MOTNIEPEYHBIE BOJTHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepenuus "MexaHnueCKue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyeckue BOJIHBI"

50

3Byk. PactipocTpaneHne u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHbepeHus "YnpTpa3Byk u
nH(}pa3ByK B IPUPOJE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHON paboTe 1Mo

but6mmoreka [IOK
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TeMme "3aKOHbI COXPAaHEHMUS.
Mexannueckue KojieOaHus U BOITHEI"

https://m.edsoo.ru/ff0b25f0

Konrponbnas padora o Teme

55 "3akoHbI cOXpaHeHus1. MexaHndyeckue
KoJieOaHus U BOJIHBI"
DNeKTpOMarHUTHOE TOJIE. bu6nuorexa LIOK
56
DJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2JIEKTPOMATHUTHBIX BOJH
Ypok-kondepennus "[llkana
3JIEKTPOMAarHUTHBIX BOJIH. bu6nmoreka [IOK
58
Hcronb30BaHuE 2IEKTPOMATHATHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccienoanue "N3yuenue
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C bubmmorexa LIOK
P } https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMITEHOTO TeedoHa
Pemenue 3anau Ha onpeneeHue
60 YaCTOTHI U AJTUHBI AJIIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHas IPUPoOIa CBETA.
61 Cko ZIZTB cBeTa Bongosme CBOICTBa bubmmorexa [IOK
P ' hitps://m. edso0.ru/ff0b31d0
CBeTa
Ncrounuku ceeta. [IpsMonuneiitHoe
62 aCIpOCTPaHEHHUE CBETa. 3aTMEHUS Brbmmoreia LIOK
pactpoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)XEHUsI CBETA. 3epKaa.
63 Pemenue 3amau Ha IpUMeHEHHE bubmorexa [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHHSI CBETa
64 [Ipenomnenue cera. 3aKoH bubnuorexa [JOK
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IMPEIOMIICHUA CBETA

https://m.edsoo.ru/ffOb3aea

[TotHOE BHYTpEHHEE OTPaKCHUE CBETA.

bu6mmoreka [IOK

65 Hcnionp30BaHUE MOJTHOTO BHYTPEHHETO httos://m.edsoo.ru/ffOb3cse
OTpaXXEHHSI B ONTHYECKMX CBETOBOIaX o '
JlabopaTtopHnas padota "HcciaenoBanue

66 3aBHCHMOCTH yTJIa TIPEIOMIICHHS
CBETOBOTI'O JIy4a OT yIJla aJICHHS Ha
rpaHuLe "Bo3yX-CTeKno""

Ypok-koupepennus "Hcnoap3oBanue
67 MIOJTHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBS3h"
bu6mmoreka LIOK
68 JIunzel. OnTHdeckas Cuiia JUH3bI
https://m.edsoo.ru/ffOb3f2c
bubmuorexa [JOK
69 ITocTpoenune n3o0pakeHUi B JIMH3aX
p p https://m.edsoo.ru/ffOb444a
JlaboparopHuas padota "Onpenencnue
. bu6nmoreka [IOK
70 (OKYCHOTO pacCTOSTHUS ¥ ONTHYECKON nbsmorexa I
5 . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTMH3BI

71 Ypok-koHbepenius "OnTuiaeckre bu6nmnoreka [IOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

bu6nmoreka [IOK

72 ['a3 xak onrtuyeckas cucrema. 3peHue nomorexa L

https://m.edsoo.ru/ff0b4684

73 VYpok-konpepenmus "JlegexTs
3penusi. Kak coxpanutsb 3peHue"

Pazioxxenne 6eoro cBeTa B CIIeKTP.
74 OnbiTel HetoToHA. CrioxkeHue bubnuorexa [JOK

CIICKTPAJIbHBIX IBETOB. [[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlabopaTopnas padota "OmbITHI 11O
pa3IoKEeHUI0 OEJIoro CBeTa B CIIEKTP U

bubmuoreka [JOK

7
> BOCTPHATHIO [BETA [IPSAMETOB NpH fX https://m.edsoo.ru/ffOcOe2a
HaOJIIOICHNH Yepe3 LBETOBbIE
bunbTph"
VYpoxk-nnpaktukym "BosiHOBBIE
76 CBOICTBA CBETA: IUCHIEPCHS,
uHTepdepeHiys u audpaxaus”
77 OmnsiTel Pesepdopaa u mnanerapHas bubnuorexa [JOK
MOJ€eJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue u MOTomeHUe CBeTa
79 aroMoM. KBanTsl. JIuneituaTsie bubmmorexa OK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 VYpok-npaktukym "Habmronenue bu6mmoreka [IOK
CHEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTD U €€ BHUJIBI bubmorexa LOK
8 a https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bu6nmoreka [IOK
82
MOJIEIb https://m.edsoo.ru/ff0c18ac
83 PaanoaktrBHBIE TpEBpALLICHMUS. but6mmoreka [IOK
N3oTonsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau nmo teme: bubmuorexa [IOK
84
"PagnoakTuBHbBIE NpeBpalieHus"” https://m.edsoo.ru/ffOclb4a
85 [lepuon momypacmana
VYpoxk-koHbepeHius "PannoakTiBHbIE
P Gepenn A but6mmoreka [JOK
86 U3JTy4eHUS B IPUPOJIC, METUITUHE,

Texuuke"

https://m.edsoo.ru/ff0c2126
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87

SlnepHble peakiu. 3aKOHbI
COXpaHEHHUs 3apsIOBOTO U MacCOBOTO
Yypces

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

SHepFI/I}I CBs3U ATOMHBIX AJCP. CBs13b
MAacCChbI U SHCPruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amaud mo teme "Snepubie
peakuun"

90

Peakuuu cuHTE3a U feneHus saep.
Hctounuku 3Heprun CosHIA U 3BE3]

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koubepennus "AnepHas
sHepreTuka. JlencTeus
PaIMOAKTUBHBIX U3TyYCHHUI Ha )KUBBIC
OpraHu3Msl"

92

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "DIEeKTPOMArHuTHOE I0JIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBEIe siBneHUSA"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KoHTposnbHas paboTa mo teme
"DJIEKTPOMArHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanrtoBbIe siBieHUA"

94

[ToBTOpeHme, 0600IIEHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumonencrtaue tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[oBTopenue, o6o0meHne. Pemenne
pacUeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "TeroBbie mporecchl”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o0o6meHue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pPaCUETHBIX U KAaY€CTBEHHBIX 3aa4 MO
teme "KII/ TennoBbeix aBuraresnei”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0mmenue. Perenne

97 aCUETHBIX U KQUECTBEHHBIX 3a1a4 110 1 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoyctaHOBOK"
[ToBTOpenue, o0obIIEHNE.
98 JIaGopatopHsle pabOTHI 110 KypC 1 1 Enbmiorexa HOK
" patop P | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBICHUS
IToTopenue, o6o6mmenue. Padora ¢
99 TEKCTAMH 110 TeMe "3aKOHEI 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
[loBTopenue, o600menue. Padora c
100 Tekcramu 1o teMe "Koebanus u 1 bubmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6ob6meHue. Padota ¢
101 TexcTami 110 TeMe "CBETOBEIE 1 bubmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHNEe. PaboTa ¢
102 Tekctamu 1o Teme "KBanrtoBsas u 1
saepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC TOHATUA

1.2

pa3jindaTth SABJICHUA IO OINHMCAHHUIO HUX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘IeCKOG SBJICHHUC

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXaroIleM MUpEe, B TOM 4Hclie (pU3NYECKUE SIBICHHS B MPUPO/IE,
IIPU 3TOM IEPEBOJAUTH MPAKTUUYECKYIO 3a]auy B y4EOHYIO, BBIACIATH

CYILLECTBEHHbIE CBOICTBA (IIPU3HAKN) PUZNUECKUX SIBJICHUN

1.4

ONHKCHIBATh W3YYEHHBIC CBOWCTBA Tl M (PU3UYECKUE SBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIMYMHBI, NPH ONUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YEMbIX BEIMYUH, HX
0003HaueHUs U €AUHUIBI (PU3NYECKUX BEITMYUH, HAXOIUTHh (OPMYIIbI,
CBA3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIMYUHY C JPYIrMMHU
BEIMYMHAMHU,  CTPOUTh TIpadUKH  H3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJINYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SIBIICHUS U TPOIIECCHI,
WCMOJNBb3ysl HW3YyYEHHBIE 3aKOHBI, NPU OSTOM J1aBaTh CJOBECHYIO
(GOpMyIMPOBKY 3aKOHa M 3alUCHIBATh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

OOBSCHATH (PU3UYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEJ, B TOM
qyucjie€ M B KOHTEKCTE CHUTyallull IPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIIBISITb IPUUMHHO-CJIECICTBEHHBIE CBS3H, CTPOMTH
oOBsicHeHne u3 1 — 2 JorMyeckux maroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUN, (PU3MUECKUX 3aKOHA MIIU

3aKOHOMCEPHOCTHU

1.7

pemarth pacu€THbie 3a7a4u B | — 2 1eMCTBUSI, UCIOJIb3YSl 3aKOHBI U

(bopMyIIBI, CBSA3BIBAIONINE (PU3UIECKHE BEIMUMHBI: HA OCHOBE aHAIIN3a




YCIIOBUS 3aJayd  3alMChIBaTh KPAaTKOE YCIOBUE, TIOJICTABIIATH
buznyeckre BeIUYUHBI B (POPMYIBI M IPOBOAUTH PACUETHI, HAXOIUTH
CIIpaBOYHbBIC JaHHbIE, HEOOXOAUMBIE IJIsl PELICHUs 3aj]a4, OLIEHUBATh

PEATUCTUYHOCTD MOJTYYEHHON (PU3NYECKON BETUUMHbI

1.8

pacno3HaBaTh MNPOOJEMBI, KOTOPbIE MOYKHO PEIIUTh IpPHU I[OMOIIU
(1)I/I3I/I‘I€CKI/IX METOJA0B, B OIIMCaHHUMW HCCICIOBAaHUSA  BbIACIATH
MpOBEPAEMOE MPEAIIOI0KEHUE (ruroTesy),  pa3aUYaTh "
UHTEPIPETHPOBATh MOJYYSHHBIH pe3yNbTaT, HaXOAUTh OLIMOKUA B

XO0J€ OIbITa, ACJIATh BBIBOABLI 11O €T'0 pE3yJibTaTaM

1.9

OPOBOJUTH OMNBITHI 10 HAOMIOACHUIO (PU3MUECKUX SIBICHUM WU
¢u3myeckux  CBOMCTB  Tel:  (OpMYJIMpPOBAaTH  IpPOBEpsSEMBbIE
OPEANoNoKEeHUs,, CcoOupaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (bOpMy.]'IHpOBaTB BBIBOJbI

1.10

BBINOJIHATH NPSIMBbIE M3MEPEHUs C HCIOJIb30BAHMEM AaHAJIOIOBBIX M
uGpoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yUYETOM

3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

NPOBOJUTH  MCCIENOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HYECKOH
BEJIMYUHBl OT JPYro C MCIHOJB30BAHUEM MPAMBIX HW3MEPECHMU,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIIEIOBAaHHUS, COOMpPATH
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIENYS MPEITI0KEHHOMY IIJIaHy,
(GUKCUpOBaTh pE3yAbTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUL U TPapHUKOB, €JIaTh BBIBOIBI

110 pE3yjibTaTaM HUCCICAOBAHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYUH, CIENYs
MPEJIOKEHHOW MHCTPYKIUU: IIPU BBIOJIHEHUN U3MEPEHHUM coOupaTh
OKCIEPUMEHTAIIBHYK0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOM

BCJIMYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKH O€30MacHOCTH Tpu  padboTe ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

YKa3bIBaATb MMPUHIUIIBL JEHUCTBUSA HpI/I60pOB n  TCXHHUYCCKHX
YCTpOﬁCTB, XapaKTCPpHU30BaTh IMPUHIUATIBL JEHUCTBUSA HU3YUYCHHBIX
HpI/I60p0B Hn TCXHHUYCCKHUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHHuA,
HCIIOJIb3Ys 3HaHUA (6] CBOMCTBax (bHSI/I‘IeCKI/IX SIBJICHUI u

HCO6XO,I[I/IMI)IC (bI/ISI/I‘IeCKI/IC 3aKOHbI U 3aKOHOMEPHOCTHU

1.15

IPUBOJUTH TPUMEPHl (HAXOIUTh HWHPOpPMALUIO O MPUMEPAX)




MPAKTHYECKOTO HCIOIb30BaHMsI (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HM 1A oOecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu C
npuOOpaMy M TEXHUICCKUMHU YCTPOMCTBAMHM, COXPAHEHUS 3J10POBbS U

cOOJTI0ICHUS] HOPM 9KOJIOTMYECKOI0 MOBE/ICHUS B OKPYKaloIIel cpeie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(OpManuu B ceTu VHTEpHET B
COOTBETCTBUM C 3aJIaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM M IYTEM CPAaBHEHMS pPa3JIMYHBIX HCTOYHHUKOB
BBIJICNATh MH()OPMALMIO, KOTOpasl SBISETCS MPOTHBOPEUYMBON MU

MOJKET OBITh HEJTOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITTOJIHEHUU y4eOHBIX 3aJaHu’
HAyYHONIONYJSIPHYIO ~ JMTEpaTypy  (U3MYECKOro  COJepiKaHus,
CIIpaBOYHBIE MaTepHallbl, pecypchl ceTH VHTepHeT, BIaaeTh
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, PeoOpa3oBaHus HHPOpMAITUN

W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOILEHUS
Ha OCHOBe 2 — 3 HCTOYHUKOB WHPOPMAIMH (PU3UIECKOTO
COJIepKaHUs, B TOM 4YHCJIE MyOJUYHO JeNaTh KpaTKUEe COOOILIEHHUS O
pe3yibTraTax MPOEKTOB MM YYEOHBIX HCCIEJOBAHUH, TPU HTOM
rPpaMOTHO HCIIOJIb30BaTh H3YyYCHHBINM ITOHATHUWHBIM amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIVICHUC npe3eHTauHeI71

1.19

IIPpU BBIITOJIHCHUUN y‘-Ie6HBIX IMPOCKTOB U HCCIIEA0BaHUI pacupeacisAaTb
00513aHHOCTHU B rpymmic B COOTBCTCTBHUU C MMOCTABJIICHHBIMHA 3aJladyaMU,
CJICAUTh 3a BBIIIOJHCHHCM IIJIaHaA HeﬁCTBHﬁ, aJCKBATHO OILICHUBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTHL TI'PYIIIBI, BBICTpAaWBATh
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, YUYUTEIBas MHCHHUEC

OKPY>KaOIIHNX

8 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIIOJB30BaTh IMOHATHA

1.2

pas3jindaTtb ABJICHHA IO OIMMCAHHUIO HMX XaPaKTCPHBIX CBOMCTB U Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘IeCKOC SIBJICHUC




1.3

pacmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a]auy B y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UIECKUX SIBJICHUIN

1.4

ONKCHIBATh HW3YYEHHBIE CBOWCTBA TeN H (PU3UYECKUE SBICHUS,
UCTIONB3ysl (U3WYECKHE BEIMYMHBI, TPH OMUCAHWW TPABUIHHO
TPaKTOBaTh  (DU3MYECKHA  CMBICT  HCIOJB3YEMBIX  BEJIMYHH,
0003HauEHUs U €AUHUIIB (PU3NYECKUX BEITUYNH, HAXOIUTH (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYIHMH
BEJIMYMHAMHU, CTPOUTh  TIpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEIUINH

1.5

XapaKTepu30BaTh CBOMCTBa TeJs, (pU3MUECKHE SIBICHHUS M IPOIECCHI,
UCIIONB3YSl M3YyYEHHBbIE 3aKOHBI, MPU ATOM JaBaThb CIOBECHYIO
GbopMynUpPOBKY 3aKOHa U 3alUChiBaTh €ro MaTeMaTH4ecKoe

BbIpaXXCHHE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPHYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JOTUYECKHX IIAaroB ¢ moMompl0 1 — 2 W3y4eHHBIX CBOWCTBA

(I)I/I3I/I‘-ICCKI/IX HBHGHHﬁ, (I)I/IBI/I‘-ICCKI/IX 3dKOHa WJIK 3aKOHOMCPHOCTHU

1.7

pemiaTh pacuéTHble 3a7aud B 2 — 3 NEWCTBHUS, UCIOIb3YS 3aKOHBI U
dbopMyIbl, cBsI3bIBaIONIE (PU3NUSCKUE BETUYMHBI: HA OCHOBE aHAIHN3a
YCIIOBUS 3a/1a4¥l 3alUChIBAaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK
JAHHBIX JJIg pelleHHs 3a7audd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs, MPOBOAUTh Pacd€Thl U CPAaBHUBATH
MOJIYy4YCHHOE 3HAadeHHE (U3UYECKOW BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMU

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh HPU HNOMOIIH
(U3NIECKUX METOIOB, UCTIONB3Ysl OTMMCAHUE UCCIIEIOBAHUS, BBIACTSATh
IIPOBEPSIEMOE IIPEIIIOIIOKEHUE, OLICHUBATh IPABUIIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WIH
busznueckux  CBOMCTB  Tem:  (GopMynHpoBaTh — IpOBEpsieMbIe
MPENIOIIOKEeHNUs, coOUpaTh  YCTAHOBKY M3  MPEAJIOKEHHOTO

000py/I0BaHus, ONUCHIBAThH XO/1 OMbITa U (POPMYITHPOBATH BHIBOABI




1.10

BBITIOJIHATE MPAMBIC H3MCPEHUSA C HUCIOJB30BAHUECM aHAJIOTOBBIX
HpI/I60pOB Hn JaT4YHUKOB (I)I/I3I/I‘IGCKI/IX BCJIMYHMH, CPABHHUBATb PE3YJIbTAThI

U3MepeHuil ¢ yuéToM 3a/1aHHOM a0COIFOTHOM MOrPEeNIHOCTH

1.11

MPOBOJIUTH  HWCCJEAOBAaHWUE  3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEJIIMYUHBI OT JPYrOM C HCMOJb30BAHUEM TMPSIMBIX HW3MEPEHUN:
MJIAHUPOBATh HCCIEAOBaHUE, COOMpATh YCTAaHOBKY U BBIMOJIHATH
U3MEPEHHs, Cleays  MNpeIoKEHHOMY  IUlaHy, (UKCHpPOBATh
pe3yabTaThl MOMYYEHHOW 3aBUCUMOCTH B BUE TaONHIl U TPadUKOB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (I)I/I3I/ILI€CKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHU, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
({14 HpeHHO)KCHHOﬁ HHCTPYKIHMH, W BbIYUCIIATH 3HAUYCHHC

BCINYHHBI

1.13

coOJIoaTh MpaBWJIa TEXHUKH OE30IMaCHOCTH TpU padbore ¢

71a00paTOpHBIM 000pYTIOBaHUEM

1.14

XapaKTepu30BaTh NPUHLMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONMUCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/I3I/I‘{CCKI/IC 3dKOHOMCPHOCTU

1.15

pacrio3HaBaTh MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHYCCKUX ueneﬁ C IIOCJICAOBATCIbHBIM H II4paJlJICIIbHBIM
COCINMHCHHUEM 9JICMCHTOB, pasinydas YCIOBHEBIC 0003HaYEHUS

3JICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

IPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMALUIO O MPUMEPAX)
MPaKTUYECKOTO UCIOIh30BaHUS (PU3MUYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM A o0ecriedeHus: 0Oe30MacHOCTH TpH  OOpalieHuu ¢
npudOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/10POBbS U

cOOIOICHHS] HOPM 9KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOIICH cpeie

1.17

1.18

OCYHICCTBJIATDH ITOUCK I/IH(I)OpMaLII/II/I (1)I/I3I/ILIGCK01"O COJACPIKaHUA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMECIOIINXCA 3HAHUH H l'Iy'TeM CpaBHCHUS
JOIIOJIHHUTCIIbHBIX HMCTOYHHKOB BBIICIATH HHQ)OpMaHHIO, KOTOpas

ABJIACTCA HpOTHBOpe‘{HBOﬁ HJIM MOXKET OBITh HeHOCTOBepHOﬁ

HCIIOJIB30BAaTh IIPpHW  BBIIIOJIHCHUH y‘-Ie6HI)IX Sa)IaHI/Iﬁ HAay4YHO-

MOMYNSPHYIO JIUTEpaTypy (PU3MUECKOro COJAEpKaHMS, CIPaBOYHBIE




MaTepuaibl, pecypchl ceTh VHrepHer; BiageTe  IpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMALUU U3 OJHOU

3HAKOBOM CHCTEMBI B IPYT'YIO

1.19

co37aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpPAaTKHE YCTHBIE COOOIICHMS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (DH3MUECKOTO
COJlepKaHUsA, B TOM YHUCJIE NYOJIWYHO MPEJICTaBISATh PE3yIbTaThl
IPOEKTHOM WM HCCIENI0BAaTEIbCKOW JI€ATE€IbHOCTH, IPH 3TOM
rPaMOTHO HCIIOJIb30BaTh HM3YyYEHHBIN ITOHATHUWHBIM amnmapar Kypca

(u3MKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIUEH

1.20

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIPpU BBIITIOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U HCCIIeJOBaHUI (1)I/I3I/ILICCKI/IX
MMponecCOB pacrupeacIiaThb 00513aHHOCTH B rpyane B COOTBETCTBUHU C
NOCTAaBJICHHBIMM  3aJadYaMM, CJICOAUTb 3a BBIIIOJIHCHHCM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTHUPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHEIH BKJIaa B  JACATCIBHOCTL TI'PYIIIbI, BBICTpAaWBATh
KOMMYHHUKAaTHBHOC B3aHMO,Hef/’ICTBPIe, IMPOABJIAA T'OTOBHOCTbH

paspemaTth KOH()IUKTHI

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pas3jimuaTtb ABJICHHA IO OIMMCAHUIO HX XaPaKTCPHBIX CBOWMCTB U Ha

OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX TaHHOE (PUINUECKOE SBIICHUE

1.3

pacno3HaBaTb IPOSIBICHUE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4HClIe (PU3NYECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJAUTH MPAKTUUYECKYIO 3aJauy B y4EOHYIO, BBLACIATH

CyIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUN

1.4

OINMUCBLIBATHL H3YYCHHBIC CBOMCTBA TE€I H (I)I/I3I/I‘-IGCKI/IG SIBJICHHA,
HCIIOJIb3YA (bI/ISI/IquKI/Ie BCJIMYMHBI, HPHU OIKMCAHUN [IPABUIIBHO
TPAKTOBATH (bPI3PI‘{eCKI/II>'I CMBICJI HCTIOJIb3YCMBIX BCJIIMYHH,
0003HaUCHUS U CANHUIIBI (I)I/ISI/I‘-IGCKI/IX BCJINYHNH, HAXOJUTH (I)OpMyJ'ILI,
CBA3BIBAIOIIUC  JAHHYIO (1)I/I3I/I‘ICCKYIO BCJIMYMHY C  JpYIruMHu

BEJIMYMHAMHU, CTPOUTH TIpaQUKd  HM3YYEHHBIX  3aBUCHMOCTEH




1.5

(I)PBPI‘IGCKI/IX BCINYHH

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHHUS M IPOILECCHI,
UCIIONb3ysl W3YyYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CJIOBECHYIO
GOpMYyTMPOBKY 3aKOHa M 3alHChIBaTh €ro  MaTeMaTHYECKOe

BBIPAJKECHHE

1.6

OO0BSACHATH (PU3HUECKUE IMPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B
KOHTEKCT€ CHUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISABIISITH IPUYMHHO-CJIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux IIaroB C MOMOLIbI0 2 — 3 M3Yy4YEHHBIX CBOMCTBa

(I)I/I3I/ILI€CKI/IX HBHGHHﬁ, (bI/ISI/I‘-IeCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHble 3a7aud (OmHMparolMecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIB3yd 3aKOHbl U  (OPMYIbI, CBS3bIBAIOIINE
¢du3nyeckue BEIMUYMHBI: HAa OCHOBE aHaJlIW3a YCJIOBUSA 3aJadd
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBISABJIATH HEIOCTAIOLIME MU
M30BbITOYHbIE JaHHbIE, BBIOUPATh 3aKOHBI U (hOPMYIIbI, HEOOXOJUMBIE
JUISL pellleHus, MPOBOAUTH PAcu€Thl M OIEHUBATh PEATUCTHUYHOCTD

MOJTy9eHHOTO 3HaYCHUS (PU3NIECKON BETUUNHBI

1.8

pacno3HaBaTh MpPOOJIEMBI, KOTOpbIE MOXXHO pEUIUTh MpPU TOMOIIX
(bHU3MYEeCKUX METO/IOB, MCIONb3Ysl ONMCAHUE HCCIICTOBAHUS, BBLICIATD
NPOBEPSAEMOE TIPEIION0KEHNE, OLEHUBATH IMPABUWJIBHOCTH MOpSAKA
NPOBEJCHUA MCCIIECAOBaHMs, JelaTb BbIBOJBI, HHTEPIPETUPOBATH

PE3YyJIbTAThI Ha6J'IIO,Z[eHI/II71 1 OIIBITOB

1.9

IPOBOANTH OMBITHl 10 HAOMIOACHHWIO (U3UYECKUX SIBICHUH WIN
(HU3MYECKUX CBOWCTB TEJNI: CAMOCTOSTEILHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpynOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOIUTH TpPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
OIpelieNsisl CpelHee 3HaueHHe u3MepsieMo BenuuuHbl ((PoKycHOe
paccrosiHue coOuparomeil JUH3b), 000CHOBBIBATH BHIOOp criocoba

U3MEpeHus (U3MEPUTEIBHOTO PHOopa)

1.11

MNpOBOAUTL HUCCICAOBAaHUC 3aBHCUMOCTEMN (1)I/I3I/I‘IeCKI/IX BCJIMYHUH C
HUCIIOJIb30BAHUEM IIPAMBIX HSMepeHHﬁI IUNIAaHUPOBATL HCCIICIOBAHUEC,
CaMOCTOATCIBHO CO6I/IpaTB YCTaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTaThI
HOHy‘IGHHOﬁ 3aBHCHUMOCTH (bI/ISI/ILICCKI/IX BCJIIMYHUH B BUJC Ta6J'II/II_II/I

l"pa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHUA




1.12

MPOBOJAWTH  KOCBEHHbIE  HM3MEpPEeHHs]  (PU3MYECKUX  BEIUYHH:
IUIAHUPOBATh U3MEPEHHsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATH H3MEpPEHUs, CJIeAys MPEeAIOKEHHON HWHCTPYKIHH,
BBIUMCIISATh 3HAYEHHE BEJIUYMHbI M aHAJU3UPOBATH IMOJIyYEHHBIE

pEe3yAbTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH mpu  paboTe ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKK HM3YUYEHHBIX (PU3MUECKUX MOJIENIECH:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPOE TEJN0, TOUSUHBIH UCTOYHUK
CBETa, JIyd4, TOHKas JIMH3a, IUIAHETApHAas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOTI'O gApa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNHCAHMS, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (UBMYECKUX SBICHUM U HEO0OXOIUMBbIe

¢uznyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PHUCYHKHM HW3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX pudopoB "
TEXHOJIOTUYECKUX TPOLIECCOB NPHU PELICHUH Y4eOHO-TIPAKTUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJISl TOCTPOEHHs N300pakeHUI B MIOCKOM

3epKajie U cobuparolei JuH3e

1.17

NPUBOJUTH TMPUMEPHl (HAXOIUTh HWHPOPMAIUIO O TMPUMEPAX)
MPAKTHYECKOTO MCIIOIb30BaHMs (U3HMUYSCKUX 3HAHUH B TIOBCETHEBHOM
KU3HM I8 oOecredeHus Oe30MacHOCTH TpPU  OOpAIICHHH C
npuOOpaMH M TEXHUICCKUMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS U

cOOJII0ZICHHS] HOPM 3KOJIOIMUECKOI0 MOBE/ICHUS B OKPYKAIOIIEH cpenie

1.18

OCYIIECTBIISAThH MOUCK HHPOpMAIK (GU3HIECKOTO COACPKAHUS B CETH
WNuTepHeT, caMoOCTOSTENbHO (QOPMYIUpPYS TOWCKOBBIA  3arpoc,
HAaXOOUTh TYTH  ONPEACICHHUS  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(POpMAllMM Ha OCHOBE HUMEIONIUXCS 3HAHUM M JOIMOJHUTEIHHBIX

HUCTOYHHKOB

1.19

WCIIONIb30BAaTh MpPH  BBINOJIHEHWHM Y4YE€OHBIX 3aJlaHUl  Hay4dHO-
MOMYJISPHYIO JIUTEPaTypy (U3MUECKOrO COJAEpIKAaHUS, CIPABOYHBIC
MaTepuanbl, pecypchl ceTu VHTepHeT; BiameTrh HpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIUU U3 OJHOM

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

CO3/1aBaTh COOCTBEHHBbIE NUCbMEHHBIE U YCTHbIE COOOIIEHHUS Ha
OocHOBe HUHGPOpPMAlUU M3 HECKOJIbKUX HCTOYHHUKOB (DU3MUECKOrO
coliepKaHUs, MyOJIIMYHO MPEJCTABIATh PE3yIbTaThl NMPOCKTHOW HIIN
UCCIIEIOBATENIbCKOM  JAESTENbHOCTH, MpU  ATOM  [PaMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasjaeina
GU3MKM U CONpPOBOXKIATh BBICTYIUIGHHE Ipe3eHTalueld ¢ y4éTom

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IpY BBITOJHEHUN Y4YEOHBIX MPOEKTOB U HCCIENOBAHUNA (U3NUECKUX
NPOIIECCOB pacrpeiessaTh 003aHHOCTH B T'PYIINE B COOTBETCTBUH C
[IOCTaBJICHHBIMM  3aJa4aMH, CJICAUTh 3a BBIIOJHECHUEM IUIAHA
JEUCTBUM M  KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLEHHUBATHb
COOCTBEHHBIM BKJaJ B JAEATENBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHHUKATHBHOE  B3aUMOJEHCTBUE,  MpPOABISAL  T'OTOBHOCTH

pazpematb KOHGIUKTHI




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3jaena

Kon
JIEMEHTA

HpOBepﬂeMme IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

11

duznka — Hayka O TMpupoae. SBICHUS TPUPOIBI.
dusnueckue SIBJICHUS . MEXaHHUYECCKHUE, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBBIC

1.2

@usnyeckue BeIMYUHBL.  V3MepeHne  (QHU3MUECKUX
BenuuuH.  Dusuueckue  npubopsl.  Ilorpemnocts

U3MepeHnil. MexayHapoHas cucTeMa e IMHULL

13

14

ECT@CTBCHHOH&Y‘IHLIIZ MCTOJ IIO3HAHMA: HaGJ’II-OI[eHI/IC,
MMOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC THIIOTE3,
9KCIICPUMCHT II0 TIIPOBEPKE THUIIOTE3, 00BACHEHHE

Ha6J'II-OI[a€MOFO SIBJICHUSA

Ornucanne GU3NIECKUX SBICHUHN C ITOMOIIBIO MOJIEIICH

1.5

[IpakTryeckue padboOTHI:

###Par#Ht#113mepenne paccTossHUi.
###Par#H#113mepenne 00bEMa KHUJIKOCTH M TBEPIOTO
Tena.

#H#Par###0OnpeneneHue pa3MepoB MalbIX TeJl.
#HH#Par###l3mMepene  TeMmnepaTypsl  NPH  OMOILHU

FKHUAKOCTHOI'O TCPMOMETpPA U NAaTYHMKA TEMIICPATYPhL

ITEPBOHAYAJIBHBIE CBEJIEHMS O CTPOEHNHW BEHIECTBA

2.1

###Par###CTtpoeHue BelecTBa: aTOMbl U MOJIEKYIIBI, UX
pasmepbl.  OmbBITBI,  JOKa3bIBAIONIME  JHCKPETHOE

CTPOCHHE BCUICCTBA

2.2

#i##Par###]lpikenne  dvactuir  BemiectBa.  CBS3b
CKOPOCTH  JBW)KCHHS  YacTUI[ C  TEMIEPATypOM.

BpoynoBckoe nBmxenue, 1uddysus

2.3

BzaumopeiicTBHE YacTUI] BEIIECTBA: MPUTSKCHUC U

OTTAJIKMBAaHHUC




H###Par### ArperatHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, JKUJKOCTeH U TBEPABIX (KPUCTATIMYECKUX) TeI.

2.4 B3auMocCBsI3p MeXIly CBOHCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX W MX aTOMHO-MOJICKYIISIPHBIM
CTPOCHHEM

2.5 OCOoOEHHOCTH arperaTHhIX COCTOSTHUN BOIBI
IIpakTHueckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
ucrnoliib30BanueM ¢ororpaduit).

2.6 #HA#Par#H##OnpITel 1O HAONIOGHUIO  TEIUIOBOTO

paciupeHus ra3oB.
#HHHPar###0npITel IO  OOHAPYXKEHUIO JCHCTBUS CHJI

MOJICKYJISIPHOTO IIPUTAKCHUA

JIBWDKEHUE U B3BAUMOJIEMCTBUE TEJI

31 Mexanunueckoe JIBUDKCHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBIIKCHHE
#HH#Par###CropocTb. Cpenuss CKOPOCTh npu
3.2 HEPaBHOMEPHOM [IBI)KEHHMHU. Pacu€T myTd M BpeMeHH
JIBUKEHUS
SlBnenune uHepumu. 3aKOH HMHepuUMH. BzaumoneiictBue
3.3 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTU JABUKEHUS Tell.
Macca kak Mepa HTHEPTHOCTH Tela
34 ###Par### lnotHocTh BemecTBa. CBS3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BEMa BEIIEeCTBA
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJIEUCTBUS Tell
36 Cuna ympyroctd u 3akoH ['yka. M3mepeHue cuibl c
' MOMOILBIO TMHAMOMETpA
3.7 ###HPar#Ht#Isnenne TaroreHus u cuia Tshkectu. Cuna
' TSKECTU Ha JpYrux IaHerax. Bec Ttena. HeBecomocTth
38 Cuna Ttpenusi. TpeHHE CKOJBKEHUS W TPEHHUE TMOKOSI.
' Tpenue B npupoae U TEXHUKE
29 #HH##Par###Cnoxenne Ccuil, HaMpaBJICHHBIX 110 OJHOU
' npsiMoi. PaBHoAeHCTBYIOIIAs CUIT
3.10 IIpakTueckue padbOTHI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABW)KCHHS
(wrapuka B OKHIKOCTH, MOJEIU  3JIEKTPUYECKOro
aBToMoOmIst M Tak pjanee). OrmpeneneHue cpeaHen
CKOPOCTH CKOJIBXEHHs Opycka WM IIapuka 1o
HAaKJIOHHOM IUIOCKOCTH. OmnpenenceHue  IIOTHOCTH
TBEPAOTO Tena. OnbIThI, J€EMOHCTPUPYIOIINE
3aBHCUMOCTh PAcCTshKEeHUs (nedopmaryiv) IpyKUHBI OT
OPWIOKEHHOW  cuibl.  OmNbITEL, JAEMOHCTPHUPYIOIINE
3aBHCHMOCTb CWJIbI TPEHUS CKOJIBKEHUSI OT Beca Teja U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEN

@usnyecKue sBICHUSA B IPUPOJE: IIPUMEPBI IBUKCHUS C

3.11 Pa3MYHBIMU CKOPOCTSIMH B JKUBOW U HEKUBOW MPUPOJIE,
JIEMCTBUE CUIIBI TPEHUSI B IPUPOJIE M TEXHUKE
3.12 TexHU4ecKre ycTpoiCcTBa: JUHAMOMET, MOITHITHUKA
JIABJIEHUE TBEP/BIX TEJL XKUIKOCTEN 1 TA30B
41 Hasnenne tBEpHoro Ttena. CrnocoObl yMEHBIIEHUS W
' YBEJIMYCHUS JTABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMIIEPaTyphl
43 [lepenaya maBrneHus TBEPABIMU TEIAMHU, KHUAKOCTIMU U
' razamu. 3akoH [lackans. [lTHeBMaTu4eckre MalvHbI
3aBUCUMOCTh  JaBJICHHSI JKUJKOCTH OT  TJIyOWHBI.
4.4 IMaapocraTtudeckuii mapaaokc. CooOIIarONMecs COCyabl.
['anpaBiryeckre MEXaHU3MbI
ATtmocdepa 3emin u atMocdepHoe naBienue. [IpuanHb
45 CYIIIECTBOBAHMS BO3AYIIHOW 000m0uku 3emuid. OmbIT
' Toppudemn. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS
46 W3mepenne atmocdepHoro masineHus. [Ipubopsl ans
' U3MepeHus: aTMOC(HEpHOro AaBICHUS
JleiicTBHE XUJIKOCTHM WU Ta3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BelTamkuBaromas (apXmmenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue Ten. BozmyxomnaBanue




4.9

[TpakTryeckue paboTHI:

HccrmegoBanne 3aBHCHMOCTH Beca Tela B BOAE OT
00béMa TOrpyKEHHOM B IKHJAKOCTh YacTH Tea.
OnpenesieHUe BBITAIKABAIOIICH CHIIbI, IEUCTBYIOLIECH Ha
TEJIO, TMOrPY)KEHHOE B  KUJKOCTb. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, AEHCTBYIOIICH
Ha TEJIO B JKUJIKOCTH, OT Macchbl Tena. OIBITHL,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLLIECH
CWJIBI, JCUCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOW B KUAKOCTh YacCTU TeJla U OT INIOTHOCTH
JKUJKOCTH. KoucrpyupoBanue apeomerpa WA
KOHCTPYMPOBAHUE  JIOAKM W  ompeacneHue e

Ipy30I0AbEMHOCTH

4.10

dusnyecknue  SBIGHHS B TOPUPOJE:  BIHUSHUE
aTMOC(EepHOro aBjIeHUS Ha )KUBOM OpraHu3M, IUIaBaHHe

pBIO

411

TexHuyeckue YCTpPOMCTBA: COOOILIAOIIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOHW HAcoC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT A

5.1 Mexanunueckas pabota
5.2 MexaHnyeckasi MOIIIHOCTb
53 [lpocThie MeXaHWM3MBI: pblYar, OJOK, HaKJIOHHAs
' wiockocTh. [IpaBuiio paBHOBecHs pblyara
5.4 [IpumeHeHne npaBuiia paBHOBECHS pblyara K 0JIoKy
«3omotoe  mpaBwio»  MexaHukH.  KoadduumeHt
5.5 MOJIE3HOTO NEeNUCTBUA MEXaHU3MOB. [Ipoctoie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHManbHas SHEPTUM TeJIa, MOJHITOr0 HaJ 3eMIEH
5.7 Kunerndeckas sneprust
58 [lonHas mexaHudeckas SHEprus. 3aKOH W3MEHEHUS U
' COXpaHEHHs] MEXaHUYECKON SHEPTHH
5.9 IIpakTueckue padbOTHI:




#H#Par###Onpenenenne paboThl CHUIBI TPEHUS NpHU
PaBHOMEPHOM JIBXKEHMH Tejla [0 TOPU30HTAIBHON
nosepxHoctu. MccnenoBanue ycinoBuii paBHOBECHS
peruara. Msmepenue KIIJI HakIoOHHOH MIIOCKOCTH.

N3ydenue 3aKkoHa COXpaHEHUS] MEXaHUYECKON SHEPT U

duznueckue SIBICHUS B opupoac: pblHaru B TEJIC

5.10
YeJI0BeKa
TexHHuecKkne YCTPOMCTBA: pblUar, IMOJABWXHBIM U
5.11 HETOBIKHBINA OJIOKM, HAKIIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAePKAHUA
pa3zena 3J1eMeHTa
TETUIOBBIE ABJIEHUA
OCHOBHBIC  TIOJIOKEHHUS MOJICKYJIIPHO-KHHETUYECKON
6.1 TEOPUM CTPOEHHUs BemlecTBa. Macca U pa3mepsl
. MoJieKya.  OnbITel,  MOATBEP)KAAIOIHME  OCHOBHBIE
MIOJIOKEHHS MOJIEKYJISIPHOKUHETUIECKON TEOpUHU
Mogenn  TBEPAOro, JKUAKOIO W ra3000pa3HOro
6.2 cocTosHUM BemecTBa. Kpucramuimdeckue u amopHbIe
Tena
OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPABIX Tel
0 6.3 Ha OCHOBE TIOJOXKEHUH MOJIEKYIIPHOKUHETHYECKON
TEOPHH
6.4 CMauuBaHue U KallWIISIPHBIE SIBJICHUS
6.5 TennoBoe pacmmpeHue U cxaThe
56 Temmneparypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO
. TEIUIOBOI'O JABMKEHHS YaCTHUI]
57 Buytpennss sneprus. CriocoObl U3MEHEHUS! BHYTpEHHEH
. SHEPrHuHu: TEeIUIonepeada u COBEpIIeHNE paboThI
6.8 Bugsl Teronepenauun: TEIUIONPOBOJHOCTh, KOHBEKIIHS,




HU3JTyUCHHUEC

Komnuectso  TemnoTel. YaenbHas — TEINIOEMKOCTH

6.9
BELIECTBA
TernmooOMeH u TemyIoBOE€ paBHOBecHE. YpaBHEHHUE
6.10
TEIJIOBOro OanaHca
611 [InaBnenue U OTBEpEBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemioTa riaBiIeHUs
[lapooOpa3zoBanue U  KoHIeHcanusi. VcmapeHwue.
6.12 Kunenue. VnpenbHas  Temiora mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIEHUS OT aTMOC(HEPHOro
JaBJICHHUS
6.13 BraxxnocTs Bo3myxa
6.14 DHeprus TomIMBa. Y ieJbHasl TeII0Ta CropaHus
[Mpuamuner  pabotel  TeruoBbix —apuratenein  KIIJ
6.15 TEIJIOBOr0O ABUraTess. TemioBble ABUTATEeNId U 3alluTa
OKpYKaroIleu cpebl
3aKOH COXpaHEHHUsSI M MPEBPAILCHUS SHEPTHH B TEIIJIOBBIX
6.16
nporueccax
[IpakTryeckue pabOTHI:
H#HHHPar###0nbITel 10 OOHAPY)KEHHUIO JIEUCTBUS CHII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
#HHPar####OnbITBL  TI0  BBIPALMBAHUIO  KPUCTAJIJIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHPar###OnbeITE 1o HaOJIIOJEHUIO TEILUIOBOTO
6.17 paciIMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX Tell.

#HPar###Onpenenienne TaBleHUs BO3AyXa B OayuloHE
HINPHILIA.

H#HHHPar###0OnbITbI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH
JIABJICHUS] BO3JyXa OT €ro o0béMa M HarpeBaHus WIU
OXJIaXICHUSI.

###Par###1Iposepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJINHBI CTOJ0MKA KHNOAKOCTH B TepMOMeTpI/I‘ICCKOﬁ




TpyOKe OT TeMIIepaTyphbl.

#H##Par#H##Ha0monenne W3MEHEHUS BHYTpECHHEH
SHEPrUU Tela B pe3yibTaTe Teruionepenayn u padoTsl
BHEITHUX CHIL.

#H##Par###lccnenoBanrue SBJIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJTHON U TOpsYEi BOJIBI.
#HH#Par#H##Onpenenenue KOJIMYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOW TPH TEIJIOOOMEHE C HarpeThiM
METAUTHYECKUM IIITUHAPOM.

#H##Par###Onpenenenue  yaeIbHOU TEIUIOEMKOCTH
BEIIECTBA.

#HH##Par#H###lccnenoBanue npoiecca UCIapeHusl.
##HPar###OnpeniesieHne  OTHOCUTENIBHOM — BJIAXKHOCTH
BO3/TyXa.

#H#Par#H##Onpenenenre yaeabHOW TETUIOTHI TIABICHUS

JIBJA.

6.18

Odusuveckue SBICHUS B MPUPOJAC: TMOBEPXHOCTHOE
HATSDKEHHE W KallWULIPHBIC SIBIICHUS B IPHPOJIE,
KpHUCTaJUTBI B Tipupoe, m3nydeHne ColHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHnyeckne  ycTpoWcTBa:  KaNWUIAPBL,  NPUMEPHI
HCIIOJIB30BAaHNSl KPUCTAILIOB, >KUJIKOCTHBI TEPMOMETP,
JATYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, NCHUXPOMETp, IMapoBas TypOUHAa,

ABUTATCJIb BHYTPCHHECTO CIOPpaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 DnekTpuzanus Ten. [[Ba pojia aIeKTpUUeCKUX 3apsiioB
B3anmoneiictBue  3apspkeHHBIX  Teln.  3akoH  Kyiona

7.2 (3aBUCHIMOCTB CHJTBI B3aUMOJICHCTBHS 3apSKEHHBIX TEIl OT
BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEKAY TEJIaMu)

23 Onexrpuueckoe nosie. Hanpsyk€HHOCTD 31EKTPUUECKOTO

I10JIA. HpI/IHI_II/IH Cyneprno3nuun 3JICKTPUICCKUX nojieu




(Ha KaYECTBEHHOM yPOBHE)

Hocurenn »snexkTpudeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anekTpuyeckuit 3apsa. Ctpoenue aroma. IlpoBonHuku u
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUS IEKTPUICCKOTO 3apsia
- DONeKTpUueckuid  TOK.  YCJIOBHUS  CYyLIECTBOBaHHS
' ANEKTPUYECKOT0 TOKA. VICTOYHMKYN MOCTOSIHHOTO TOKa
JeticTBus 3JEKTPUYECKOTO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTAX U razax
- Onextpuueckas uenb. Cwia ToOKa. OIEKTPUUECKOE
. HaIpshKeHUe
29 ConpoTuBiieHue MIPOBOJHUKA. VY nenbHoe
' COINPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 11 yyacTKa Lenu
[locnenoBarenpHOE W HapaJUIeIbHOE  COEAMHEHUE
7.11
IIPOBOJHUKOB
PabGota M MOIIHOCTb 3JEKTPHUUECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNEKTpUYECKUE IEeTH W IMOTPEOUTENN AICKTPUICCKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHne
IlocrositHHBIE MarHWTHL. B3anMoneicTBHE MOCTOSHHBIX
7.14
MarHuToB
MarautHoe mone. MarHuTHoe mosie 3eMiIM U €ro
7.15
3HAUEHUE JJIs )KU3HU Ha 3emiie
216 OmnsIT Opcrena. MaroHuTHOE 1OJIE DIEKTPUUECKOTO TOKA.
' [IpumeHeHne 31eKTPOMarHiTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO TOJISI HA TMPOBOJHUK C TOKOM.
717 DnexTpoJBUraTesb NOCTOSSHHOrO ToKa. Mcmnonbp3zoBaHue
' AJEKTPO/BUraTee B TEXHMUYECKHUX YCTPOMCTBaX M Ha
TpaHCIIoOpTe
7.18 Onbitel  @apajges.  SIBineHue  3JIE€KTPOMarHUTHOMN




unaykuuu. [Ipasuiio Jlenna

DIIEeKTPOTeHEPATOP. CriocoOmr MOJTydSHUS
7.19 3JIEKTPUYECKOU SHEPIumu. DNEeKTPOCTAHIINI Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnBITHI 110 HAOTIOACHHUIO JICKTPU3AIUU TEJ WHIIYKITUCH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue nAelcTBUA OSICKTPUUECKOTO TIONS Ha

MIPOBOJAHUKH U TUIIIEKTPUKH.

COopka ® mIpoBepKa pabOTHl DJIEKTPUUYCCKON IETH

MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHmie CUJIbI TOKA.

N3mepenue u perynupoBaHe HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HJIYILIETO Yepe3

PE3UCTOP, OT CONMPOTHUBIICHHUS PE3WCTOPA W HANPSDKCHUS

Ha pe3UCTope.

OnbITHL, JIEMOHCTPHUPYIOIINE 3aBHCHUMOCTh

ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
7.20 JUTHBI, TUTOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepuara.

[IpoBepka mnpaBuna CIOXKEHHUS HANPSHKEHUWA  TIPU
MOCJIeI0BAaTEIbHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHIIBI TOKa MPU MapaieTbHOM
COeMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HIYHIETO 4Yepe3 Ppe3uCTop.
OmnpeneneHrie  MOLIHOCTH  3JIEKTPHUUECKOTO  TOKa,
BbIJIENIsIEMOIl Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYLIETO 4Yepe3 JaMIOUKy, OT HamlpsKEeHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MardmMTHOI'O BSaHMO,Z[efICTBHSI IIOCTOAHHBIX MAar”HHUTOB.
W3yueHre MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB MPH
ux oObeAMHEHMH |  pasaeieHuu. McciemoBanue
JEUCTBUA JEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OneITbl,  JEMOHCTPUPYIOLIUME  3aBUCHUMOCTb  CHJIBI




BBaHMOﬂeﬁCTBHﬂ KaTylIKh ¢ TOKOM H MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHUA TOKa B KaTYIIKE. HSyquHe

HCﬁCTBHﬁ MArofuMTHOIO II0Jid Ha IMPOBOAHHUK C TOKOM.

KounctpynpoBanue u H3y4YeHHUE paboThI
3JIEKTPOJIBUTATEIIS. 3mepenue KITA
3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHIO ABJICHUA BJIGKTPOMaFHI/ITHOf'I HWHAYKIWHA:
HUCCIICIOBAaHUC W3MEHEHHI 3HAYCHUSI H HaIpaBJICHUA

HHAYKIOHUOHHOI'O TOKA

7.21

Ousuueckue SBIEHUS B NPUPOJE: IJIEKTPUUYECKUE
SBICHUST B  aTtMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MATHUTHOE TOJIe 3eMJIH, peid MOIIOCOB,
POJIb MarHUTHOTO TOJIS JJIsl )KU3HU Ha 3eMile, MOJSIPHOE

CHSIHHC

7.22

TexHU4YecKrne yCTPOWCTBA: JJIEKTPOCKOI, aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUETYUK IIEKTPUYECKOM DHEPIuu,
ANEKTPOOCBETUTENbHBIE ~ NPUOOPHI,  HArpeBaTeIbHBIC
AJIEKTPONIPUOOPHI (mpumepsr), AJICKTPUICCKUC
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUIaTElb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KIIACC
Kon
Konx anemenra [IpoBepsiemble 27IEMEHTHI COAEPKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JBWKEHHE. MarepuainpHas TOYKA.
51 Cucrema orcuéra
i 8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOI'O IBUKEHHUS
8.3 PaBHOMEpHOE IPAMOIIMHEHOE TBH)KEHUE
##HPar##HepaBHOMepHOE MPAMOIUHENHOE JBUKEHHE.
8.4 Cpennsiss ©  MrHOBEHHass CKOpPOCTb Tejla  IpHU

HEPAaBHOMEPHOM JBHUKECHUU




YckopeHue. PaBHOyCKOpEeHHOE MPSAMOIMHENHOE

8.5
JBUKCHHE
8.6 #H#Par###Crooonnoe nagenue. OnerTe! [ anunes
###Par###PaBHoMepHOEe JBUKEHUE TI0O OKPYKHOCTH.
8.7 [lepuon m wactora obOpauieHus. JIuneliHas U yrioBas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEeHNE
8.8 [lepBriii 3axkoH HproToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetuii 3akon HeroToHa
8.11 HH#HPar###] [puHIIATT CYTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHHPar####Cunia  TpeHus: Cuila TPEHUs CKOJBbXEHHUS,
8.13 CHJIa TPEHHS MTOKOS, IPYTHUE BUIBI TPEHUS
#H#HPar###Cuna  TSOHKECTH H = 3aKOH  BCEMHUPHOTO
514 TATOTEHUA. Y CKOPEHHE CBOOOHOTO MaeHHUs
JBuwxenne  mmaHet  Bokpyr  Comuma.  IlepBas
815 KOCMHUYecKasi CKopocTb. HeBeCOMOCTh 1 meperpys3ku
8.16 PaBHOBecue MaTepuaabHOW TOYKHA. AOCOIIOTHO TBEPIOE
' TEJ0
###Par###PaBHoBecue TBEPAOrO Tela C 3aKPETUIEHHON
847 OCbI0 BpameHuss. MomeHT cuibl. LIeHTp Tsxectn
8.18 Nmnynsc Tena. U3menenue umiynsca. MMnynsc cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 H#HHH#Par###PeakTHBHOE NBIKEHIE
8.21 Mexanndeckasi paboTa ¥ MOIITHOCTh
Pabora cunm TsaxkecTH, ympyroctd, TpeHus. CBs3b
8.22 SHEPruu U paboThI
) [lorennmaneHast »HEprus Tena, NOAHATOTO  HAX
8.23 MIOBEPXHOCTHIO 3eMIIH
8.24 [loTeHunanbHas 3HEPIUsl CKATON NPYKUHBI
###Par###Kunetnueckas ~ sHeprus.  Teopema 0
8.5 KUHETUYECKOW YHEPTUU
8.26 HHHPar###3aKkoH coXpaHeHUs] MEXaHUYECKOH SHEpruu




8.27

[IpakTuyeckue paboOTHI:

OmnpeneneHue cpeiHed CKOPOCTU CKOJIBXEHHs Opycka
WIM [BIDKCHMS IIApUKa 110 HAKIOHHOW INIOCKOCTH.
OnpeneneHyre yCKOpeHUs Tena NPU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IIPU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayalbHON CKOPOCTH.
[IpoBepka rumoTE3bl: €CAM MPU PABHOYCKOPEHHOM
JABMXXCHUN 0e3 HavaILHOU CKOPOCTHU NYTHU OTHOCATCHA
Kak psan HEUETHBIX 4Yuceil, TO COOTBCTCTBYIOIINC
IPOMCIKYTKU BPECMCHHU OJIUHAKOBLI.

HccnenoBanue 3aBUCMMOCTU CHJIBI TPEHHUS CKOJIBKEHUS
OT CWIbl HOpPMaJbHOTrO JaBieHus. Omnpenenenue
ko3(duuuenta TpeHus ckosbxkeHus. OmnpexneneHue
KECTKOCTH TMpYXuHBL. OnpeneneHue padboOTbl CHIIBI
TPEHHs IIPM PAaBHOMEPHOM JBIJKCHHU Tela IO
TrOpPU30HTAJILHONW moBepxHocTU. OmnpeneneHue paboThI
CHJIBI  yOpYyrocTH  IpU  NOABEME  Ipy3a  C
HCIIOJIB30BaAaHHUEM HCIIOABM>XKHOI'O u IIOABUIXKXHOTO

0JIOKOB

8.28

duznyeckue SBICHUS B mpupoac: NpuiIMiBbl U OTJIMBBI,
JABMXXCHUC IIJIaHCT CoaHeyHoH CUCTCMbI, PCAKTHUBHOC

ABUIKCHUC KHUBBIX OPraHU3MOB

8.29

TexHuyeckue YCTpOﬁCTBaZ CIINAOMCTDP, JaTYUKH

IMOJIOKCHUA, paACCTOAHUA U YCKOPCHUS, PAKCTBI

MEXAHWYECKUE KOJIEGAHHMA 1 BOJIHBI

KonebartenpHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKH

o1 KOJIeOaHU: Mepuo/], 4acToTa, aMIUTUTYa
9.0 Marematnueckuit u IIPYKAHHBIN MasITHUKHU.
' [peBpatienue sHEprun Npu KoaedaTeIbHOM JIBHKEHUH
03 3aryxaromue KojebaHus. BpIHyXJeHHBIE KoieOaHMs.
' Pesonanc
Mexannueckre BosIHbL. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHbIE W TONEpPEYHBbIE BOJHBL. JlJIMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHusi. MeXxaHn4eCKHe BOJIHBI B




TBépI[OM TECIIC, CEHCMHUYECKHUE BOJIHEI

9.5 3ByK. ['poMKOCTb 1 BhICOTA 3BYKa. OTpa)KeHHE 3ByKa
9.6 Nudpas3Byk u yiapTpa3Byk
[IpaxTrueckue padbOTHI:
OnpeneneHre 49acTOThl H  Tepuoaa  KoyieOaHUi
MaTEMaTHYECKOTO MasiTHUKA.
OnpeneneHre 4YacToThl ©  Tepuoaa  KosieOaHUi
NPYKHHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCMMOCTH TepHoAa  KoJjeOaHUi
' MOJIBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH TepHoAa  KoJjeOaHUM
OPYXKHMHHOTO MasTHHKa OT Macchl rpysa. lIpoBepka
HE3aBHUCUMOCTH nepuoja Kosie0aHuit rpysa,
MOJIBELIEHHOTO0 K HUTH, OT Macchl Ipy3a U >KECTKOCTHU
NpYXUHBL. M3MepeHne ycKopeHUs: CBOOOHOTO TaICHHUS
Ou3nvecKue SBJICHHUS B MPUPOJIC: BOCIPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJICTPSICEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO
9.9 TexHU4Yeckrue YCTPOMCTBA: 9XOJOT, HCIOIH30BaAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMal"HI/ITHOC II0JIC. BHGKTpOMaFHI/ITHBIe BOJIHBEI.

104 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 351eKTPOMarHUTHBIX BOJIH

10.3 DJneKTpoMarHuTHas npupoaa cBera. CKOpOCTh CBeETa.

' BonHoBEIE CBOlCTBA CBETA

[IpakTtuyeckue pabOTHI:

10.4 W3ydyeHne CBOMCTB  DJJIEKTPOMarHUTHBIX BOJH  C
MOMOIIbI0 MOOMIIBHOTO TenehoHa
@dusnueckue SABIEHUS B HIpUpOAeE: OHOJIOrMYECcKoe

10.5 JeHCTBHE BUJIUMOTO, yIbTpadrOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUI

106 Texnuueckue YCTpOMCTBA: UCIIOJIb30BAHUE

SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3H




11

CBETOBBIE ABJIEHUA

11.1 JlyueBast monenb cBeta. IcTOUHHMKY cBETa
11.2 [IpsamonnHEHOE pacpoCTpaHEHHE CBETA
Otpaxenue cBeta. [Imockoe 3epkano. 3akOH OTPaKEHUS
11.3
cBeTa
114 [Ipemomnenne cBera. 3aKOH TMPEIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKCHHE CBETA
11.5 JInnza. Xop myyeit B TuH3E
116 OnTnueckast cuctema (oToarnmnapara, MUKPOCKONA U
' TeJecKona
117 I'maz kak onTuyeckas cucrema. biau3opykocTe U
' JATbHO30PKOCTh
118 Paznosxxenue 6enoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpaabHBIX IBETOB. Jucmepcus cBeTa
[TpakTrdeckue pabOTHI:
#HHPar###ccnenoBanue 3aBUCHUMOCTH yriia
OTpaXeHHs CBETOBOTO JIy4ya OT yIJia MajeHusl.
#H##Par###3yueHne  XapakTEPUCTHK  H300pakeHHS
npeaMeTa B INIOCKOM 3epKalie.
#H#Par###1cciae noBanue 3aBUCHUMOCTH yriia
NPEeOMJICHUSI CBETOBOIO Jiydya OT Yrjla MaJeHus Ha
119 TPaHUIIE «BO3IYX — CTEKIION.
' #H#Par##lonyuenne  nM300pakeHU € MTOMOIIBIO
coOMparoIIeH TUH3HI.
##HPar###Onpenenenue  (QOKYCHOTO pPACCTOSHUS U
ONITUYECKOUN CHUITBI COOUPAIONICH JTUH3BI.
HHHPar###0OnpITel IO Pa3NIOKEHUIO O€Noro cBera B
CIIEKTP.
HH#HPar###0ONpITEl IO BOCHPUSATHIO 1IBETA IPEIMETOB
pU WX HaOIIOACHUH Yepe3 IBETOBbIE (PUIBTPHI
®dusunyeckue sABICHUS B npupoje: 3atMeHus CoJiHIa 1
11.10 JlyHbI, 1IBETa TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(BeT HEOA, pedpakius, paayra, MUPax)
11.11 TexHuueckue YCTPOMCTBA: OYKH, MIEPUCKOIL,




12

(I)OToanHapaT, OIITHYCCKHUEC CBCTOBOIbI

KBAHTOBEBLIE SABJIEHUA
121 Onertel Pezepdopna w mmanertapHass MOENb aToMma.
' Monens atoma bopa
199 Hcnyckanne u moriomeHne cBerta aToMoM. KBaHTHI.
' JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTh. Anb(da, 6eTa- 1 raMMa-u3ITyYeHHs
oy Crpoenue aromHoro sapa. HykinonHas Mojenb
' aToMHoro siapa. M3otonsl
125 PagunoaktuBHble mpeBpamieHus. llepuoa mnomypacnazna
' aTOMHBIX s7ep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO H
' MacCOBOT'0 YHCe
12.7 OHeprus cBA3U aTOMHBIX siziep. CBsA3b MAaCChl U YHEPTUU
128 Peakuuu cunTtesa u neneHus anaep. VICTOUHUKN SHepruu
' CounHna 1 3B€31
129 SnepHas oHepretuka. JleWicTBMe  paJMOaKTUBHBIX
' U3JTy4EHUI Ha )KUBbIE OpPraHU3MBbI
[IpakTrueckue padboTHI:
HaGmroneHne CIDIONIHBIX H  JIMHEHYATBIX CIIEKTPOB
12.10 U3ITY9ICHUSI.
HccnenoBanue TPEKOB: M3MEpPEHHE JHEPTHH YACTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepeHune paaroakTHBHOTO GoHA
@dusznueckue SABICHUS B NPUPOAE: ECTECTBEHHBIN
palnOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paiMOaKTUBHOE M3JIY4YEHHE MPUPOAHBIX MHUHEPAJIOB,
JeficTBUe PAaJUOAKTUBHBIX M3JIyYEHHH Ha OpraHu3M
4eyioBeKa
1212 Texnnueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIWBUyaIbHbBIN JO3UMETp, KaMepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOEHHS OCHOBHOI1 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOT0 00111ero o0pazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu QUMK B HAY4YHOM  KapTUHE  MUDA;
c(hopMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOW CBSA3U
¥ TI03HABa€MOCTH SBJICHMHM NPUPOABI, O POJIU HKCIEPUMEHTa B
buszuke, o0 cucTeMooOpasymIleil poau GU3UKA B Pa3BUTHHU
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTUH, 00 3BOJIIOLHU
(GUBUYECKUX 3HAHWK M UX POJM B IIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKIAJE€ POCCUICKUX M 3apyOCKHBIX YUYEHBIX-
(¢u3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IPOLIECCOB OKPYKAIOLIErO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHusT O BUJAX MaTepuu (BELIECTBO M I0J€), O JBMKEHUHM KaK
croco0e CyIIecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYIISIPHON TeopHH
CTPOEHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUU MPUPOIBI
(MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3inyath SBJICHUS 110 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3HUecKoe SBJICHHE;
YMEHHE pacrlo3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3NYECKUX SBICHUN
B OKpYXalolleM MHpe, BBIIESAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKM)

Brnanenne ocHOBaMHM TOHSTHIHOTO amnmapara ¥ CHUMBOJHYECKOTO
s3bIKa (PU3WKH M WCTOJIb30BaHWE WX JUIS PEIICHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tei, (U3NYCCKHUE SBICHHUS U

MMPpONLCCChI, UCITIOJIb3YA (1JYHI[aMCHTaHLHBI€ N OMIIMPUICCKUC 3aKOHBI

YMeHue onMuChIBaTh HN3YYCHHBIC CBOMCTBA Tell U (I)I/IBI/I‘-ICCKI/IG SIBJICHUA,

HCIIOJIb3Y (1)I/I3I/I"IGCKI/IG BCIIMYHHBI

Bnagenne ocHOBaMM METOJOB HAaydyHOTO TIO3HaHUS C Yy4ETOM
CcOOJIFOICHHS TPaBMJI O€301IaCHOTO TPYyJa: HAOMIOJeHUE (HU3UIECKUX
SIBJICHU

YMEHHE CAMOCTOSITEIbHO COOMpAaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JlaHHOro Habopa 00OpyIOBaHUS 1O WHCTPYKLIMH, OMUCHIBATH X0
OIbITA U 3alMCHIBAT €0 Pe3ybTaThl, GOPMYIUPOBATH BBIBOADI;
IPOBE/ICHUE NPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEJTUYUH:
YMEHUE IUIaHUPOBaTh M3MEPEHMs, CaMOCTOATEIBHO CcOOMpaTh
DKCIEPUMEHTAIbHYI0 YCTAHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAYECHHWE BEJIMYMHBI M AHAJIU3HPOBATH IOJYyYEHHBIE PE3YJIbTATHl C
Y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEIOBAHUN;
CaMOCTOATENILHO  COOMpaTh HKCHEPUMEHTAIBbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIENOBAHME [0  HMHCTPYKLUHU,  IPEICTABIATH
MOJyYeHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIUI U
rpauKoOB, YYUTHIBATh MOTPEIIHOCTH, J€aTh BHIBOJIbI IO pe3yiIbTaTaM

HUCCIICIOBAaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MoOJeliei
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKHJIKOCTEH M TBEPHABIX TeJ, IUIAHETapHAas MOJENb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO f]ipa) U yMEHHE NPUMEHATh UX IS

00BsicHEHUS! (PUBNYECKUX MPOLIECCOB

YMeHue oOBACHATH (PU3UUECKHE MPOIECCHl M CBOICTBA TN, B TOM
yuciae W B KOHTEKCTE CHUTyallud MPaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONMOPOW HAa M3YyYCHHBIE CBOMCTBA (PH3UUECKHUX

HBJ'IeHPIfI, (I)I/IBI/I‘ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oase 2 — 3 ypaBHEHHH),
UCIIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3MUecKue
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpaTKOE YCIIOBUE 3aj]layM,
BBISIBJISITH HEAOCTAIOLIUE JaHHbIC, BHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HeoOXouMBbIe JIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JaHHBIE,
MPOBOJIUTh PACUYEThl M OLEHUBATh PEATMCTUYHOCTH IOJTYyUYEHHOTO
3HaueHUsl (PU3UYECKON BEIMYMHBI; YMEHHE OINPEACISTh Pa3MEPHOCTh

(¢u3nUecKoil BETMUMHBI, TOJIYYCHHOH NP PEIICHUH 3a/1a4n

YMmenue XapaKTCPpU30BaThL TPHUHIUIIBI I[GflCTBPI;I TCXHHUYCCKHX
YCTpOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMMHCAHUIO, UCIIOJIB3Yys 3HAHUA O

CBOMCTBaxX (I)I/I?»I/I‘IeCKI/IX SIBJICHUM U HeO6XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IG




10

3aKOHOMEPHOCTHU

YMeHHue UCIoJIb30BaTh 3HAHUA O (U3UYECKUX SBICHHUSIX B
MOBCEHEBHOM KW3HM Il oOecreueHuss Oe30MacHOCTH TpHU
oOpamieHUd ¢  OBITOBBIMM ~ OpUOOpaMH M TEXHUYECKHUMH
YCTPOWCTBAMH, COXPAHCHUS 3JIOPOBbS M  COOJIIOJICHUS HOPM
OKOJIOTHYECKOTO TIOBEJCHUS B OKpYXKAIOMICH cpeze; MMOHUMAaHHE
HEOOXOUMOCTH TIPUMEHEHUS JOCTIDKEHUH (DU3WKU M TEXHOJOTHUU

AJI1 palluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TMpeAcTaBleHUs HHoOpMaH
(GU3MYECKOTO CONEpKaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTUW; YMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJlydeHHOW WH(OpPMAIlMK Ha OCHOBE HWMEIOIIUXCA 3HaHUM U
JOTIOJIHUTEIbHBIX ~ WCTOYHMKOB; YMEHHME  HCIOJb30BaThb  MpH
BBIMOJIHEHUH YYEeOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOTro CcolepKaHMs, CIIPABOUYHbIE MaTEpUajbl, PECYpPChl CETU
Wurtepner; BrnageHue 0a30BBIMH  HaBBIKAMH  ITPeOOpa3OBaHUS
uHpopMalii W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE
co3/laBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBE WH(POPMAIIUU U3 HECKOJIBKIX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 MEXAHUWYECKUE SIBJIEHMS
11 Mexanndyeckoe JBWKeHHWE. MatepuanbHas Touka. Cucrtema  OTcuéra.
' OTHOCHUTENBHOCTD IBIKEHUS
12 PaBHOMepHOE M HepaBHOMepHOE nBIKeHUE. CpenHsst ckopocTh. Dopmyna s
' BBIYHCIICHUS CpeHer ckopocTu: V = S/t
PaBHOMEpHOE TIPSIMOIMHEWHOE NBIKEHHE. 3aBUCUMOCTh KOOPIWHATHI TEJia OT
BPEMEHHU B CITydae paBHOMEPHOTO IPSIMOJIMHEWHOTO JIBFKEHUS:
13 X(f)=x,+vt
I'paduky 3aBHCHMOCTH OT BPEMEHH IS IPOCKIMH CKOPOCTH, TPOCKIIUU
MepeMEeIeHUs, IyTH, KOOPAWHATHl MPU PABHOMEPHOM TPSIMOJMHEHHOM
JBOKECHUN
3aBUCUMOCTh KOOPJIWHATHI TeJa OT BPEMECHH B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTUHEHOTO JIBUKCHHUSI:
5
Se(f)=vo, *f+ay* ;
2
DopMyIBl JUISI TPOSKIUU TEPEMENICHUsI, MPOCKIIMH CKOPOCTH M IPOCKIHH
YCKOpPEHUS TIPU PABHOYCKOPEHHOM IMPSMOJIMHEHHOM JIBUKCHUH:
2
1.4 s.(D=vy,.-t+a, X
U_\'(r) =Upy T4, I,
a (f)=canst,
U:.T: - l')1.'f2 :2{".'(5.'(
I'padukn 3aBUCUMOCTH OT BPEMEHHU IJIsi TPOCKIIMH YCKOPEHUS, MPOCKIIMH
CKOPOCTH, TIPOCKIIMH TMEePEMEIICHUs, KOOPAWHATHI TPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHYKCHUH
CBoOoanoe manenune. GopMysbl, OMUCHIBAIOIINE CBOOOAHOE IMAJCHUE TeJa IO
15 BEepTUKAIH (JBYDKEHWE Tella BHHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH

3emsn). I'papuku 3aBUCHMOCTM OT BpPEMEHHM JJIi HPOEKLUHU YCKOPEHMS,

MPOEKIIMK CKOPOCTH ¥ KOOPAMHATHI MpPHU CBOOOJHOM TMAaJCHUU Tejla IO




BEpPTUKAJIN

CkopocTh paBHOMEPHOTO JBIDKEHHUS Tela IO OKpyxkHocTu. Hampasnenue
CKOPOCTH.

®opmyna sl BBIYUCICHHS CKOPOCTH Yepe3 PAANyC OKPYKHOCTH W MEPHO]

oOpareHus:
L= ATR
T
16 H MUTEJIbH KOpEHHE. MpaBJICHHE LEHTPOCTPEMUTEIHLHOT
EHTPOCTPEMUTENbHOE yCKOpeHHe. HampaBiieHne UeHTPOCTPEMUTENBHOTO
yckopenus. @opmyra /11 BEIYUCICHUS YCKOPEHUS:
p
o
“TR
®opmyna, CBA3BIBAIOIIAS IEPUOJT U YACTOTY OOpaIleHUs:
v = 1
T
Macca. [InotHocTs Bemectsa. @opMysia i BBIYUCICHUS ITIOTHOCTH:
1.7 _m
V
18 Cuna — BektopHas ¢puzudeckas BennuuHa. CI0KeHUe CUl
1.9 SABnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CUJIbI, IENCTBYIOLIEH Ha
TEJ0
B3aumoneiictue Ten. Tpernit 3akoH HeroToHa:
1.11 _ _
Fy w=-F,
TpeHne 1nokost U TpeHHue CKoIbxeHU. DopMyIia I BBIUUCIEHUSI MOJYJIsL CUIIBI
1.12 TPEHUS CKOJIBKEHUS:
F_=pn-N
p~ M
Hedopmanus Tenma. Ynpyrue M Heynpyrue aedopmanuu. 3aKoH YHIpyrom
1.13 nedopmanuu (3akoH ['yka):
F=k-Al
1.14 Bcemupnoe TaroreHue. 3aKOH BCEMUPHOTO TATOTEHUS




my -1,
F=¢g -1 _2
R
Cuna TsKecTd. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
®dopmyna 1S BBIYUCIEHUS CUIIbI TSDKECTH BOJIM3H MoBepXxHOCcTH 3emun: F = mg.
JBuxenue manet Bokpyr Connua. IlepBas kocMuyeckast CKOpOCTb.

HesecoMocTs u nieperpysku

1.15

Nmnynbc Tena — BekTopHas Gu3nyeckas BeIMYHHA.
b=mi

Nmnynbe cuctemsl Tell. U3meHenne uMiyibca. MMIynbe cusbl

1.16

3aKoH COXpPaHCHUSA UMITYyJIbCa IJIA 3aMKHYTOfI CUCTCMBI TCJI:
Dp=nyU +m,U, =const

PeaxTuBHOE NBUMXKEHUE

1.17

Mexanuueckas pa60Ta. CDOpMy.TIa JJIA BBIYMCIICHUA paGOTH CHIJIBI:

A=Fscosa

Mexanndeckas MOIIHOCTbB:

nv=4
I

1.18

Kunertnueckas n IMOTCHIMAJIbHAsA DHCPIUs. CDopMyna JUI BBIYUCIICHUS

KUHETUYECKON YHEPIUU:

H!UE
B

TeopeMa 0 KHHETHUYECKOH SHCPIHUHU. <I)0pMyJ1a JUISL BBIYMCIIEHHS IOTEHIIMAIbHOMN

OHCPIuM TCja, IMOAHATOIO

Hang 3eMiéit:

E,= mgh

1.19

MexaHuyeckas SQHEprusi:
E=E.+E P

3aKoH coXpaHEHHs] MeXaHU4eckoi sHeprun. Popmyna A 3aKOHA COXPAHEHUs
MEXaHUYeCKON SHEpruu B OTCYTCTBHE cujl TpeHus: E = const.

[IpeBparenre MexaHU4eCKON YHEPTUH MPH HATUUUN CUIIBI TPEHUS.

1.20

IIpocThie MeXaHU3MBI. «30J10TOE MPABUIIOY» MEXaHUKH.
Peruar. Moment cwisr: M - FI.

VYcnoBue paBHOBECHS phlyara:




M +M, +..=0
[MonBuxHbIii 1 HenoABHXKHBIN O6510KK. KITJI mpocThIX MeXaHU3MOB,

n= Anonesnas
A‘S&I‘]_‘MHH

JlaBnenue TBEpAOTO TEA.

(DopMyna JJIA BBIYMCJIICHHA JaBJICHUA TBépI[OFO TCia:

= F
5
1.21 JlaBnenue ra3za. ATMmocdepHOe 1aBlICHUE.
I'mapocraTuyeckoe naBieHUE BHYTPH KHIKOCTH.
®opMyiia 17151 BBIYUCICHUS 1aBJICHUSI BHYTPH KUJIKOCTH:
P=pgh+Dy,
1.22 3akoHn [lackans. ['mapaBimuueckuii mpecc
3akon Apxumena. Popmyna Uil ONpeNeSiCHUs BBITAIKUBAIOIICH CHIIBI,
JEHUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUIKOCTD WM Ias:
1.23
F A T pgV
VYcnosue miaBanus tena. [maBanue cygoB ¥ BO3yXOIUIaBaHUE
Mexanuueckue KosneOaHus. AMIUIMTYAa, TEpUOJ W YacToTa KoJeOaHWiA.
194 dopmyna, CBA3BIBAIOLIAS YACTOTY U NIEPUOJT KOJIeOaHUI:
v = 1
T
195 MaremMatnueckuii M NpPYKUHHBIA MasTHUKU. [IpeBpamieHue >sHepruud npu
K0J1e0aTeIbHOM JABMKEHUU
1.26 3aryxatomue Konebanus. Bernyxnennsie konebanus. Pezonanc
Mexanuueckue BOJHBI. [IpomosbHbIE M MONEPEUYHBbIE BOJHBI. J[IMHA BOJIHBI U
CKOPOCTb pacIpOCTPAHEHHUS BOJIHBI:
1.27
L=v-T
198 3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI HAa TpaHULE
nByX cpel. H(pa3Byk U yIbTpa3ByK
Ipaxmuueckue pabomul
1.29 M3Mmepenne cpenHell TUIOTHOCTH BENIECTBA; APXMMEIOBOM CHIIBI; KECTKOCTH

MPYXUHBL; KO3(PPUIMEHTa TPEHUS! CKOJBXKEHUS; PaOOTbl CHUJIbI TPEHUS, CHIIBI




1.30

YIPYrocTH; CpelHel CKOpOCTH JBM)KEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka NpU JABWKEHMHM 110 HAKIOHHOM IUIOCKOCTH; YacTOThl M
nepuosa KoiebaHWd MaTeMaTHYeCKOro MasTHMKA; YacTOThl U IepHoja
KoJIeOaHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTa CHJIbl, JEHCTBYIOLIETO Ha phlyar;
paboThl CHJIBI YNPYrOoCTH INpPHU HOABEME I'py3a C IMOMOILBIO HEMOABHIKHOIO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a € MOMOUIbIO MOJIBUKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHJIBI OT 00BbEMa MOIpPYKEHHOM
JaCTHu TC€Jaa U OT INIOTHOCTH KHUIAKOCTH, HC3aBUCHUMOCTHU BBITaJIKI/IBaIOIJ_Ieﬁ CHIJIBI
OT MACCHI TCJIa; CUJIbI TPCHUSA CKOJILXKCHUSA OT CUJIBI HOPMAJIbHOT'O JaBJICHUSA U OT
pOia MOBEPXHOCTH; CWIbL YIIPYTOCTH, BO3HUKAIOIIEH B IPYXKHUHE, OT CTEICHU
nepopManuu MpYKUHBI; YCKOPEHUs] OpycKa OT yrila HaKJIOHA HaIpPaBIISIONICH;
neprosia (4acToThl) KojeOaHUM HUTSHOTO MasATHUKA OT JJIMHBI HUTH; MEpPHOAA
Kosie0aHUi NMPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCIIEZIOBAaHNE HE3aBUCHUMOCTH Iiepuoja KoneOaHWi HHUTSAHOTO MasiTHMKa OT

Macchl Tpy3a. [IpoBepka yciioBHs paBHOBECHS phluara

Qusuueckue sA6neHus 6 npupode: TIPUMEPbl JABWKEHHS C pa3IMYHBIMHU
CKOPOCTSIMH B )KUBOM U HEKMBOW NPUPOJIE, TEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TE€XHHUKE, TPWINBBI U OTJIMUBBL, JABWXKEHHE [IaHEeT COJHEYHOM CHCTEMBI,
PEaKTUBHOE JIBUJKCHME JKUBBIX OPTaHU3MOB, PblYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EpHOr0 JaBJCHUS HA >KUBOW OpraHW3M, IUIaBaHHE pbIO, BOCIPHUATHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPACCHUC, cericMHYeCcKHe BOJIHBI, IYHAMH, 5XO

1.31

Texnuyeckue ycmpoticmea: CIUJOMETP, NAaTYUKU TOJOKEHUS, PACCTOSHUS U
YCKOpPEHUS, WHAMOMETp, TMOAIIMIHUKNA, PaKeTbl, pblYar, MOJBMKHBIA U
HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,
COOOIIAOIINECs] COCYNbl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp, HXOJOT,

HCII0JIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE  TOJOXEHUSI  MOJEKYJISIPHO-KMHETUYECKOW TEOpUU  CTPOCHHUS
BeniectBa. Mojenu TBEPAOro, )KUIAKOTO U Ia3000pa3HOro COCTOSIHUNA BEIECTBA.

Kpucrannuaeckue u amopdHbie Tena

2.2

I[BI/I)KCHI/IG qJacTull BCIICCTBA. CBs3b CKOpPOCTH  ABMIKCHHUA YacCcTull C

Temneparypoil. bpoyHoBckoe nBmwxkenue, nuddysus

2.3

CMmaunBanue u KalMUJIJIIPHBIC ABJICHUA




2.4

TemoBoe pacInpCHUC U CIKATUC

2.5 TemnnoBoe paBHOBecHE
26 BuyTtpennss sHeprus. Pabora um Teruromepenada Kak CIOCOOBI H3MEHEHUS
' BHYTPEHHEHN HEPrUun
2.7 Buper Teruionepenayn: TeIIONPOBOAHOCT, KOHBEKIIUS, U3TYICHHE
HarpeBanne wu oxmaxkzaenwe Ten. KonwdecTBo  TemnoTel. Y enbHas
28 TEIUIOEMKOCTb:
O=am(t,~1;)
3aKOH COXpaHEHHUS PHEPrMHM B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
29 OanaHca:
O+0,+..=0
Ucnapenne u kouaeHcanus. VM3MeHeHHe BHYTpEHHEH HHEpruu B MpoIlecce
2.10 ucmapeHus M KoHAeHcauud. KumeHue IKUAKOCTH. YJenbHas TeruioTa
napoo6OpazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3myxa
[InaBnenne w Kpucrasumsanus. VI3MeHeHMEe BHYTPEHHEH OHEPrUM IIpH
TUTABJICHUY Y KPUCTAJUTH3AIMH. Y IeNIbHAS TeTUIOTA TJIaBICHHUS
2.12 0
l_}H
213 BHyTpeHHss sHEprUsi CropaHusl TOIUIMBA. Y IeNibHAS TeIIOTa CrOpaHusl TOIUIUBA:
' q=Q/m
2.14 [TpunHtUEl paboTh! TerIoBBIX ABUTaTenei. KI1J] TermmoBoro aBurarens
IIpaxmuueckue pabomul
N3mepenune yaenpHOM TEIUIOEMKOCTH METAJUTHYECKOTO IMIMHAPA; KOJIHYSCTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (UKCUPOBAHHOU
Macchl, B KOTOPYIO OITYIIEH HArpeThli IWIMHIP, KOJWYSCTBA TETUIOTHI,
2.15 OTJAHHOTO HArpPeThIM MHJIUHAPOM, TOCJE OIyCKaHHS €ro B BOAY KOMHATHOM
TEMIEPATYpPhl; OTHOCUTEIBHON BIIAXXHOCTH BO3AYyXa; VYICIBHOW TEIUIOTHI
IUIaBJICHUs Jibja. McciaemoBaHWe W3MEHEHHS TeMIepaTyphl BOIBI TP
Pa3IUYHBIX YCIOBHUAX; SIBICHUS TEIUIOOOMEHAa MpPHU CMEIIMBAHUU XOJIOJAHOW U
ropsideil BOJbI; Ipoliecca UCIapeHus
216 Qu3zuyeckue A6N1eHUs 8 nNpupode. TIOBEPXHOCTHOE HATSHKEHHE U KalWJUIApHBIC

SBJICHUSI B MPHUPOJE, KPUCTALIBI B Mpupone, uznydeHue CoiHIa, 3aMep3aHue




BOJI0EMOB, MOPCKHE Opu3bl; 00pa30BaHKE POCHI, TYMaHa, UHEsl, CHera

Texnuyweckue yCﬂ’lpOﬁCWlGd.’ KalmuJIJIApbl, IPpUMEPBI UCITIOJIB30BaAHUA KPHUCTAJIIIOB,

KHUJIKOCTHBIM TEPMOMETp, IaTYUK TeMIepaTypbl, TEPMOC, CUCTEMA OTOILJICHUS

247 JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOWHA, ABUTATEh BHYTPEHHETO
CropaHus
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onextpuszanus Tell. J[Ba BUa 3JEKTPUUECKUX 3apsiioB
3.2 B3auMopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AMEKTPUUECKOT0 3apsaaa
34 Onektpuueckoe mnoae. Hanpspk€HHOCTh 3nekTpuueckoro mnoid. [lpuHnmn
' CYINEPHO3UIMH IEKTPUUECKUX MOJIeH (Ha KaYEeCTBEHHOM YPOBHE)
35 Hocurenn »snextpuyeckux 3apsioB. JlelcTBUE SJIEKTPUUYECKOTO IMOJs Ha
' 3JIEKTpUYECKUe 3apsaabl. [I[pOBOAHUKY U JUAIEKTPUKU
IlocTosiHHBIN An1eKTpuUecKkuil ToK. [leficTBus anexrpuueckoro Toka. Cuia Toka.
3.6 Hanpsxenue.
I =q/t,U=A/q
37 DIIEKTPUYECKOE CONPOTUBIICHUE. Y JEIBHOE IIEKTPUUECKOE CONIPOTUBIICHUE:
' R =pl/S
3.8 3akon Oma i ygactka snekrpuueckoit nernu: | = U/R
[locnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB!
I, =1, U=U,+U,. R=R +R,
3.9 [NapannensHoe COeIMHEHHE POBOAHUKOB PABHOTO COMPOTUBICHUS:
U=U:I=I+1I R:%.
CMmenanHble COETMHEHUS! TPOBOJHUKOB
3.10 Pabota u momHOCTh 251ekTprueckoro Toka. A = Ult, P = Ul
3akon Jlxoynsa — Jlenmna:
3.11 2
Q=I"-R-t
312 OneiT Opcrena. MarHuTHOe 1OJIE€ OPSIMOrO IMPOBOJHHMKA € TOKOM. JIMHMM
' MAarHuTHON UHAYKIIMH
313 MarauTHOe TmMOJie TMOCTOSHHOTO MarHurta. B3anmoaeincTBHe MNOCTOSTHHBIX

MariuToB




3.14

I[CﬁCTBHe MAaramMTHOI'O ITOJIA Ha ITPOBOJHUK C TOKOM

3.15 OnbiTel @apajnes. SABneHue s5eKkTpoMarauTHON nHAyKuuu. [lpasumno Jlenna
Ipaxmuueckue pabomuwl
W3mepeHne  SIEKTPUYECKOTO  COMPOTHBIICHUS ~ PE3UCTOPA;  MOIIHOCTH
AIEKTPHUYECKOTO TOKA; pabOTHI AJEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOUIETO B IPOBOJIHUKE
316 (pe3ucTOpBbl, JTAMITOUKa), OT HAMPSHKEHHUS Ha KOHIIAX MPOBOIHUKA; 3aBUCUMOCTH
' COIIPOTHBIICHUS OT JUIMHBI MPOBOJHUKA, IJIOMIAU €T0 MOMEPEYHOro CEUeHHs U
YJEJIBHOTO CONPOTUBIICHUS.
[IpoBepka mpaBuiIa A NEKTPUUECKOrO HAMPSDKEHUS MPU TOCIE0BATEIbHOM
COEJIMHEHUU MPOBOJHHUKOB; MpaBWia Ui CHIbl 3JIEKTPUYECKOrO0 TOKa MpHU
napajieIbHOM COSAMHEHUU MTPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuyeckue sA61eHUs 6 npupode: SIEKTpUUECKUE SBIEHUs B aTmocdepe,
3.17 AJICKTPUYECTBO JKUBBIX OPTraHU3MOB, MAarHUTHOE TMOJIe 3eMIIH, Ipeiid MOIFOCOB,
PO MAarHUTHOTO TIOJIS IS KM3HH Ha 3eMiIe, TIOJIIPHOE CHSHUE
Texnuyeckue ycmpoticmea.: 3IAEKTPOCKOI, aMIEPMETp, BOJBTMETP, pPEOCTar,
CUETUMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHBIC ANEKTPOTPUOOPHI (mpumepsr), AIEKTPUYECKHUE
NPEJOXPAHUTENHN, DIIEKTPOMArHUT, OSJEKTPOJBUTATENb MOCTOSHHOTO TOKa,
reHepaTop NOCTOSHHOT'O TOKa
3.19 DnexkTpoMarHuTHbBIE BOTHBL [1Ikana 3MeKTpOMarHUTHBIX BOJIH
3.20 JlygeBas mojensb cBeta. [IpsamonuneiiHoe pacipocTpaHEeHUE CBETa
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cBera
3.24 JInnza. Xon nyueir B nuH3e. POKyCHOE paccTOsHME JIMH3bL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
IIpaxmuueckue pabomul
N3mepenune ontuueckoi CHIIbI coOMparomeld JuH3bI; (POKYCHOTO pacCTOSHUS
3.96 cobmparomet JUH3BI (IO CBOMCTBY paBEHCTBA pPa3MEpPOB TIpEeAMETa W

n300pakeHus, KOrAa MPEeAMET PACIONIOKEH B JBOWHOM (OKyce), MokazaTels
IIPEJIOMIICHHUS CTEKIIA.

HccnenoBanue cBolicTBa N300paXeHHUSI, MOJYICHHOTO C IIOMOIIBI0 COOMparomeit




JIUMH3bI, HU3MCHCHU (I)OKYCHOFO pacCToAHUA  ABYX  CJIOXCHHBIX  JIMH3;
3aBUCHMOCTH YyTIJjia MPEIIOMIICHUA CBETOBOI'O Jiyda OT yIJla IIaJCHHA Ha I'paHULC

«BO3AYX — CTCKIIO»

Quzuueckue senenusi 6 npupode. 3atmeHus Connma u JIyHbI, 1BeTa Ted,

321 OTITUYECKHE SIBJICHUS B atMocepe (1iBeT HeOa, pedpakuus, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TepUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBIE SABJIEHUA
i1 PanuoaktuBHOCTh. Anb(a-, O6era-, raMma-u3nydenus. Peakiuu ansda-u Oera-
' pacnana
4.2 OmnsiThl Pesepdopaa no paccesnuto anspa-yactuul. Ilnanerapaas monens atoma
4.3 CocraB aTomHOTO siipa. M3oTomnsl
4.4 [lepuon nomypacnazga aTOMHBIX sIIEp
4.5 SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsI0BOIO M MACCOBOTO YUCET
Qusuueckue A6leHUs 6 npupode. €CTECTBEHHBIM pPaJuOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4HM, pPAJUOAKTUBHOE U3IY4YEHHUE TPHUPOJHBIX MHHEPAJIOB,
JeficTBUE paJiMOaKTUBHBIX U3IYUYE€HUH HAa OPraHu3M YeIoBeKa
47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIUBHUYaJIbHbIN 103UMETp, Kamepa

BI/IHBCOHa, AACPHasA SHEPTCTUKA
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