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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00Iero oOpa3oBaHUS
COCTaBJICHA HAa OCHOBE IOJOKEHUW M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepaibHON paboyeit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusnkay.

CopepxaHue mnporpaMMmbl IO (PHU3MKE HANpaBiIeHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYArONIMXCS W OPraHU3alUI0 H3yYCHUS
(GU3NKKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mno ¢usuke y4uThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yUYeHHs], a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pusuke ycraHaBlIMBaeT pacnpeerieHre yueOHOro Marepuania
o rojaM o0ydeHus (1o Kjaccam), MpejyiaraeT NpUuMEPHYIO MOCIEA0BaTEIbHOCTh
W3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHUSI U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00YyYarOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUA METOJUYECKOM
MOMOIIM YUUTEIIO B CO3/IJaHUM paboyeil mporpaMMsbl 10 y4eOHOMY MPEAMETY.

®du3rka SBIACTCI CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YYeOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYaeMbIX XHUMHEH, Ouosiorued, acrpoHomMued u GU3HIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHY MU,
MPEJIOCTaBIsIeT HamOoJiee SCHbIE O00pa3lbl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUS, TO €CTh CI10c00a MOIy4YeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 raaBHBIX 3a7a4 (U3NUYECKOro OO0pa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHMU €CTECTBEHHOHAYYHON TPaMOTHOCTU U
WHTEpeca K HayKe y 00y4aronuxcsl.

N3yuenune ¢usukun Ha 0a30BOM YpOBHE MpEIIOJIaracT OBJaJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SBIICHUS;

e OILICHMBaTh ¥ MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCJIEI0BAHMUS;

e MHTCPIPETUPOBATH  JaHHBIE W  HWCIIOJB30BaTh  HAay4YHBIC
JI0Ka3aTeIbCTBA JIJIsl TOTYUYEHHUS BHIBOJIOB.

emn wusyueHus QU3NKK HAa YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
onpenenensl B Konuenuuu mnpenonaBanus ydyeOHOro mnpenmera «®Dusnka» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepanuu, peagu3yoMUx
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE MPOTPAMMBbI, YTBEPKIAEHHON peElIeHHEM



Komnerun MunucrepcTBa npocsenienus Poccuiickoit @enepanuu (IpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).
eau nzyyenus pusnku:

NpuOOpEeTeHNE WHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YUYCHHUIO TNPUPOABI, PAa3BUTHE WX HHTEIICKTYAJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA M (POpMUpPOBaHUE
MCCJIEI0BATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUA O POIU (U3WKW IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TMPEJCTABICHHH O  BO3MOXHBIX  cdepax  Oymymiei
po(eCCHOHANILHOMN JCATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYECHHIO B ’TOM HAIPaBJICHUU.

JIOCTW)KEHHE 3TUX IieJied MporpaMMbl MO (H3UKe Ha YpPOBHE OCHOBHOI'O
oOrmero o0pazoBaHusi 00ECTICYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

npuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUW OMHCHIBATH U OOBSICHATH (DM3UUECKHUE SIBICHHS C
MCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHU;

OCBOCHME METOJ0B pELICHUs MPOCTEHMIIMX pacyYETHBIX 3aaad ¢
UCIIOJIb30BaHUEM buznyeckux MoOJIeTeH, TBOPUYECKUX "
MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPHUTEIHHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB PabOThI ¢ mHMOPMAIEH (PU3NUECKOTO COACpPIKAHUA,
BKJIIOYast UHPOPMAIIHMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAITUH;

3HAKOMCTBO €O cepaMu MpoPeCcCUOHATBLHON A TEIbHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIeNI0), B §
KJ1acce — 68 vacoB (2 4aca B Hezelnwo), B 9 kinacce — 102 yaca (3 yaca B HeZeno).

[Ipennaraemsiii B mporpaMmmMe mo (pu3MKe MepedyeHb JabopaTopHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIBHBINA XapaKTep, YUUTEb JIeiacT BEIOOP MPOBEICHHMS



7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeaaraéMbiX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa MO (U3HKE.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka u €€ posib B NO3HAHUM OKPYKAIOUIEr0 MUPA.

®usnka — Hayka o mnpupone. fBneHus npupoapl. PU3HMUYECKHUE SBIICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

duznyeckue BenMMuMHBL. M3Mmepenue Qusnyeckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHasi cucTeMa €IMHUIL.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM H3Y4YaloT MPUPO.Y.
EctecTBeHHOHay4YHBIH METOJ TMO3HAHUA: HAOIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIJKEHUE TUIIOTE3, SKCIIEPUMEHT MO TIPOBEPKE THUIOTE3, OOBICHEHHE
HabogaeMoro apieHus. Onucanue PU3NYECKUX SBJICHUN C TOMOIIBIO MOJIENIEH.

Jlemoncmpayuu.

1. MexaHn4yecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®Ousnueckue npuOOPHI U MpOLEaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnule pabomot u onvimel.

1. OnpezaeneHue LEHbI IEIEHUS IIKaJIbl H3MEPUTEIBHOTO NMpUdopa.
N3mepenue pacCTosiHUN.

N3mepenne o0bEMa KUIKOCTU U TBEPAOIO TENA.
Onpenenenue pazMepoB MaJbIX TEJl.
N3mepenue temrieparypbl IpU NOMOLIM >KMAKOCTHOIO TEPMOMETpa H
JaTYMKA TEMIEPATYPHI.
6. IIpoBenenue uccienoBaHUs IO NMPOBEPKE TUITOTE3BI: AAIBHOCTH IMOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJILHO, TeM OOJIbllIe, YeM OOJIbIle BhICOTA
IycKa.

Paspnen 2. IlepBoHavanbHbIe CBEJACHNUS O CTPOCHMH BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHL,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBkenre 4actul] BemectBa. CBS3b CKOPOCTH JIBUDKEHUSI 4YacTHUIl C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumoaelcTBue YacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM M TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMOCBsI3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenre OpOyHOBCKOTO JIBUKECHHUS.

A



2. HaGmronenue nuddysun.
3. HaGntonenue ~ siBneHud,  OOBACHSIOMIUXCS  TPUTSHDKEHUEM WA
OTTAJIKMBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnule padbomot u onvimoi.

1. Ouenka JAuamMeTrpa aroMa METOJAOM PSAOB (C  HCMIOJIb30BaHUEM

dboTorpaduwuii).

2. OnbITHI 110 HAOJTIOJICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI 110 OOHAPYKEHUIO ACHCTBUS CUIJI MOJICKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBH)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUIKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.

SBrneHue WHEpUMU. 3aKOH HUHEpIUU. B3auMmojelcTBHE Tesl Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTU Tena.
[TnoTHOCTH BemiecTBa. CBSI3b TUIOTHOCTH C KOJWMYECTBOM MOJICKYJI B €IWHHUIIC
0o0BbEMa BelECTBA.

Cuila Kak XapakTepucTuKa B3aumojeicTBus Ten. Cuila yopyrocTd M 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJja
TskecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHomelcTByromas cuin. Cuna TpeHMS.
TpeHune CKOJIbKEHUS U TPEHUE MOKOS. TpeHne B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro IBUKEHUS TeJa.

N3mepenre ckopocTu NMPSIMOJIUHENHOTO ABUKEHHUSL.

HabGmronenue siBjeHUST MHEPIIUH.

Hab6nronenue n3MeHeHust CKOpoCTH MPU B3aUMOJCHCTBUU Tell.

CpaBHeHHE Macc M0 B3aUMOJIEHCTBUIO Tell.

CoxxeHune ChIl, HallpaBJICHHBIX 11O OJTHOM ITPSMOM.

Jlabopamopnule pabomot u onvimel.

1. OmnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B KUJIKOCTH,
MOJIEJIN AJEKTPUUECKOTO0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezeneHne CpelHEW CKOPOCTHU CKOJIBKEHHS OpycKa WM IIapuKa 0
HAKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHne MIOTHOCTU TBEPIOTO TEA.

4. OmnbIThl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb pacTshKeHus (nedopmariiu)
MPY>KUHBI OT MPUI0KEHHOMN CUIIBI.

o v e wNH

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHHS OT
Beca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.
Paszneu 4. JlaBjieHue TBEPABIX TeJl, KUIKOCTE U ra3os.



JlaBnenue. CriocoObl YMEHBIIICHUS U YBEIMYCHUS JaBicHUs. JlaBiaeHue rasa.
3aBUCUMOCTh JaBJIEHHs] Traza OT 00bEéMa, Temmeparypel. Ilepemadya naBieHHs
TBEPABIMU TeEJNaMHU, XUAKOCTIMH W razamu. 3akoH Ilackans. IIneBmatuueckue

MalllMHbl. 3aBUCUMOCTb JAaBJIEHUS XUJIKOCTU OT TiyOuHbI. ['MapocTaTuyeckuil
napagokc. Coobmaromuecs cocyapl. [ mupaBiuyeckue MeXaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CylecTBOBaHUS
BO3aAylHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBlieHUsl. 3aBUCUMOCTh aTMOC(EPHOTO ABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr 1151 u3MepeHust aTMOChHEpPHOTO JTaBIICHUS.

JleiicTBUE KUAKOCTH M ra3a Ha MOTrpyXKEHHOE B HUX TeJO. BhITankuBaromias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.

o U RWwN e
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTypHhl.

ITepenava naBaeHUS KUJIKOCTHIO U TA30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTh
Tejla ¥ IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcioBue IUIaBaHus TEJI: IUIABAHWE WIIA MOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIICHHUS INIOTHOCTEN TeJIa U 5KUIKOCTH.

Jlabopamopnuie padbomut u onvimul.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYyKEHHOU B
KHUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAKOIIEH CWIBL, JCWCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT MaccChl TeJa.

OneIThl, JEMOHCTPHUPYIOLUIME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOIIIEH Ha TEI0 B KUIKOCTH, OT O00bEMa TMOTrpyKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIA  KOHCTPYMPOBAaHUE JIOAKH U
OIpeJeNIeHHE €€ rPy30I0AbEMHOCTH.

Paspgen S. PaGora u MOIIHOCTb. JDHEpPrusi.

Mexanudeckast padota. MOIIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IlpumeHeHue mpaBwiia paBHOBECHs pblyara K OJIOKY.



«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUUAIbHAS DHEPTHS.
IIpeBpaienre OTHOTO BH/Ia MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimoi.

1. Onpenenenue pabOTHl CHIIBI TPEHUS NMPU PAaBHOMEPHOM JBUKEHHUH Tela

110 TOPU3OHTAIILHOW MOBEPXHOCTH.

2. HccnenoBanue ycnoBUi paBHOBECHS pblUyara.

3. Msmepenune KII/] HakIOHHON IUTIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHHS] MEXaHUYECKOU IHEPTUU.

8 KUIACC

Pa3zpnes 6. TenioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKOH TEOPUM CTPOCHHUS
BellecTBa. Macca ¥ pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKOM TEOpHUH.

Mopenu TBEPAOro, >KHUIKONO W Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUUYECKON TEOPUHU.
CMaunBaHue U KanWUISpHBIE sIBICHUS. TeraoBoe pacuIMpeHne U CxKaTHe.

Temneparypa. CBsA3b TemMmeparypbl CO CKOPOCTBIO TEIJIOBOTO JIBUYKEHHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEH SHEpruu:
Teronepeaaya U COBEpUICHUE paboTHI. Buasl TeIUIONEepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, U3TyUYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTH BellecTBa. TemiooOMeH H
TEIUIOBOE paBHOBECcHE. YpaBHEHHE TeIuloBoro OanaHca. [lnaBnenue wu
OTBEpPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjenpHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOC(EepHOTo
JaBJICHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMUS.

[IpuHuuner padotel TernoBbix nasurareneil KIIJ rtemmoBoro aBuratens.
TemnoBble IBUTATENH U 3aIIUTA OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabOmonenre OpOyHOBCKOTO JIBHYKEHHS.



Habmonenne nuddysun.

HaOmronenne ssBeHnii cMaurBaHUsI M KaIWIISIPHBIX SIBJICHUH.
HaOmronenue TemioBoro pacumpeHus Tel.

N3meHenne naBieHus rasa Mpu M3MEHEHHM OObEMAa M HArpeBaHUM WIIH
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJtaykieHue Ipyu COBEPILIEHUH padOTBHI.

HarpeBanwne npu coBepireHMH pabOThl BHEIIHUMH CHJIAMHU.

10.CpaBHEHUE TEMIOEMKOCTEN Pa3TNYHbIX BEILIECTB.

11.HaOnronenue KAmeHus.

12.Ha0mnroieHre moCTOSIHCTBA TEMIEPATYPhI IPU TUIABICHUMU.

13.Moenu TeIUIOBBIX ABUTATEIEH.

Jlabopamopnuie padbomut u onvimut.

1. OnbIThI IO OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

2. OMnbITHI IO BBIPAIIMBAHKUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIM Caxapa.

3. OnbITEl IO HAOIIOJICHUIO TEIUIOBOTO PACIIMPEHUs T'a30B, KUIKOCTCH W

TBEPABIX TEII.

4. OnpezaeneHue AaBJICHUS BO3yXa B OAJJIOHE IIIPUIIA.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABICHUS BO3JyXa OT €ro

00béMa M HarpeBaHUS WIN OXJIAKICHHS.

6. IIpoBepka rurmore3nl JIMHEHHON 3aBUCMMOCTH JIJTUHBI CTOJIOMKA YKHIKOCTH

B TEPMOMETPUUYECKOMN TPyOKE OT TEMIIEPATYPHI.
7. HabOmronenne wW3MEHEHHUSI BHYTPEHHEH DSHEpPruuM Tejla B pe3yJibTare
TeIIonepeAaur M pabOThl BHEITHUX CHII.

8. MccnenoBanue SIBICHHS TEIJI0OOOMEHA MPHU CMEIIMBAHUM XOJOJHOW U

ropsiYeu BOJIBI.

9. OmpeneneHnue  KOJIWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW  IIpHU

TEIJI000MEHE C HAarpeThIM METAUIMYSCKUM IHJIHHIPOM.

10.OnpexaeneHue yiebHON TEIIIOEMKOCTH BEIIECTBA.

11.HccnenoBanue mpouecca UCIapeHusl.

12.0OnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

13.0mnpeaeneHue yIeJIbHOM TEIIOTHI TIJIaBICHUS JIbJIa.

Paznen 7. DjekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnekTpuzauus Ten. [[Ba pona 3JeKTpUUECKHX 3apsaoB. B3anmopeinctBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJECHCTBHS
3apsKEHHBIX TEJI OT BEJIMYUHBI 3apSA0B U PACCTOSHUS MEXKy TeJlaMu).

Onektpuueckoe mosie. Hampsik€HHOCTh 3yieKTpuueckoro mojd. Ilpuniun
CYHEPHO3UILIUU IEKTPUUECKUX TOJICH (Ha KaYeCTBEHHOM YPOBHE).
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Hocurenu snexkTpuyeckux 3aps/ioB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUSL CYLIECTBOBAHUS DSIIEKTPUUYECKOTO TOKA.
HNCcTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUYECKOro TOKa (TeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJIKOCTSAX U raszax.

Onektpuueckass uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
it ydactka uenu. [locimenoBarenbHOE M NApauIeNIbHOE — COCIMHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 5JIEKTpUYECKOrOo ToKa. 3akoH Jhxoyns—Jlenna.
DneKkTpudecKue 1enu U NOTPEOUTENH NEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE ~ MarHuTHl.  B3anmoaeicTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHoe 1osie 3eMJIM U €r0 3HAYEHUE NI KU3HU Ha 3eMile.
OnmeiT  Opcrega. MarHutHOe MOJNE€  DJIEKTPUYECKOTO TokKa. lIpumeHenwme
AJIEKTPOMAarHuTOB B TEXHUKE. /[eicTBME MarHUTHOIO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSHHOTO TOKa. VCnoyib30BaHHWE 3IEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. fABnenne snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. Crioco0b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpHU3aLHUs TEN.

JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U JEUCTBUE IEKTPOCKOTA.

DIIeKTpOoCTaTUYECKast HHAYKIUSI.

3aKOH COXPAHEHUS DIEKTPUUECKUX 3aPsAI0B.

[IpoBOHHUKH W TUDIIEKTPUKHU.

MopennpoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouyHnKHM TOCTOSIHHOTO TOKA.

. JlencTBus 3IEKTPUYECKOro TOKA.

10.DJIEKTPUYECKUN TOK B KUIKOCTH.

11.1"a30BbIN pa3ps.

12.M3mepeHune CUJbl TOKa aMIIEPMETPOM.

13.M3mepeHne 3IEKTPUIECKOTO HAIPSKEHHS BOJIBTMETPOM.
14.PeocTat 1 Mara3ud COIPOTUBIICHUM.

15.B3anmMojielicTBHE MOCTOSTHHBIX MAarHUTOB.

16. MoaenrpoBaHue HEBO3MOKHOCTH PA3AEIEHUS ITOJ0COB MAarHUTa.
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17.MopaenrpoBaHUE MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.OmnmIT Dpcrena.

19.MarauTHOE€ 1oJie TOKa. DJIEKTPOMATrHUT.

20./leficTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21.D1eKTpoABUTraTENb TOCTOSIHHOTO TOKA.

22.VccnenoBaHue SIBICHUS JIEKTPOMAarHUTHON MHIYKIIHH.

23.0nbiTH Dapajes.

24.3aBAUCUMOCTb HANPABICHUS MHIAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUS.

25.01EeKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

1. OnbITel MO HAOMIONECHUIO DJJIEKTPU3ALMU TN HWHIAYKIUEH U [Opu
COIIPUKOCHOBECHUMU.

2. HccnenoBanue [EUCTBUSA DIIEKTPUYECKOTO TMOJSI HA MPOBOJAHUKH U

TUBJIEKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.

N3mepeHue u peryJinupoBaHie CUIIbI TOKA.

N3mepeHne u peryanpoBaHue HaNPsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO 4YE€pe3 PE3UCTOP, OT

COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUST HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN IOMEPEUYHOIO
CEUEHHMS U MaTepuarna.

8. IIpoBepka mnpaBwia CIOXEHUS HANPSHKEHUM MOPU MOCIEA0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia AJisl CUJIbl TOKAa MpPHU NApaUIETbHOM COECIMHEHUU
PE3UCTOPOB.

10.Omnpenenenre padoThl JIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PESUCTOP.

11.Onpez[eneHHe MOIIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIACISIEMOM HaA

oUW

pe3ucrope.

12.lccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JaMIIOYKY, OT
HaIIpsSKEHUS Ha HEW.

13.0Onpenenenue KII/I narpeBaTens.

14.VccnenoBaHnre MarHUTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MAarHUTOB.

15.13yyeHre MAarHMTHOTO TOJiI TOCTOSHHBIX MArHUTOB TpH  UX
O00BEMHEHUY U PA3/ACIICHUN.

16.VccnenoBanne qeiCTBUA 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17.00bITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aHMOJECUCTBUS
KATyIIKA C TOKOM M MarHura OT CHWJIbl TOKAa M HAIlpaBJICHUs TOKa B
KaTyIIKe.

18.M3yueHne AeNCTBUSA MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19.KoHcTpyrpoBaHue 1 U3y4eHue padoThl AIEKTPOABUTATENS.

20.13mepenune KIIJ] anexkTpoaBuraTeabHON YCTaHOBKH.

21.00bITBI IO HKCCJIEAOBAHMUIO SIBJICHUS BJIECKTPOMATHUTHON WMHIYKIIVU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHUS] W HANPABJICHHUS HHAYKIHMOHHOTO
TOKa.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBuXKeHHE. MarepuanbHas Touka. CucTtemMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHUs. PaBHOMepHOE mNpsIMOIMHENHOE
nBwxkeHne. HepaBHoMepHOe mpsiMosinHeitHOe ABMKeHue. CpeHsis 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKCHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMoiimHEitHoe JBukeHue. CBoOoaHOE
nageHue. OnbITel ['anumnes.

PaBHOMEepHOE ABMMXKEHUE MO OKPY>KHOCTH. Ilepuon u yvacrora oOpamieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. Bropou 3axkoH Herorona. Tperuii 3akoH HprotoHa.
[IpyuHLIMI CyTIEpIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbXKEHUS, CUla
TPEHUSI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOJIHOTO
nafgeHud. Jpuwxenue rmianer Bokpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIIEHHON OChIO BpallleHus. MOMEHT cuiibl. LIeHTp TsoKecTH.

Nmnynbec Tena. M3meneHne mMmmyinbca. Mmynbe cuiibl. 3aKOH COXPAaHEHUS
uMITyJibca. PeakTuBHOE ABUKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa CHIl TSDKECTH, YNPYrOCTH,
TpeHus. CBsi3b SHEPTUU U padboThl. [loTeHIMaNbHAsS SHEPTHS TeNa, TOIHIATOTO Ha
NOBEPXHOCTBIO 3eMJu. [loTeHIIManbHas 3HEPTUsl C:KaToM NpyKuHbl. KuHeTnyeckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPIMHU. 3aKOH COXPAHECHHSI MEXAaHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HaGmroneHre MEXaHUYECKOTO JABUKEHUS Tella OTHOCUTEIHHO PA3HBIX TEl

OTCYETA.



AN

8.
9.

CpaBHeHUE TyTeld W TPAeKTOPUU ABUIKEHHSI OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGmronenue nBrkeHwus Tena mo OKpyKHOCTH.

Hab6nronenne MexaHnuecKuX sIBIICHUM, TPOUCXOSIINUX B CUCTEME OTCUETA
«Temexkka» m1npu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAacChl Tejla U JEUCTBYIOUIEH HA HEro
CHJIBL.

HabGnronenue paBeHcTBa CHII IPU B3aUMOJIEHCTBUU TEN.

N3meHenne Beca Tena pu yCKOPEHHOM JBHKECHUH.

10.Ilepenauya ummyJibca Ipy B3aMMOAEHUCTBUHU TEIL.

11.IIpeoGpa3oBanusi SHEPTUU NTPU B3AUMOJICHCTBUH TETI.

12.CoxpaHeHre UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJACHCTBHH.
13.CoxpaHeHre UMITyJIbCca MpU a0COIIOTHO YIPYIOM B3aUMOJICHCTBUU.
14.HaGmoieHre peakTUBHOTO JIBYKCHHS.

15.CoxpaHeHre MEXaHUYECKON IHEPTUuu IPU CBOOOHOM MaJICHUH.
16.CoxpaHeHHE MEXaHUYECKOW SHEPTUU NPU JBHKEHUU TeJa MO IEVCTBUEM

IIPY’KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OrnpeneneHue CpelaHel CKOPOCTH CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapuKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpPEHHUsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 HadyaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JIBIDKEHHU Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCA KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpuirieHTa TPEHUSI CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKEHUH Tela
110 TOPU30HTAIILHON TOBEPXHOCTH.



10.Omnpenenenue pabOThl  CHJIBI  YOPYrOCTH NpH  MHOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJIBHIKHOTO U MOJABMYKHOTO OJIOKOB.

11.M3ydeHune 3aKk0Ha COXPAHEHUS SHEPTUMU.

Paznen 9. Mexannueckue KoJie0aHUs U BOJIHBI.

KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUM: TIepUoI,
4acToTa, aMIUIUTyJa. MareMaTU4ecKuil U NpyKUHHbIA MasTHUKU. [IpeBpamieHue
SHEPIUH MPH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxaromue — koineOaHus.  BeiHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoWcTBa MeXaHMYeCKuMX BOJH. IIpomonbHble U
nomnepevHble BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTB 3Byka M BbicOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
YIABTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne koneOaHUM TeJl MOJX OEHWCTBUEM CHIILI TSOKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenune BRIHYXIEHHBIX KOJ€OaHU U pE30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HAHC.
Jlabopamopnuie padbomut u onvimut.
1. OnpeneneHue YacToThl W Nepuoja KojieOaHUH MaTEMaTUYECKOTO
MasiITHUKA.

2. OmnpenenieHre YacTOTHI U IEpUOAa KOJIeOaHU MPYKMHHOTO MasiTHUKA.

3. UccnepoBanue 3aBUCUMOCTH TIEpHOJIa KOJ€OAHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccnepoBaHue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUMN MPYKUHHOTO MasSTHUKA
OT Macchl Irpy3sa.

5. [IpoBepka He3aBUCHUMOCTU TEepHOJia KoieOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MACCHI Tpy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  IE€puoAa  KosieOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. N3mepeHue yckOopeHusi CBOOOHOTO MaCHHUS.

Paszgesn 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  OJJNEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BomHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimul.

1. 3ydeHne CBOWMCTB 3JICKTPOMArHUTHBIX BOJH C MOMOIIBI MOOHUJIBHOTO

tenedona.

Pa3nen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  Momenb  cBera.  Mcrounmkm — cBera.  [IpsmonuHenHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u JIlynsl. Otpaxkenue cpeta. I1mockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VICcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBO/IAX.

JIunza. Xon nyueid B JnuH3e. OnTuueckas cucrtema (QoToamnmnapara,
MHUKpOCKONAa M Tejeckoma. ['71a3 kak omnTuyeckas cucTeMa. biam3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HpetoToHa. CroxeHue
CIIEKTpaJbHBIX IBETOB. /(nucniepcust cBera.

Hemoncmpayuu.

[IpssMOnMHEHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHni B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomiienue cpera.

Onrtuyeckuil CBETOBO/I.

Xon tyuelt B coOuparoliie JMH3e.

XO0J Iy4Yer B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JIUH3.

[Ipunun aeiictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

10.Mojens riasa.

11.Pa3noxxenue 06e0ro cBeTa B CIEKTP.

12.ITomy4enne 6eroro cBeTa MpU CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimot.

1. HMccnenoBaHnue 3aBUCHUMOCTH yrila OTPaXEHHsI CBETOBOTO Jiyya OT yIJia
TaJICHUSL.

2. Wzyuenue xapakTepuCTUK N300paXEHUs MIPEAMETA B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yTJIa MPEIOMIIEHUSI CBETOBOIO Jyda OT yria
MaJICHUS Ha TPAHUILE «BO3IyX—CTEKIIO».
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4. TlomyueHnne n300pa’keHUI C TOMOIIBIO COOMPATOIIEH JINH3BI.

5. Omnpezenenne POKYCHOTO PACCTOSIHUS M ONTUYECKOM CHIIBI COOMparomien
JIVH3BL.

6. OIBITHI 110 PA3IOKEHUIO OEIOr0 CBETA B CHEKTP.

7. OnbITEl MO BOCHPUSATHIO I[BE€TA MPEIMETOB NpPU HUX HAOIIOJECHUH 4Yepes
I[BETOBBIE (PUIIBTPHI.

Paspnesn 12. KBanToBbI€ SIBJICHHS.

Oneitel Pe3epdpopna u mnanerapHas Moienb atoma. Mogenbs atoma bopa.
Hcnyckanue u nornonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da, 6eTa- U ramma-uznydeHuss. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aromMHoro sapa. HWsorombsl.  PaamoaxkTtuBHbIE
npespamienus. [lepron momypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOTO MU MAacCOBOTO YHCEI.
DOHeprus cBsI3M aTOMHBIX snep. CBsA3b Macchl W 3HEpPruu. Peakuuu cuHTe3a U
nenenus anep. Mcrounuku sueprun CosiHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUW HA KUBBIE
OpraHUu3MBbl.

Jemoncmpayuu.

CrexTppl U3Ty4EHHUS U MOTIIOLIEHUS.

CnexTpsl pa3aIn4HbIX ra30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTta cuérurika HOHU3UPYIOIINX U3ITYUESHHM.

Perncrpanus nzimydeHus: IPpUPOIHBIX MUHEPAJIOB U ITPOJLYKTOB.

Jlabopamopnule padbomot u onvimel.

1. HaGmroieHue CIIONIHBIX U TUHEHYATBIX CIIEKTPOB U3TyUYEHUS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHE DHEPTUM YacCTULBI IO TOPMO3HOMY

nyTH (1o ¢poTtorpadusam).

3. H3mepeHue paanoakTUBHOTO (QOHA.

IToBTOPHUTEIHLHO-0000IAO NI MOTYJIb.

[ToBTOpUTENHHO-0000IAIOIMN MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALINU
u  0000IIeHUsT MPEIMETHOrO  COACPKAHUSI UM OMbITa  JACSTEIBHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (DU3MKH, a TaKkKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe I o0ydarouumxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMerT.

[Ipy n3ydyeHUM AAHHOTO MOJIYJIS PEANIU3YIOTCS U CHCTEMATU3UPYIOTCS BB
JeSITeNbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTHKEHUE NMPEIMETHBIX U
METANpeIMETHBIX  IJITAHUPYEMBIX  PE3yJbTaTOB  00y4YeHUs, (popMUpyeTcs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTH: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAaHMS
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SBJICHUM TPHUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUECKUE
ABJICHUSI, TPUMEHAS T[OJYy4YEHHBbIE 3HAHWs, pelmarh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATETBHOCTHBIN XapaKTep JAHHOTO pas3jeiia peaaus3yeTcs
32 CY4€T TOro, 4YTO OOydarmuecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX WM
[pEeAJIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrmo3HaBaTh M HAYYHO OOBSICHSTH
(buzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;
MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAHUS (PU3NUECKHUX SBJICHUH, B TOM
YUCJIE JJIA POBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4HbIE OCHOBBI HAM0O0JIE€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue (pu3NKyM HA YpOBHE OCHOBHOI'O OOIIEro 00Opa3oBaHUsl HAIIPABJIEHO

Ha JOCTIKCHHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX

pPE3yIbTaTOB.

B pesynbraTe udydeHus pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

y oOyuaronierocs 0yayT copMHUpPOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B

YacTHu:

e 1) maTpmoTHYE€CKOr0 BOCIIUTAHUSA:

e - [IPOSIBJICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(u3HYECKON HAyKU;

* - [IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kJAaHCKOI0 M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

* - TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM NPUMEHEHUEM JTOCTHKEHUI
busuky;

e - OCO3HAaHHE BAKHOCTU MOPAIBHO-3TUYECKUX MPUHIUIIOB B JEATEIHHOCTU
YYEHOT0;

e 3)3CTEeTHYEeCKOr0 BOCIIMTAHUSA:

* - BOCIpPUSTHE ICTETHUECKUX KauyecTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'O MMO3HAHMS:

e - OCO3HAHME LEHHOCTH (PU3MYECKOM HAYKHM KaK MOUIIHOTO HWHCTPYMEHTA
MIO3HAHUSI MUPA, OCHOBBI PA3BUTHUs TEXHOJIOTUM, BaXXHEMIIEH COCTAaBISIOLIECH
KyJbTYPBHI,

e - pa3BUTUE HAy4YHOW JIOOO3HATEIBHOCTH, HHTEpEca K HCCIEeI0BATEIbCKON
NEeSTENbHOCTH;

e 5) <¢opmupoBaHus  KYyJbTYPbI  3A0pOBbS M  3MOLHMOHAJIBLHOIO
0J1aronoJIy4uns:

e - OCO3HaHME IIEHHOCTU Oe3omacHoro oOpa3a XKU3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXKHOCTH MpaBHJ O€30MACHOrO MOBEAEHUS Ha
TpaHCIIOPTE, HA JOpPOrax, C 3JIEKTPUYECKUM U TEIJIOBHIM 00OPYIOBAHHEM B
JIOMAIIIHUX YCIIOBUSX;

e - copMHpPOBAHHOCTh HaBBIKAa pedeKCHM, TMPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APyroro YeIOBeKa;

e 6) TPYA0BOr0 BOCIIMTAHUS:

e - AKTUBHOE Yy4YacTH€ B pEIICHWH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTenbHONl  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOM U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE H (PU3HMISCKUX
3HaHUM;

e - MHTEpEC K MPAKTUYECKOMY M3YUCHHIO PO eCcChil, CBI3aHHBIX C (PUBUKOM;

e 7) 3K0JIOTMY€CKOr0 BOCIIUTAHMSL:

e - OpHUCHTAIIMSA HAa NMPUMEHEHHE (PU3MUECKUX 3HAHWHN IS pPEIICHHS 3aJad B
o0ylacTl OKpy’Karoliel Cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUM JJIsl OKPYKAIOLIEH CPeIbl;

* - OCO3HAHUE TJO0AIBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOJieM U MyTed X

pelieHus;

e 8) aganTanum K M3MEHSIIOIIUMCH YCJOBHSM CONMAJIBbHON W NPHUPOIHOM
cpeabl:

* - MOTPEOHOCTH BO B3aUMOJECUCTBUU TPHU BBHIMNOJHEHUM WCCIEIOBAHUN U
MPOEKTOB (hM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
IPYTUX;

e - TIOBBIICHHE YPOBHS CBOECM KOMIIETEHTHOCTH 4Yepe3 MPaAKTHYECKYIO
NEeATEeNbHOCTD;

e - MOTPEOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHCIIe (POPMYITHPOBATH
UJIeH, MOHATHUSA, TUTIOTE3bI O GU3UUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHUE JAe(PUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
buzuKy;

e - IUIAHUPOBAaHUE CBOETO PAa3BUTHS B NPHOOPETEHUH HOBBIX (HU3HUECKUX
3HaHUM;

e - CTpEMJICHHE aHAJU3UPOBATh U BBISABIISITH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DM3UUECKUX 3HAHUMH;

e - OIICHKAa CBOMX JIEUCTBHA C YYETOM BIMSHHUS Ha OKPYXAIOIIYI Cpeny,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEICTBHIA.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesymbraTte ocBoeHHMS mporpamMmbl Mo (pH3MKE Ha YPOBHE OCHOBHOI'O
oOmrero o6pa3oBanusi y o0Oydaromnierocsi OyayT copMUpOBaHBI MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIONINE T03HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHUKATHBHBIC  yYHHMBEpCaJbHbIC  y4eOHbIC  JICHCTBHUSA, PETyJISATHBHBIC
YHHUBEpCaIbHbIC yUCOHBIC JICHCTBUSI.

Ilo3naBaTeqbHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

Ba3oBble JjoruuecKkue JeficTBUA:
e BBIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPHU3HAKH OOBEKTOB
(sBNIEHU);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS JJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M TMPU HM3yYEeHUU (U3HUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeTaTh BBIBOJBI C MCIIOJIb30BAHUEM JICTyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENFHO BBIOMPATh CIOCOO perieHus: y4eOHOW (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIEHUs, BHIOOp HamOoIee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciiegoBarebCcKue el CTBHUA:

HCIT0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHNUS;
MIPOBOJIUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY OMBIT, HECIIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONBIIOE HCCIEI0BaHUE (PUINYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TNPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU YKCIIEPUMEHTA;

CaMOCTOSITeILHO (hOPMYJIMPOBATH O0OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObI, MHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orOope WHPOPMAIMU WIM JAaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB M (POPM TIPEICTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYI (opMy mpeacTaBiIeHUs
uHQOpMAIIMM W WUIIOCTPUPOBATh peEIlacMble 3a7add  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU Tpad Kol M 1X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0A¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJICp’KaHUe
OJ1aro’ke1aTeIbHOCTH OOIIEHNS;

COIOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHUKOB
Juaiiora, 0OHapyXKUBATh Pa3IU4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BHITOJIHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOW paboThl MpU PEIIEHWH KOHKPETHOW (HU3MUECKOM
poOJIeMBI;

MPUHUMATh IIeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS
no e€ MOCTIKEHHUIO: PACTpeAeNsaTh poJid, OOCYXAaTh MPOLECCH U
PE3yNbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIpPABICHUIO W KOOPJAWHHPYS CBOM JEUCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHS.

PeI‘y.]ISlTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble IleICTBHSI

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIlHsIX, TPEOYIOIINX
ISt pereHust GU3NUecKuX 3HAaHUM;

OPUCHTHUPOBAThCA B  PA3NTMYHBIX IMOAXOJaX TMPHUHATUS  PCIICHHMA
(vHIMBUAYATbHOE, TPHHATHE PEIICHWS B TPYIE, MPUHATHC pPEIICHUN
TPYIION);

CaMOCTOATEIFHO COCTABJISITh AJITOPUTM pellIeHUs (GU3MUECKON 3a7a9u WIIN
TUTaHa WMCCIEAOBAaHUSA C y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaraéMbie BApUAHTHI PEIICHUH;
JieNIaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYyalluu U Mpejiararh rjiaH e€ N3MEeHEHNUS,
OOBSCHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
JeSTEIBPHOCTH, JaBaTh OIICHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B JEATEILHOCTh (B TOM YHWCJIE B XOJI BBITIOJHEHUS
(GU3MYEeCKOr0 HUCCJENOBaHMS WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIMXCS CHUTYallMil, YCTaHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJIe CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYIroro;
MPU3HABAaTh CBOE MPABO HA OMIMOKY MPHU pelieHn: (GU3NIECKUX 3a7a9 WIN
B YTBEPKIAEHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.



INPEAMETHBIE PE3YJIBTATBI

K koHI1ly oOyueHus B 7 kjiacce npeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYCCKHE  SIBJICHHS,
HaOJIOZICHUE, JKCIIEPUMEHT, MOJEb, THUIIOTE3a, CAMHHIIBI (HU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbie COCTOSIHUSI BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIDKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOAECUCTBYIOILAS
cuia, nedopmanms (ynpyras, MJIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

paznuuath siBiaeHus (auddys3us, TErIoBOe JBUXEHUE YACTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICUCTBUE TEJ, PABHOBECHE TBEPJBIX TEJ C 3aKPEIIEHHON OCHIO
BpallleHHsI, Tepejavya JaBlICHUS TBEPIABIMU TeJIaMH, >KUJIKOCTIMU U
razamy, arMoc(epHoe JaBJiecHWE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKON DHEPTHUU) MO OMUCAHUI0 MX XapPaKTEPHBIX CBOWCTB U HA
OCHOBE OITBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBIICHUC;
pacmo3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SBJICHUN B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SBICHUS B TPUPOJIC:
MPUMEPHI JBWKCHHUS C Pa3TUYHBIMA CKOPOCTSMH B JKMBOW M HEKHUBOU
npUpojie, JACUCTBUE CHIIBI TPEHUS B TPHUPOAC W TEXHHUKE, BIWSIHUC
aTMOC(EPHOro JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluard B
TeJie YeJIOBEKa, IIPU ATOM NEPEBOIUTH MPAKTHUUECKYIO 3a/1ady B yu4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHYECKUX SBJICHUI;
OTKCHIBATh M3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SBJICHHUSI, UCTIOIB3YS
dbu3nyeckre BeIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSIS CKOPOCTh, CUJIa YIPYTOCTH, CHUJIa TSKECTH, BEC
Tena, cujla TpeHwus, AaBieHue (TBEPAOro Teya, >KUAKOCTH, Tra3a),
BBITAIKMBAIOINIASI CHJIa, MEXaHW4YeCKass paboTa, MOITHOCTh, IUIEYO CHIIBI,
MOMEHT CWIbl, KOX(OUIMEHT TOJE3HOTO JEHCTBUA MEXaHHU3MOB,
KHHETHYCCKas W TOTCHIMAJIbHAS JHEPTHs), MPU OINHCAHWH IPABUIBHO
TPaKkTOBaTh  (U3MYECKHH  CMBICT  HUCIOJIB3yeMBIX  BEIWYWH, WX
0003HAaUeHUSI W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMHU BEJIMYWHAMH,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEIUYHH,
XapaKkTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SBJICHUS U MPOLECCHI,
UCIIOJIB3Ysl MpaBUiia CIOXKEHUs CUJl (BIOJb OJHOM MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHUs phruara (0Joka),



«30JI0TOE€ IPaBUJIO» MEXAHHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruu, MpU HTOM JaBaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHa W
3aMMChIBATH €70 MATEMATHUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMUS, TPOLIECCH U CBOIMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHTyalud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyd B 1—2 JAEWCTBUSA, HCHONB3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBHSI 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKHE
BEJMYUHBI B (DOPMYJIBI M TPOBOJAUTH PAcCUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JUUISl PEIICHMS 3a7a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEMIMTh MpPU TOMOIIH
(U3HYECKUX METOJIOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIAThH ITPOBEPSIEMOE
NpeanojaokeHne  (rumoresy),  pasinyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

MPOBOJAUTH OMNbBITHI 10 HAOMIOAECHUIO (PU3NYECKUX SBJICHUH WIH
bu3HYecKuX CBONCTB TEN: dbopMynrpoBaTh MIPOBEPSIEMbIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMUS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;

BBINIOJIHATHh MPSAMbIE W3MEPEHMS] PACCTOSHUSA, BPEMEHHM, MacChl Tela,
00béMa, CHUIBI U TEMIEPATypbl C MCHOJIb30BAaHUEM AaHAJOTOBBIX U
M(POBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS TPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
ApYrod € WCIOJIB30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHHU [IBIKEHUS Teja, CHIIbI
TPEHUSI CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOUIAJAN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU
OT ITJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHHUs, CIENys MNPEeJIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE



NpeUIOKEHHBIX Tabnuil U TpaduKoB, AeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMUS;

NPOBOJNTH KOCBEHHBbIC H3MEpEeHHs (DU3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, Cujia TPEHHUS CKOJIBKECHHUS,
JaBJIEHWE  BO3JyXa, BHITAJIKHUBAIONIas CWia, JecTByromas  Ha
HOrpyXEHHOE B JKHMJIKOCTh Te€10, KO3((ULUUEHT MOJIE3HOTO JEHCTBUS
INPOCTBIX MEXaHWU3MOB), CIeAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYMHBI;

coOJII0/1aTh MpaBUIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abopaTOpHbIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, AUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
pblyar, HOJBUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH HAa WX OmucaHusi (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MUYECKHUX SBJICHUM M HEOOXOJIMMBbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMH(POPMALKIO O  IpHUMeEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s obecriedeHnss 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu 1
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHHSI B OKPY’KaIOIIEH cpe/ie;

OCYIIECTBIATh OTOOp MCTOYHUKOB HH(popmauuu B HTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEFOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHHKOB BBLICISATH
uH(bOpMAIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYMBON HIM MOXKET OBITh
HEI0CTOBEPHOI;

WCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 33JaHUl HAYYHO-MOMYJISIPHYIO
JUTEpaTypy (PHU3UUYECKOTO COACpXaHHs, CIPAaBOYHbIE MaTepHAIIbI,
pecypcbl ceTd VIHTepHET, BlafeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HHPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIN (HU3NUECKOTO COJIEPKaHUsA, B TOM
yucne MyOJUYHO JeNlaTh KpaTKue COOOLIEHHsI O pe3yjbTaTax MpPOEKTOB
WIM Y4YeOHBIX MCCIEIOBAaHUM, IpPU O3TOM TPAMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTAIUEN;

MIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIIEIOBAHUN pacnpeacssiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C MOCTaBJICHHBIMU 3a/lauaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoH1y o0yuenus B 8 kjacce npeIMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

KCIOJIB30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEIIECTBA, KPUCTAIIMUECKUE U
aMmopdHbIe Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsijl, HIEKTPUUYECKOE MOJIe, MPOBOAHUKHI
Y IUDJICKTPUKH, TOCTOSHHBIN AJEKTPUUYECKUI TOK, MATHUTHOE MOJIE;
paznuuath SABJICHUS (TEIUIOBOE pacIIMpeHUE M CXKaTue, TeIiornepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAUYWBAaHUE, KANWJUISIPHbBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TETIONPOBOHOCT, KOHBEKIIHS, W3JIyYEHUE),
AIEKTPU3ALMS TEJl, B3aUMOJICVCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHUE, B3aMMOJICMCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAS UHAYKIIHS)
10 ONHUCAaHUI0 HUX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJIICHUE;

pacIio3HaBaTh IMPOSBICHHE HM3YYCHHBIX (DH3WYECKUX  SBICHUNA B
OKpY’)KarollleM MHpe, B TOM 4ucie (U3UYECKUE SBJICHUS B IPUPOJIC:
MOBEPXHOCTHOE HATHKEHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupone, wuznydyeHue CoJlHIa, 3aMepP3aHUE BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPHICCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MoItOCOB, pOJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, ONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA (IMpU3HAKH) (PHU3UIESCKUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3YS
(uznyeckre BEIWYUHBI (TEMIlEpaTypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEIbHAsA TEIUIOTa
IJIaBJICHUsI, yJAENbHAs TeIUIoTa IMapooOpa3oBaHus, yJAelbHas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOr0 JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBbHAsI BIAXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, JJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yACNbHOE  CONpPOTUBIEHUWE  BeElleCTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TMPABWIBHO  TPAKTOBATh
(bu3nYeCKUil CMBICI KCIOJb3YEMbIX BEIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepU30BaTh CBOMICTBa Tes, (PU3UUECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOpUHU
CTpPOEHHUs BEIleCTBa, MPUHLHUI CYNEPHO3UIUU MoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i1 yJacTKa LENu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs] JHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTU4YeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMICTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrM4ecKux
iaroB ¢ omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBAa (PU3NYECKUX SBIICHUMH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacu€THble 3anadyd B 2-3 JACUCTBUA, HCIONb3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCHOBUS 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpaTb 3aKOHBI U  (POpPMYIIBI,
HEOOXOJUMble il €€ pelIeHUs, NPOBOAUTH Pacy€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh NPU T[OMOIIH
(U3HYECKUX METOJOB, HCIOIb3ysl ONHMCAHUE HCCIECJOBAaHUsS, BBIIEIATH
IIPOBEPSAEMOE  IPEIIIOJIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsIKa
IIPOBEICHUS UCCIEA0BAHUS, €JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBICHUU WU
(U3MYECKUX CBOMCTB Tell (KaNWLISPHBIE SBJICHHS, 3aBUCUMOCTb JTaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl TMpPU U3IYYEHUH OT IIBETa HU3Tydaroliei (MOrJIONIaromieil)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, DJJEKTpHU3alps Tel W B3aWUMOJCHUCTBUE
DIEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3aldsl MArHUTHBIX IIOJIEW TIOCTOSIHHBIX MAarHUTOB, JCHUCTBUS
MAarHuTHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHuTa,



CBOMCTBAa DBJEKTPOJABUTATEIS IMOCTOSHHOTO TOKa): (POpPMYIUpPOBATH
IpOBEpsiEMbIE MPEATNIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/1 ONBITA U (DOPMYJIUPOBATH BHIBO/IbI;
BBIIIOJIHATh ~ MPSAMbBIE  W3MEPEHHS  TEMIEPATYpbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/lyXd, CHJIbl TOKAa, HANOpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMYUHBI OT
Apyrod C HCHOJB30BAaHUEM MPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUSI IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM IIONEPEYHOrO
CEYEHMSI U YACIBHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMK, OT HANpsDKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIbBHOIO M NApaJUIEJbHOTO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clenys NpeJIo)KEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnul U TpaduKoB,
JIeJ1aTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEAOBAHMS;

IPOBOJANTHh KOCBEHHBIE HW3MEPEHHUs (PU3NUYECKUX BEIMUYUH (yAelabHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOUpPAThH
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CII€lysl MPEIOKEHHON MHCTPYKUUU, U
BBIYHCIISATH 3HAYCHNUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI  JEUCTBUS HU3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOH Ha HUX OmucaHus (B TOM 4HCIIE:
CUCTEMa OTOIUIEHHSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIbTMETP, CUETYMK DJIIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SBJICHUM U HEOOXOAUMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIIbHBIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PpUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI AJIEKTPHUUECKUX
LeMnel ¢ MOoCcaeA0BATENbHBIM U MAPAUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycloBHbIe 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALKIO O  IpHUMeEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU JUJIs1 oOecrieueHus: 0€30MacHOCTH P OOpallleHuH ¢ MpUuOopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHsI 3J0POBbSA M COOJIIOACHUS
HOPM 3KOJIOTHUYECKOT0 IIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HMHPOpMALMM (PUINYECKOTO COAEpX aHUS B
HNutepHere, Ha OCHOBE MMEIOIMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HMH(OpMALMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4E€OHBIX 33JJaHUIl HAyYHO-NOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJEpP)KaHMs, CHPABOYHBIE MaTepHalbl,
pecypcsl cety MIHTEepHET, BiIaeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIEHUS,
o000mass wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE€ MyOJIMYHO NPEACTaBIATh PE3yIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIbCKOU IEATEIBHOCTH, IIPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALINEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CIEIUTH 3a BBIIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIJIAJ B
NEATEIBbHOCTD IPYIIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aAMMOJIEUCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIry o0yuenus B 9 Kjacce mpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: CHCTEMa OTCu€ra, MarTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO JBMKECHHS, Aehopmarius
(ympyras, mjgacTU4ecKas), TpPeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPIOTO TENa, PABHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJHBI, 3BYK, WH(Pa3BYK H YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUs U TMOTJOIIEHUs, albda, OeTa- 1 raMmma-u3aydeHus,
M30TOIIBL, SIAEPHAS DHEPreTHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEHHOE ABUKEHUE, CBOOOIHOE
NajJiIeHUE TeJ, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBM)KEHHE (3aTyXawllue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIJKEHHE, OTPaKEHUE
3BYyKa, NPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE U MPETOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JMHEWYATOIO CIIEKTpa
U3ITy4EHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX SBJICHUH B
OKpy>XaromeM Mupe (B TOM 4YHcie (pu3nyeckue SBICHUS B MPUPOJIE:
MPWINBBI U OTIUBBI, ABMKEHUE T1aHeT COTHEYHON CHUCTEMbI, PEAKTUBHOE
IBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LBETAa TeJ,
ONTUYECKHE SIBJICHUS B MPHUPOAE, OMOJIOrMYECKOe JEHCTBUE BHUIUMOIO,
yabTpadUOIETOBOTO W PEHTTC€HOBCKOTO M3JIYyUYECHHH, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4YHd, PaJUOAKTUBHOE H3IIyYEHHE
MPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX U3JIYYEHUH Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
dbu3nUecKkue BEIUYUHBI (CpElHSsE W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMDKEHUH, YCKOpEHHE, NEepeMelleHHue, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWila YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tella, HUMIYJIbC Tela, HMIIYJIbC CHIIBI,
MexaHuveckass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DHEprus Tea,
MOJHITOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPrUsl CKATOU
NPYKUHBI, KHUHETHYECKas SHEpPrus, IOJHAas MEXaHW4YecKas >SHEeprus,
NEepUOJ U 4acToTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTellb MPEeTOMIICHUS CPEibl), IPU ONMHUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCHOJIb3YEMbBIX BEIUYMH,
0003HAaYEHUsI W €IUHULBl (PU3MYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MUYECKUE SIBICHHUS U TPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHLUI CYNEPIO3UIHMH CHWJI, NPUHLUUI OTHOCUTEIbHOCTH [ amwmiies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSI MMITYJIbCA, 3aKOHBI OTPA)XKEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHbI COXPAHEHUSI 3apsAJI0BOTO U MACCOBOT'O YUCEN



IOpU SJACPHBIX PEAKIUIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECCHl M CBOMCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKHUX
IIaroB C OMopod Ha 2-3 HU3y4YEHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYIIbI, CBSI3bIBaIOIINE (pU3MUECKHE
BEJIMUMHBL: HAa OCHOBE aHallM3a YCJOBHS 3a/ladd 3alMChIBaTh KpaTKOe
YCJIOBHE, BBISIBIISATh HEJOCTAIONIME WM U30BITOYHBIE JTAHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHWBATh PEAJUCTUYHOCTh TOJYYEHHOrO 3HaueHus (Hu3nueckoin
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEMIMTh MpPU TOMOIIH
(U3HYECKUX METOJO0B, HCIOIb3ysl ONHMCAHUE HCCIECJOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLCHUBAaTh MPABWIBHOCTH IOPsIKa
INPOBEJCHUSI  UCCIEJOBAHUSA, J€JIaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U ONBITOB;

MPOBOJAUTH OMNbBITHI 10 HAOMIOAECHUIO (PU3NYECKUX SBJICHUH WIH
bu3znyecKkux CBOWCTB TeN (M3y4deHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUsl HHEPrHM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUM Npy>KMHHOTO
MasTHHUKA OT Macchl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYbl MaJIbIX KOJ€OaHUM, MPAMOJIMHENHOE PaCpOCTPAHEHUE CBETA,
pa3ioxeHue Oenoro cBera B CIEKTp, U3yYEHHE CBOMCTB M300pakKeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHHs NpeaMeTa B coOuparoei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUEHMS):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/nOBaHUS, OMNHUCHIBaTh XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIIMpOBATH BBHIBOJIBI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaAesss
CpellHEee 3HAYeHHEe HU3MepAeMOl BeNIMUYMHBI ((OKYCHOE pacCTOsHUE
coOuparoieil JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba W3MepeHus
(M3MepUTENbHOTO IPHOOpa);

MPOBOJUTh MCCIECOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM IMPSIMBIX HU3MEPEHUI (3aBUCHUMOCTH IMYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBM)KEHUM 0€3 HayalbHOM CKOpPOCTH, Mepuoja
Koe0aHUIl MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJIeHUs OT yria



NaJeHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CaMOCTOSITENIBHO COOMpPATh
YCTaHOBKY, (UKCHUpPOBaTh Ppe3yJbTaThl IOJTYYEHHOM  3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BUJE TAaOMUIl M IpadUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CperHss
CKOPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBHXKEHHH,
YCKOpPEHHE CBOOOJHOIO MaJ€HUsl, KECTKOCTh MPY>KUHBI, KOIDPUIUEHT
TPEHHUS CKOJBXEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa WU
nepuoa KojeOaHWM MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWia coOuparonieil JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTANIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHS, CIEAYys NMPEIOKEHHON WHCTPYKIHUU, BBIYHCISATH
3HAUYEHWE BEJIMYMHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YIbTaThl C YUETOM
3aJIaHHOM MOTPENIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM H3YUYCHHBIX (DU3MUECKUX MOJEIIEeH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO0, TOUYCHYHBIA HCTOUYHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAHETapHas MOJEIb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCaHUA (B TOM YHCIE:
CIUIOMETP, MOATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBIEHUH UM  HEOOXOoauMble  (PU3NYECKUE
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbI M CXEMAaTHUHBIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB
IpU pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U cOOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpAIleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3JI0POBbS W COONIOJACHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHPoOpManuu (U3HUECKOTO COJEpKaHHUS B
HNuTepHeTe, caMocTOsSTENBHO (POPMYIIHPYs OMCKOBBIN 3aMpOC, HAXOAUTD



MyTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJYyYeHHON MH(OpMalMU Ha OCHOBE
MMEIOIUXCS 3HAHUHN U JOIOJHUTEIBHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHIMOJIHEHUH YYEOHBIX 3aIaHU HAY4YHO-TOIYJISIPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJEpKAaHMs, CIPABOYHBIE MaTepHalbl,
pecypcsl cety MIHTEepHET, BiianeTb NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE€ MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAIMU W3 HECKOJIbKUX HCTOYHHKOB (PU3NYECKOIO COJEPKAHMS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM WIIM UCCIIeI0BATENbCKON
NEATEIBbHOCTH, IMPU 3TOM TIPaMOTHO  HCIIOJIB30BaTh  M3YYCHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiaena (U3UKM U CONPOBOXKAAThH
BBICTYIUICHHE Mpe3eHTalueil ¢ Y4ETOM OCOOEHHOCTEW ayIuTOPHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoiasbnsie | IIpakTnyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usnka u €€ poJsib B NO3HAHUM OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
H3HKA - HayKa O IpHpOUe https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HBHHCCIHIE BB https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/]T TO3HAHUS 2 1 bubmorexa IOK
' y g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHayaibHbIe CBeeHUs 0 CTPOCHHH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BeIeCTBa https://m.edsoo.ru/7f416194
27 JIBM>KEeHUE U B3aUMOJICHCTBUE YACTHI] 5 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2. A 2
3 TPCTATHEIE COCTOARMA BEMECTRA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMOeiCTBHE TeJl
bub K
3.1 MexaHHYeCKOe IBMKEHHIE 3 nomorexa O

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




bu6mmoreka [IOK
3.2 HMrepuums, macca, IoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bungt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBjienue TBEPABIX TeJ, :KUAKOCTEN U ra3oB
41 [asnenue. [lepenaya nasineHust TBEpAbBIMU 3 bubmuorexa [JOK
' TEJIaMU, XUJIKOCTAMM U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xuaKoctn > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.3 ATmocepHoe faBIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora m MOIIHOCTB. JHeprus
bu6nmoreka [JOK
>1 Pabora i momrocT® 3 ! https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
32 Hpoctere Mexaum3Mel > ! https://m.edsoo.ru/7f416194
bubmnoreka IJOK
>3 Mexanuueckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaunMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paspnen 1. TenuioBble siB1eHUs
1.1 CrtpoeHue U CBOICTBA BEIIECTBA 7 bubnmorexa [IOK
' P - https://m.edsoo.ru/7f4181ce
but6mmoreka [{OK
1.2 Teruiosbie nporeccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. DiiekTpu4ecKue H MArHUTHbIE SIBJICHUS
DNeKTpUYECKHe 3apsiibl. 3apsKEHHBIE Tella bubnmoreka [JOK
2.1 . 7 1
M UX B3aUMOJICHCTBHUEC https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOSHHBIN JIEKTPUUECKUN TOK 20 2 7 hitns:/m.edsoo. ru/TFA18 1ce
but6mmoreka [{OK
23 MarsuTHbIE ABICHHS 6 ! 13 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 EKTPOMATHHTHAS HHILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 14.5




9 KUIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazgen 1. Mexannueckne siBJIeHUs
11 MexaHn4eckoe JIBMKEHHE U CTIOCOOBI €T0 10 1 bubmuoreka [JOK
' OTMUCAHUS https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.2 B3aumopeiictBue Te 20 1 3
MMOACHCTBAC TEI https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXPATICHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazgea 2. Mexannuyeckue KojJe0aHUs U BOJTHBI
but6mmoreka [{OK
2.1 M 0 7 3
CXAMMHACCIUT KOMCOAHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
2.2 M .3 8 1 3
CXAHITICCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DieKTpoOMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbI€ SIBJIEHUS
4.1 3aKOHBI PacIpOCTPaHEHHUsI CBETA 6 2 bubnuorexa [JOK




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

but6mmoreka [{OK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httns://m.edsoo.rw/7f4 1adat
but6mmoreka [JOK
4.3 Paznoxenue 6e10ro cBETa B CIEKTP 3 2 hits://m.edsoo.ru/7f4 1 ada6
Hroro no pazgeny 15
Pa3nen 5. KBanTOBBIC SIBJICHUSA
bubmuoreka [JOK
5.1 Hcnyckanue u norjioneHrne cBeTa arToMOM 4 1 hitps://m.edsoo.ru/7f41 ada6
bu6nuoreka [JOK
32 Crpoenne aTomHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 FLnepHEIe peakin 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paszgea 6. [loBTopuUTEIbHO-00001IaK0IMIA MOAYJIb
6.1 [ToBTOpEeHMe u 00001IeHNE COAEPKAHUS 9 5 bubmuoreka [{IOK
' Kypca Gpu3uku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIJIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
nmudposbIe
Nen/m | Tema ypoka Konrpoasusl | IlpakTHueckue
Bcero o0pa3oBaTte/ibHbIE
e padoThbl padoThI
pecypcsl
1 ®dusuka — Hayka o npupoje. ABneHus |
npupoibl. PuznyecKue SIBICHUS
) MexaHnueckue, TeMI0BbIE, JIEKTPUUECKUE, 1
MarHMTHbIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 @u3nyecKue BEIUYHUHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "HM3mepenue
4 TEeMIIepaTypbl IPU MOMOIIH )KHJIKOCTHOTO 1 1
TEPMOMETPA U AaTYUKA TEMIEpaTypsl”
Kak ¢u3uka u npyrue ecrecTBeHHbIE HAYKH
5 M3y4aroT npupoay. EcrecTBeHHOHAayUYHBIN 1 bu6muoteka [IOK
MeToA no3Hanus. Onucanue Guandeckux https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOILBIO MOJEIEH
VYpok-uccnenosanue "lIpoBepka rumnoTessr:
6 JAJIBHOCTH TTOJIETA IAPUKA, ITIEHHOTO | |
TOPU30HTAJILHO, TEM OO0JIbIIe, YeM OOJIBIIIE
BBICOTA ITycKa"
Crpoenue Bemecta. OMBITHI,
7 JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 Bubnmorexa [IOK
P P https://m.edsoo.ru/ff09fe0a
BELIECTBA
but6mmoreka [IOK
8 JIBr>xeHME 4acTHI] BEIISCTRA 1

https://m.edsoo.ru/ff0a013e




YpOK—I/ICCHeI[OBaHI/IC «OMnBITH IO

9 HaOJIOZICHUIO TETJIOBOTO PACITUPEHUS
ra3oBy»
10 ArperaTHble COCTOSTHUS BEIIECTBA
B3anmocBA3b MEXTy CBOMCTBAMH BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSIHUAX U UX bu6mmoreka [IOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco00EeHHOCTH arperaTHhIX COCTOSTHUM BOBI
12 Mexanuueckoe aABuxeHue. PaBHoMepHoe 1 bubnmnorexa [JOK
HEPABHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05¢c6
bu6nuoreka [IOK
13 CxopocTth. EnuHUIBI CKOPOCTH
p FHTHLL p https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt ¥ BpeMeHH IBUKCHUS buGnnorexa LIOK
Y P https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3akod naeprmu. Bizanumonencreue
15 Tel II:aK MpUYHNHA I/I3MpeHeHI/ISI CKOpPOCTH bubmorexa HOK
p p https://m.edsoo.ru/ff0a0c10
JBYOKCHUS Tl
ILnotHOCTH BemiecTBa. Pacuer macchl 1 bubnuoreka [JOK
16
oObeMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpezaeneHue
IJIOTHOCTHU TBEPAOTO TEay»
18 Pemenue 3amau mo teme "I1moTHOCTE but6mmoreka [IOK
BenrecTna" https://m.edsoo.ru/ff0al23¢
19 Cura KaK XapaKTepUCTUKa B3aUMOICHCTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHuas pabota «3yuenne
20 3aBUCUMOCTH pacTshkeHus (aedopmariim)

IIPY’KHAHBI OT NIPUJIOKEHHON CHIIBI»




21

SIBnenue Tarorenus. Cuiia TSHKECTH

CBs13b MEXKTy CHJION TSKECTH M MacCou

bubmmoreka [{OK

22 tena. Bec Tena. Pemenne 3amad mo teme
. https://m.edsoo.ru/ff0al778
"Cuina Tsoxectu"
Cuna TSKEeCTH Ha APYTHUX TUTaHeTax. bu6mmotexa [IOK
23
@u3nyecKre XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0al502
bu6nuoreka [IOK
24 Hzmepenue cui. [{unamome
p A P https://m.edsoo.ru/ff0al8cc
bubnuoreka [JOK
25 Bec tena. HerecomocTh
https://m.edsoo.ru/ff0al778
2% CrnoxxeHue IByX CHJI, HAIPABJIEHHBIX 110 bubnmoreka [JOK
OJIHOM mpsiMoil. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau o Teme
"PaBHoaeiicTBytomas cui"
TpeHune CKONbXKEHUs U TPEHUE TTOKOS. bubnuoreka LIOK
28
Tpenue B IpupoAe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yueHnue
79 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBKCHUS OT but6mmoreka [JOK
CHJIBL JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»
30 Pemenue 3amayd Ha onpeneneHue
PaBHOJICHCTBYIONICH CHITBI
Pemenue 3amaa mo remam: «Bec Tenay,
31 «I"padmueckoe n300pakeHne CU» bubmmorexa [TOK
HYECK ,
P up https://m.edsoo.ru/ff0alde0
«Cuiibl», «PaBHOJEHUCTBYIOIIAS CHID)
32 Konrpomnbnas padora mo remam:

«Mexanuueckoe JBxeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «['padudeckoe




I/1306pa)KeHI/I€ CHID», «CHItB»

Hasnenue. CriocoObl yMEHBIIICHHS 1 bubnmnoreka [JOK
33
YBEJIWYCHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBUCUMOCTbD JIaBJICHUS Ta3a bubmuoreka [JOK
0T 00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBieHus TBEPABIMU TEIIAMH, bubmunoreka LIOK
KUIKOCTSIMU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
16 JlaBieHue B )KMAKOCTH 1 I'a3e, BBI3BAaHHOE bubnuorexa [JOK
JEUCTBUEM CHUIIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaud no treme «/laBinenue B bubmuoreka [JOK
JKUIKOCTH U rase. 3akoH [lackaisy» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo6 e
OODIIATOIIHCCA COCY AN https://m.edsoo.ru/ff0a2970
39 I'uapaBnmueckuii mpecc bubmmorexa [TOK
AP p https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopurHeBOM KUIKOCTHBII
Hacoc
AtMocdepa 3emn. [IpuamHb
41 CYIIIECTBOBAHMS BO3IYIITHONW 000JIO0UKH bubnuotexa [JOK
3emun. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUST OT BBICOTHI HAJl YPOBHEM MOPS
bu6mmoreka [IOK
42 B LA e
eC BO3yXa. ATMOCHEPHOE 1aBICHN https://m.edsoo.ru/ff0a2b5a
43 Nsmepenne atmocdepnoro nasnenus. OnbIT bubnuotexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO AABJICHUS OT bubnmnorexa [JOK

BBICOTHI HaZl YPOBHEM MOpPs

https://m.edsoo.ru/ff0a2fc4




bapomerp-anepoun. AtmochepHoe

bu6mmoreka [IOK

45
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtmochepHoe
naBjeHue"
JlelicTBuE XKUIKOCTH U ra3a Ha
47 OTPYKEHHOE B HUX TEJI0. ApXUMEI0BA buGnnorexa LIOK
py AP https://m.edsoo.ru/ff0a3276
cuia
JlaGopaTopHas pabora «OrnpezaciieHue
48 BLITaJI;KI/IBI;}omepI?I CHUJIBI ;:Lel”fCTB ToIlIeH Ha bubnnorexa LIOK
’ y https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B KHJIKOCTbH)
JlaGopatopHas paboTa 1o Teme
49 «HMccnegoBanue 3aBUCHMOCTH Beca Tena B but6mmoreka [JOK
BOJIEe OT 00bEMA MOTPYKEHHOM B KHUJIKOCTD https://m.edsoo.ru/ff0a3514
YacTH Tellay
but6mmoreka [JOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHnas padota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeaeneHue e€ rpy30no01bEMHOCTH"
Pemenne 3agau mo temam: «IlnaBanue
52 cynoB. BozayxomnaBanuey, «JlaBienue bubmorexa [TOK
YHOB. Y N https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, )KUIKOCTEH U Tra30B»
but6mmoreka [IOK
53 Mexannueckas pabora
p https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
54 MortHOCTh. EAUHUIIBI MOIITHOCTH
= A H t https://m.edsoo.ru/ff0a3{82
55 VYpok-uccnenosanue "Pacuér MoIHOCTH,

pa3BUBAaEMOM IpU NOIBEME 110 JIECTHUIIE"




IIpocThie Mexanu3Mebl. Priuar. PaBHOBecue

56
CHWJI Ha pplyare
KonTponbras padbota mo Teme «JlaBiieHue
57 TBEPJBIX TN, )KUJIKOCTEH U Ta30By /
Bcepoccuiickas nmpoBepounasi pabota
PesepBHbIit ypok. Pabora ¢ Tekcramu 1o
53 Teme «JlaBineHue TBEPABIX TEI, )KUIAKOCTEH U bubnmnorexka [JOK
ra3oB» / Beepoccuiickas mpoBepouHast https://m.edsoo.ru/ff0a4ffe
pabora
Prryaru B TexHuke, ObITY U IPUPOJIE.
59 JlaGoparopHast a6,0Ta «};ICCJIpeI[F;BaHI/IC 0.5 bubnnorexa LIOK
p . pHai p ’ https://m.edsoo.ru/ff0a478¢
YCJIOBHI paBHOBECHSI pblyara
Pemenue 3agay o teme «Y clIOBUA bubnuorexa [JOK
60
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoaddurumenT nonesHoro neicTBus
61 MmexaHusma. Jlaboparopnas pabora 0.5
«3mepenune KII/] HakKJIOHHOM MIIOCKOCTHY
2 Pemenue 3ama4d no teme "Pabora, but6mmoreka [IOK
MomHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
63 Mexanudeckas sHeprusi. Kunetndeckas u bubnmnoreka [JOK
MMOTEHIHAIbHAS SHEPTHS https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHSI MEXaHUYECKON dHEPIUU bubmorexa [TOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT MO TEME
"OKCIIEpUMEHTAIBHOE OINPECIICHHUE
65 W3MEHEHUS! KHHETUYECKON 1 1

MOTEHITUATHFHOM SHEPTUH TIPU CKaThIBAHUHU
Tella O HAKJIOHHOM TUIOCKOCTH"




66 KonrtponsHas padora no teme «Pabora u |

MOITHOCTb. DHEPTHS»
67 PesepBHblii ypok. Pabora ¢ Tekcramu 1o | bubmuoreka [IOK

TeMe "MexaHnueckoe IBIKeHUE" https://m.edsoo.ru/ff0adee6
68 PesepBHblii ypok. Pabora ¢ Tekcramu 1o |

teme "Pabota. MouHocts. Dneprus”

OBIIEE KOJIMYECTBO YACOB II0O ITPOTPAMME

68
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8 KUIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJI0KEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPHUH U UX ONBITHBIC 1 bubmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKACHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Mopenu TBEPIOTO, KUJIKOTO U | bu6nuoreka [IOK
ra3000pa3HOTO COCTOSIHHUM BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObscHeHue CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3000pa3HOTo COCTOSHUI BellecTBa Ha |
OCHOBE IMOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannnueckue u amopgHbie Tena 1 Bubmmorexa I[JOK
P P https://m.edsoo.ru/ff0a5800
6 CMaunBaHME U KaIMJUISIPHOCTb. 1 bu6muoteka [{IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHne U CoKaTUE 1 Bubmmorexa [JOK
p P https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIIEpaTyphl CO |
CKOPOCTBIO TEMJIOBOIO JBUKEHHS YACTHIL
9 Buytpennsis sneprus. Criocoob! H3MEHEHUS 1 bubnuorexa [JOK
BHYTPEHHEH YHEPTUHN https://m.edsoo.ru/ff0a5¢c60
bubmuoreka LIOK
10 Buasl rerionepenaun 1 &

https://m.edsoo.ru/ff0a6412




11

Ypok-koudepenius "[IpakTuyeckoe

HCITOJIF30BaHNE TEIUIOBBIX CBOMCTB BCIIICCTB

U MaTepuasoB B LIEJAX sHeprocoepexeHns"”

but6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

12 KomuuectBo Temnotsl. Y nenbHas bubmuoreka [JOK
TETIIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OanaHca. bubmmoreka [IOK
TemooOMeH U TEIIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "HccnenoBanue EuG 10K
noInoTeKa
14 SIBIICHUS TETIOOOMEHA MPU CMEIINBAHUU
OOHOI 1 ropYeii BoH" https://m.edsoo.ru/ff0a6a98
X
Pacuer konmdecTBa TEIIIOTHI,
15 HEOOXO0UMOTO JJIsl HarPEeBaHUS Tela U
BBIJICJISIEMOTO UM MPU OXJIAXKICHUU
16 JlaGopatopHas pabora "OnpezneneHue bubmuoreka LIOK
yIEIbHOM TEIJIOEMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6mmoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpACBaHUE 5u6 LIOK
noImoreka
18 KPUCTAJUIMYECKUX TEJl. Y IeJIbHAs TEIIOoTa
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopaTtopHas pabota "Ornpezenenue bu6mmoteka [IOK
yAEJIbHOU TEIIOTHI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHACHCALIUS. bu6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Teriora
)1 nmapooOpa3oBaHus U KOHJICHCAIIUH. bu6muoreka [IOK

3aBHCHMOCTD TCMIICPATYPbI KUIICHUA OT
aTMOC(I)epHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢




BrnaxnocTs Bo3ayxa. Jlaboparopnas paboTa

but6mmoreka [IOK

22 "OmnpenesneHue OTHOCUTEILHON BIaXKHOCTHU
p | https://m.edsoo.ru/ff0a7628
BO3/lyXa

7 Pemenue 3amau Ha onpeaeneHrue BIaXXHOCTH
BO3/IyXa
[IpununBl paboTHI TEIIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. /IBurarenab BHyTPEHHETO
CropaHus

25 KIIJ] TerioBoro nsurarens. TemioBbie bubnuoreka [JOK
JIBUTATEJH U 3aIIUTa OKPYKAIOLIEH CpeIbl https://m.edsoo.ru/ff0a7c¢7¢

2% 3aKOH COXpaHEHUs U MPEBPAIlCHUs SHEPTUU
B TEIUJIOBBIX MpOLIECcCcaxX
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

27 "TennoBsle sBIICHUA. VI3MeHEeHNE bubmmorexa HOK

T | https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSTHUM BEIIECTBA
Kontponbhas pabota no teme "TemnoBsie
28 siBlicHUs. VI3MeHeHne arperaTHbIX bu6morexa TIOK
T \ P https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BEIEeCTBA

29 Onektpuzanus Ten. [[Ba pona
ANEKTPUUECKUX 3aPsI0B

30 VYpok-uccienoBanue "IneKTpU3aIMs Te
MHAYKIHEN U TIPYU COTIPUKOCHOBEHUN"

31 B3auMmopeiicTBue 3apsyKE€HHBIX TeJ. 3aKOH but6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe nosie. HanmpsskeHHOCTH

32 snekTpudeckoro mosd. [puanmn Eubmorexa IIOK

p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3ULIMH SJIEKTPUUYECKUX TOJIEH
33 Hocurenu snekTpudeckux 3apsjaoB.




DneMeHTapHbIi 3apsa. CTpoeHue aroMa

34 [TpoBOTHUKY U AWDIEKTPUKH. 3aKOH bubnunoreka [IOK
COXPaHEHUS IEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha nprMEHEHUE CBOMCTB bubnmorexa [JOK
JIEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DEKTPUUYECKUHN TOK, YCIIOBUS €TI0
36 cyiiectBoBanus. McTouHUKHU bubnnorexa LIOK
y ) https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKa
37 JlencTBUA 3JIEKTPUUECKOTO TOKa bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccienoBanue "JleiictBue
38 ANIEKTPUUYECKOTO I10JIs1 HAa IPOBOIHUKHU U 1
JTURJIEKTpUKN"
39 DJEKTpUYECKUH TOK B METajlIax, bubmuoreka [IOK
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas EMb U €€ COCTaBHbIC YACTH
A1 Cuna Toka. Jlaboparopnas padota 0.5 bubnmoreka [JOK
"N3mepenue u peryJnpoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpruYecKoe HarpsikeHue. Bonbtmerp.
42 JlaGoparopnas pabota "H3mepenue u 0.5 bubmmorexa LOK
P 'P ' https://m.edsoo.ru/ff0a%e14
peryaupoBaHe HAMPSHKEHUS
43 CornpoTuBIiieHHE POBOJAHUKA. Y ACIIBHOE bu6muoreka [IOK
COIIPOTUBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCHMOCTh
44 AIEKTPUYECKOTO COITPOTUBIICHUS 1 bubnuorexa [JOK
MMPOBOJIHUKA OT €0 JJIUHBI, IUIOLIAAN https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CeYeHUs U MaTepuana”
45 3aBHCUMOCTD CHJIBI TOKA OT HaNPSHKCHUS. bubnuorexa [JOK




3akon Oma 1S ydyacTka 1enu

https://m.edsoo.ru/ff0aa44a

JlaGopaTtopHnas pabota "UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bu6moreka [JOK

46
PE3UCTOP, OT CONPOTUBIIEHUSA PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarensHOE M MapaieIbHOE
COCIMHEHMUSI TIPOBOTHUKOB
JlaGoparopnas pabota "IIpoBepka npaBuia
43 CJIOYKEHUS HaIlPSKEHUHN MTPU bubnmnoreka [JOK
MOCJIENOBATEIILHOM COCAUHEHUN JIBYX https://m.edsoo.ru/ff0aaas58
pe3uctopoB”
JlaGopartopHas padora "IIpoBepka mpasuiia
49 st CEIJII:I lzoxai H T1a anienLIP;OM ’ bubmmorexa TIOK
A p P " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3anau Ha npumeHeHue 3akoHa Oma bu6muoreka [IOK
JUISL Pa3iIn4HOTIO COEUHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA. bubnunoreka [JOK
3akoH [xoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopaTtopHas pabota "Ornpezenenue bubnuoreka [JOK
PabOTHI M MOIITHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKHE 1IETTH U MOTPeOUTENn
53 SJIEKTPHUECKON dHEPruu B OBITY. KopoTkoe bubmorexa LIOK
P P Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHH€e
54 ITocTossHHBIC MATHUTHI, X B3aUMOICUCTBUC
55 VYpok-uccnenosanue "M3ydenue noneit bubmuoreka LIOK
MMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe nosie. MarHuTHOE 10JIe 3eMJIU U bu6moreka [JOK

€ro 3Ha4YCHUC JIA )XU3HH Ha 3emie

https://m.edsoo.ru/ff0acOba




[TonroroBka K KOHTPOJILHON paboTe MO TeMe
"DnexTpuueckue 3apsaabl. 3apsyKEHHbIE Tella

but6mmoreka [IOK

57
" ux B3auMoaencTsua. [locToSHHEBIN https://m.edsoo.ru/ff0abd2¢c
AIEKTPUUYECKUN TOK"
KonTponbhas pabota no teme
"DnexkTpuueckue 3apsaabl. 3apsyKCHHbIC Tella
58 " X B3auMojeincTeud. [locTosHHBIH bubmmorexa TIOK
_ " . https://m.edsoo.ru/ff0abea8
anekTpuueckuit Tok" / Beepoccuiickas
mpoBepoyHasi padbora
PesepHbIit ypok. PabGoTa ¢ Tekctamu mo
" N N " bubnunoreka [JOK
59 teMe "T1oCTOSTHHBIN AIEKTPUIECKUi TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepounast pabora
OmnbIT Opcrena. MarHuTHoe nosue
60 ane eckoro Toka Ma oe 1moJie bubmorexa [IOK
JICKTPUICCKOTO TOK THATHOE TT0JI
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpumMeHeHne 37eKTPOMarHuTOB B TEXHUKE.
61 JlabopaTtopHas pabota "M3yuenue aeiic 0.5 Bubmmorexa LIOK
TOpHas T YeHUE JICUCTBUS .
patop P M y https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha MTPOBOJIHUK C TOKOM
DNEeKTPOABUTATENb TOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31€KTpoIBUTaTEIEH B
62 TEXHUYECKUX YCTPOMCTBAX U HA bu6nuoreka LIOK
Tpancnopre. JlabopaTopHas pabora https://m.edsoo.ru/ff0ac86¢c
"KoHCcTpyupoBaHHe U U3ydeHHE pabOThI
ANEKTpOABUTATENS "
63 OmnpiTel @apanest. 3aKOH AIEKTPOMATHUTHON
nHaykuuu. IIpasuno Jlenna
64 Onekrporeneparop. CriocoObI MOTyYeHUs

SJIGKTpI/I‘lCCKOﬁ OHCPI'UH. 3HeKTpOCTaHHI/II/I




Ha BO300HOBJIIEMBIX HCTOYHHUKAX OHCPIUH

[TonroroBka Kk KOHTPOJILHON paboTe MO TeMe

65 . " 1
DNEeKTpUYECKUE U MarHUTHbBIE SIBJICHUS
Konrponbnas padora nmo reme bubnuoreka LIOK
66 ) ; 1
DNEeKTPUYECKUE U MATHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0acb14
67 PesepsHblii ypok. Pabora ¢ TekcTamu mo | bubnuoreka LIOK
teme "TemnoBble siBIeHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHbIii ypok. PabGoTa ¢ TekcTamu o |

TeMme "MaruuTtHele siBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KUIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
Ne undgposbie
Tema ypoxka Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| Mexanuueckoe IBr>KeHue. MarepuaibHas |
TOYKA
) Cucrema orcuera. OTHOCUTEIBHOCTD 1 Bbu6mmorexa [JOK
MEXAHUYECKOTO ABUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IpsAMOIMHENHOE IBUKCHUE 1 buGnnorexa [IOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
Cpenusisi ¥ MTHOBEHHAsi CKOPOCTh
5 [IpsAmosMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBHKEHHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocCTh NPSMOJIIMHEUHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOpOCTH
JlabopaTopHas pabota "OnpeneneHue
7 CKOPEHUS TeNa PU PaBHOYCKOPEHHOM 1 1 bubmmorexa [IOK
yerop pup . yerop " https://m.edsoo.ru/ff0adb18
JBUKEHHUHU 10 HAKIIOHHOHN TUIOCKOCTH
8 CBoOomHoe nmagenue ten. OneiTel [ annies 1
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
9 Ilepuon u yactora obparenus. Jlnaenas u 1 buGnnorexa [IOK
P p ' https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LleHTpOocTpeMUTENBHOE YCKOPEHHE 1
11 IIepsbiii 3akoH HproToHa. BekTop cuiibl 1 bubnuoreka [IOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubnuorexa [IOK
PaBHOpelicTBYOIIIAS cia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH Herotona. Cynepno3uiust Cui Etl':ﬁsJ:I/Ijrfee(Il(sigr?/I;ane%z
14 Pewrenne 3a1au Ha npMEHEHUE 3aKOHOB bubnmoreka [JOK
HsroTona https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka fgfj/ili?:gsac)gr?};foaeca 5
16 Pemenue 3amau mo reme «Cua ynpyrocTu»
17 JlaboparopHas pabota «OnpeneneHue bubnmoreka [JOK
YKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cuna Tpemna httns://m.edsocl)_.[ru/fanﬂ 38
19 Pemrenue 3amau mo reme «Cuiia TpeHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OmnpeneneHnue bubnmoreka [JOK
KO3 UITMEHTA TPEHUSI CKOJBKCHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3amgau no reme "3akonsl HeroTOHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuia TSKEeCTH U 3aKOH BCEMUPHOTO bubnuoreka [JOK
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaIeHUS https://m.edsoo.ru/ff0af044
Ypok-koubhepenius "JIBuKeHUE TSI BOKPYT
23 rpaBUTaiiuoHHOTO 1eHTpa (ComHeuHas
cuctema). ["amakTuku"
24 Pemenne 3amgad mo teMe "Cuiia TSHKECTU U bu6mmoreka [{OK

3aKOH BCEMUPHOTO TSITOTCHHS"

https://m.edsoo.ru/ff0af5{8




HepBa;I KOCMHYCCKasA CKOPOCTb.

bu6mmoreka [{OK

25
HeBecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecHe MaTepHraTbHOW TOUKH.
26 AbcomoTHO TBEpAOE Teno. PaBHoBecue bubnmoreka [JOK
TBEPJIOTO TEJIa C 3aKPETUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpamieHusi. MomeHT cuiibl. LleHTp Tsxectu
PaBHOBeCcHe MaTepHaTbHOW TOYKH.
7 AOcomoTHO TBEpO0E Teno. PaBHOBecue
TBEP/IOTO TeJla C 3aKPETIEHHOU OChIO
BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn
73 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuoreka [JOK
Hentp tsxectn” https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe
29 "MexaHH4eCKOe IBHKEHHE bubnnorexa [IOK
N | ' https://m.edsoo.ru/ff0b0408
Bzaumopeiictue ten
KonTponbhas pabota mo teme
30 "MexaHH4yeCcKOoe IBUKECHUE Bubmorexa TOK
. ., ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynbe Tena. UMnynse cuibl. 3aKoH
31 COXpaHEHUs UMITyJIbCa. YIPYroe U bubmmorexa [IOK
P y o Py https://m.edsoo.ru/ff0b07fa
HEyIpyroe B3auMOJEICTBUE
1 Pemrenne 3anau no reme "3akoH coXpaHeHUs bubnmoreka [JOK
uMmIyJbca' https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koHpepenuus "PeakTHBHOE IBHKEHHE
B [IPUPOJIE€ U TEXHUKE"
Bbu6morexa [JOK
34 Mexanndeckasi paboTa U MOIITHOCTh
P H https://m.edsoo.ru/ff0b0ag4
35 Pabota cuitbl TSKECTH, CUITBI YIIPYTOCTH U bubnuorexa [JOK




CUJIbI TPCHUA

https://m.edsoo.ru/ff0b0db8

JlabopaTtopHas paborta «OnpeneneHue
paboThI CUIIBI TPEHUS IPU PAaBHOMEPHOM

36 .
JBUKEHHUHU TeJa M0 TOPU30HTAIBHOM
TTOBEPXHOCTH»
37 Casi3b dHeprun 1 padoTel. [loTeHIMaNbHAS
SHEPTHUS
Kunernueckas sneprus. Teopema o bubnunoreka [JOK
38 .
KUHETUYECKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs PHEPTUHM B MEXaHUKE
40 JlabopaTtopHas paborta «M3yueHnue 3akoHa bubnuorexa [JOK
COXpPaHEHUS YHEPTUMN https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe IBUKEHHUE U €T0O bu6mmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxaromue Konebanus. BelHyKIeHHBIC bubnmnoreka [JOK
koseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuyeckuii ¥ Npy>KUHHBIA MAsITHUKU
VYpok-uccnenoBanue «3aBUCUMOCTb IEPHOJA
44 KOJIeOaHUI OT KECTKOCTH MPY>KUHBI U MacChI bubmorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaleHre sHEPruu Npyu MEXaHUYECKUX
KOJIeOaHMSIX
JlaGoparopHas pabota «Onpenenenne
46 ‘—IaCTOF")H)I npne Ifo a Kone6azm71 MPY>KUHHOTO bubmmorexa [JOK
pHOA py https://m.edsoo.ru/ff0blaec
MasITHUKA
47 JlaboparopHas pabota «IIpoBepka bubnmoreka [JOK

HE3aBUCHMOCTH TIeproJia KoJeOaHuii rpys3a,

https://m.edsoo.ru/ff0b197a




IMOABCIICHHOI'O K HUTHU, OT MACChI I'py3a»

Mexannueckue BoaHbl. CBOWCTBA

bu6mmoreka [{OK
48 MEXaHW4YeCKUX BOJH. [IpononbHbIe U
https://m.edsoo.ru/ff0b21fe
MIONIEPEYHBIE BOJIHBI
49 Ypok-koH(pepeHnus "MexaHnIeCKUe BOJTHBI
B TBEpOM Tene. CelicMuuecKkue BOIHbI"
50 3Byk. PacripocTpanenune u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI"
5 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHUYECKHI pE30HAHC
53 Ypok-koH(pepeHmus "YIbTpa3ByK U bubnmoreka [JOK
nH(ppa3ByK B IpUPOJIEe U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBHOM paboTe MO TEMe
| Bbu6mmorexa [JOK
54 3aKOHBI COXpaHeHUsl. MexaHn4eckue
" https://m.edsoo.ru/ff0b25{0
KOJIeOaHUs U BOJIHBI
KonrtponsHas pabora o Teme "3aKoHbI
55 coxpaHeHus. MexaHuveckue Konebanus u
BOJIHBI"
56 DIEeKTPOMArHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-konpepenus "Llkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcronb3oBanue bubnmoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
59 VYpok-uccnenosanue "M3yueHue cBONCTB bubnuorexa [JOK




AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO
MOOWIBHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6c

Pemenune 3aaa4 Ha ONpeCaACIICHUC YaCTOThI U

60
JUTUHBI 3JIEKTPOMAarHUTHOM BOJTHBI
61 DneKTpoOMarHuTHasi IpUpoOa CBETA. bubnunoreka [JOK
CxopocTts cBeta. BonHoBbI€ cBOMCTBa CBETa https://m.edsoo.ru/ff0b31d0
Hcrouynuku ceera. [Ipsmonunennoe
62 acIpOCTpaHEHHUE CBETA. 3aTMeE Connua bubmmorexa LIOK
npocTpaHeHue cBeta. 3aTMerust CoHI
pactipoctp https://m.edso0.ru/ff0b3658
u JIyHbl
3aKkoH oTpakeHMs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKEHUS bubmmorexa [IOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenune cera. 3aKOH IPETOMIICHUS bubmuoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpakeHUE CBETA.
65 Hcnonbs3oBanme MoIHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3cSc
OTpaXKeHUS B ONTHYECKUX CBETOBOAAX
JlabopaTtopHas pabota "HccnenoBanue
66 3aBUCUMOCTH yTJjia MPEeTOMIICHHS] CBETOBOTO
Jy4a OT yIJIa MTaJIHUs Ha TPAHMIIE "BO3IyX-
crexmo""
VYpoxk-koHpepenuus "VcnonapzoBanue
67 TIOJTHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3L"
bu6mmoreka [JOK
68 Jlunzel. OnTHYecKast cuja JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
. bubnmoreka [JOK
69 [TocTpoenue n3odpaxeHuii B TMH3aX 1

https://m.edsoo.ru/ff0b444a




JlabopaTopHas pabota "OnpeneneHue

bu6mmoreka [IOK

70 OKYCHOT'O PACCTOSIHUS U ONTUYECKOMN CHIIBI
oxy pv " https://m.eds00.ru/ff0b4206
coOuparoIen JTUH3bI
71 VYpok-koHpepenuus "OnTuueckue JTMH30BbIE bubnmoreka [JOK
npuOopse!" https://m.edsoo.ru/ff0c0a7e
72 ['1a3 xak ontuyeckas cucrema. 3peHue bubmmorexa LIOK
P https://m.edsoo.ru/ff0b4684
7 Ypok-koupepenmus "JledexTsr 3perus. Kak
COXPAaHUTH 3peHHe"
Pasnoxxenune 6enoro ceera B cuekTp. OMNbITHI
74 HreroTona. CioxeHue cCreKTpaibHbIX [[BETOB bubmmorexa [JOK
) P H ' https://m.edsoo.ru/ff0c0f4¢c
Hucnepcus ceera
JlaboparopHas pabota "OnbITHI 11O
75 pas3ioKeHuto 06e10ro cBeTa B CIEeKTp U bubnuoreka [IOK
BOCIIPUATHIO IIBETA IIPEIMETOB IPHU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 LBETOBbIe (pUIbTPHI"
Ypok-nipakTukym "BoaHOBEIE CBOMCTBa
76 CBeTa: AMcIepcusi, HHTephepeHIus 1
mudpaxus”
77 OmneiTel Pe3epdopaa u muranerapHas MOJIETb bubnuoreka [JOK
aroMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanue 1 norjiaouieHre cBeTa aTOMOM. bubnuoreka [IOK
KsanTtel. JIuneiyaTsie CrIeKTphI https://m.edsoo.ru/ff0c144c
20 Ypok-tipaktukym "HaOmronenne crieKTpoB bubnmnoreka [JOK
ucIyckanus'" https://m.edsoo.ru/ff0c1550
, bubmuoreka [JOK
81 PagnoakTuBHOCTE U €€ BUIBI

https://m.edsoo.ru/ff0c1672




2 Crpoenue atoMHOro sa1pa. Hykinonnas bubnuorexa [JOK
MOJeIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpanieHus. Mzoronst bubmmorexa [OK
g peppait ' https://m.edsoo.ru/ff0clal4
%4 Pemenne 3anad o reme: "PaguoakTuBHEIE bu6mmoreka [{OK
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4da
85 [Tepuon monypacmnana
26 Ypok-koH(pepenmus "PagunoakTuBHBIE bubnunoreka [JOK
U3ITy4EHUs B IPUPOJIE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
27 SnepHble peakuu. 3aKOHbI COXPaHEHUS bubnunoreka [JOK
3apsiA0BOTO M MacCOBOI'0 YHCEN https://m.edsoo.ru/ff0c1c58
28 OHeprus cBA3M aTOMHBIX szep. CBsA3b Macchl bubnnoreka [JOK
U DHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau mo reme "Snepueie
peakuun"
Peakiuu cunTe3a U neneHus saep. bubnmnoreka [JOK
90 .
Ucrounuku sueprun ColiHIa U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHuus "SAnepHas S3HEpreTUKa.
91 JleficTBHs paJuOAKTUBHBIX U3Iy4YECHUN Ha
YKUBBIE OpraHU3MBbI"
[ToaroroBka Kk KOHTPOJILHOU pabOTe MO TeMe
9 "DIeKTpOMarHUTHOE TOJIE. bubnuorexa LIOK
OneKTpOMarHuTHele BOJIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"
KonrponbHas pabora no teme
93 "DEeKTPOMAarHUTHOE TOJIE.

DNeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE
saBieHus"




94 [ToBTOpenue, 0606menue. Jlaboparopusie | 1 bubnuorexa [JOK
paboTsl o Kypcey "Bzaumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[loBTOpenue, 06061meHue. Pemenue

95 aCUETHBIX M KQaYECTBEHHBIX 3aJ1a4 110 TEME 1 bubmorexa HOK
p g https://m.edsoo.ru/ff0c2572
"TemnmoBsie mporecch"”

[ToBTopenue, 0600meHue. Pemenne

96 ACUETHBIX M KaUECTBCHHBIX 3aJ1a4 110 TEME 1 bubmorera [IOK
P o A https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIX aBUTaTeacii'"

IToBTOpenue, o6o0meHue. Pemenne

97 ACUETHBIX M KQUECTBCHHBIX 3aJ1a4 110 TEME 1 bubmmorera [JOK

? " A https://m.edsoo.ru/ff0c2b30
KII/] anexkTpoycTaHOBOK

08 [ToBTOpenue, 0606menue. Jlaboparopusie | 1 bubnunoreka [JOK
pabotsl o kypcy "CBeToBbie sIBIEHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, 0606menue. Pabota ¢

99 TEKCTaMHU 1O TeMe "3aKOHBI COXpaHEHHUS B 1 bubmorera [JOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTOpenue, 0600meHne. Pabora ¢ | bu6morexa [JOK
Texctamu 1o TeMe "KoneOanusa u BoaHb" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenwue, o606menue. Pabota ¢ | bu6morexa [JOK
TexcTtamu 110 Teme "CBeTOBEIC SBICHUA" https://m.edsoo.ru/ff0c3044
IToBTopenue, 0600menue. Padora ¢

102 TekcTamu 1o TeMe "KBaHToBas U siiepHas 1
¢uznka"
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ITPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
NpoBepsieMoro
pe3yJabTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOH MPOrpaMMbI OCHOBHOTO 00111ero 00pa30BaHUA

1.1

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pasiniaTtb ABJICHHA IO OIMHMCAHUIO HX XApPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DHU3MUECKUX SIBICHUH B
OKpY’KarollleM MUpEe, B TOM 4Hciie (pU3NYECKHe SBIICHUS B MPHUPOJE,
MIPH 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a1ady B y4eOHYIO, BBIICIATH

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NUECKUX SBICHUI

1.4

ONUCHIBATh H3YYEHHbIE CBOHCTBAa Tel U (U3HUYECKUE SIBJICHUSA,
UCTONb3ys (U3MYECKHE BEIMYUHBI, IPU ONUCAHUU MPABUIBHO
TpakToBaTh (U3UYECKUH CMBICI HCHOJIb3YEMbIX BEIMYHH, HX
0003HaUYeHUS U €AUHUIIBI (PU3UUECKUX BETUUYHMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME  JIAaHHYIO  (DU3MYECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTHh  TIpaUKH  H3yYEHHBIX  3aBUCUMOCTEU

(bI/I3I/I‘-IeCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (hU3NYECKHE SBICHHUS U IPOLECCHI,
WCIIONIb3ySl W3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3allUChIBaTh €ro0  MaTeMaTHYecKoe

BBIPa)KCHHE

1.6

OOBACHATh (PU3MUECKHUE SBJICHUS, MPOILECCHl U CBOMCTBA TEJ, B TOM
9yuclieé M B KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABISATh TNPUUYUHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKWx IIaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DM3MUYECKUX SBICHUH, (DU3MUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTHU




1.7

pemaTh pacy€THeIe 3a7a4dl B 1 — 2 JIEHCTBHS, MCIIOJB3YS 3aKOHBI U
(dhopMyIIbI, CBSI3BIBAIONNE (DU3UMUYECKUE BETUYMHBI: HA OCHOBE aHAJN3a
YCIIOBHSI 33J]a4ll  3allUChIBATh KpaTKOE YCIIOBHE, IIOJICTAaBIIAThH
¢buznyeckre BEIUYUHBI B OPMYIIBI U IPOBOJIUTH PACUEThl, HAXOAUTH
CIIPaBOYHBIC NTAHHBIC, HCO6XOI[I/IMBI€ AJI peICHUs 3aaa4, OUCHHUBATH

PCATUCTUIHOCTD HOHy‘ICHHOfI CI)PI3H‘ICCKOI>1 BCINYHHBI

1.8

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOXXHO PELIUTh MPU HOMOIIA
(Gu3NYecKUX METOJOB, B ONHCAHWUH WCCICAOBAHHS  BBIICIATH
MpoBepsieMOe  MpEANoioXKeHHe  (TUIoTe3ly),  pa3iuyarb |
MHTEPIPETHPOBATH TIOJyYEHHBIH pE3ylbTaT, HAXOAUTh OLIMOKU B

XOJE€ OIlbITa, A€JaThb BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

NPOBOANUTH OMBITHI N0 HAOMIOACHUIO (U3UYECKUX SIBICHUH WIH
¢u3nueckux  CBOMCTB  Tel:  (popMynupoBaTh  MpOBEpsieMbIe
MPEINONOKEH!s, CcOOMpaTh  YCTAaHOBKY M3  TPEIIOKEHHOTO

O6OPYI[OB3.HI/I$I, 3aIllMChIBAThb XO/J OIIbITa 1 (I)OpMy.TII/IpOBaTB BBIBObI

1.10

BBINIOJIHATh NPAMBIE MU3MEPEHHS C HCIIOJIIB30BAHMEM aHAJIOIOBBIX H
uu(poBbIX MPUOOPOB, 3alMCHIBATh IOKa3aHUS MPUOOPOB € YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUHN

IPOBOJUTH  HMCCJIEIOBAHWE  3aBUCUMOCTH  OJHOH  (U3MYECKOil
BEJIMYMUHBI OT JAPYroil C MHCIONb30BAaHUEM TMPSAMBIX H3MEPEHHI,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4eOHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATD U3MEPEHUS, CIEAYs NPEIJI0KEHHOMY IUIaHy,
(buKcUpoBaTh pPE3yJbTAThl IONTYYEHHON 3aBUCHUMOCTH (PU3NUYECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIUI] U TpadUKOB, AeTaTh BHIBOJIBI

10 pe3yJibTaTaM HCCIe0BaHUs

1.12

IMPOBOAWUTE KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/IT-IGCKI/IX BCJIIMYHH, CIICayd
npennomeHHoﬁ HHCTPYKIUHU: IIPU BBINIOJIHCHUHN I/I3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAYCHHC HCKOMOM

BCIINYHHBI

1.13

CO6J'II-O,Z[8_TL IpaBUjIa TCEXHHUKU 0€e30IacHOCTH npu pa60Te C

nabopaTOpHBIM 000pyI0BaHHEM

1.14

YKa3blBaTh MPHUHIUNBI  JCHCTBHS TNPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTh MPUHLMIBI JEUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OIHMCAHUS,

WCIOJIB3YSl 3HAHUSI O CBOMCTBAX (U3MYECKUX SBJICHUN U




HCO6XO,Z[I/IMBIC (1)H31/I‘ICCKI/IG 3daKOHBI 1 3dKOHOMCPHOCTHU

1.15

NPUBOANUTH TNpHUMEPHl (HAXOAUTh HH(OpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HM U1 oOecriedeHus: O€30MacHOCTH IMpU  OOpallleHuH ¢
npubopaMy ¥ TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAHEHUS 310POBbs U

cOOJTIOICHNS HOPM HKOJIOTMYECKOTO MOBEJICHHUS B OKpY Karolle cpee

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGOpManuu B ceTu MHTepHeT B
COOTBETCTBMM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMCIOIIMXCA 3HAHUM W MYyTEM CPABHEHHS Pa3IUYHBIX HMCTOYHUKOB
BBIICTISATE MH(OPMAIINIO, KOTOpas SBISETCS MNPOTHBOPEUYUBON WU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJISAPHYIO  JIUTEpaTypy  (U3WYECKOTO  COAEpKaHUS,
CIpaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BIaaeTh
npuéMaMy KOHCTIEKTUPOBAHUs TEKCTa, IpeodpazoBaHusl HH(OpMaLIUU

13 OZIHOM 3HAKOBOI CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpAaTKHUE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAIMH (PU3NIECKOTO
COJiep>KaHus, B TOM 4Hucje MyOJMYHO JeNaTh KPAaTKHE COOOIIECHUS O
pe3ysibTaTaX TPOSKTOB WM YYEeOHBIX WCCIICIOBAHUK, TPH 3TOM
IrPaMOTHO HCHOJb30BaTh HW3YyUYEHHBIM MOHATHIHBINA ammapar Kypca

(bu3MKH, CONPOBOXK/AATH BHICTYIUICHUE MPE3CHTALIUCH

1.19

MIPY BBITTOJTHEHUN YYEOHBIX MPOEKTOB M MCCIIEAOBAHHUNA PacTpeaesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTABICHHBIMU 33Ja4aMH,
CIIEIUTH 3a BBINIOJIHEHHEM IUIAHA JEWUCTBHM, AJEKBATHO OLICHMBATH
COOCTBEHHBIH BKJAJ B JESITEIbHOCTh TPYMIbI, BBICTPAaUBaTh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHUE

OKPY>KaOIINUX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTe/IbHOMH NPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHUA

1.1

HCIIOJBb30BATh ITOHATHUA




1.2

pasinuaTtb ABJICHHA IO OIMHMCAHUIO HX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/II-IGCKOG SABJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE W3YYCHHBIX (HU3MUYECKUX SIBICHHHA B
OKpY’KalolleM MHpe, B TOM 4HucCie (U3NYECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM NEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH

CYILECTBEHHbIE CBOMCTBA (PU3HAKHU) PU3NUECKUX SBICHUI

1.4

ONUCBHIBATh H3yYEHHBIE CBOWCTBA Tl M (hU3NUECKHE SBJICHUS,
UCTONb3ys (U3MYECKHe BEIMYUHBI, TNPH OMUCAHUU TMPABUIIBHO
TPakTOBaThb  (PU3MYECKUIl  CMBICI  HUCHOJb3YEMBIX  BEJIMYUH,
0003HaYeHUs U eIMHUILIbI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMUYMHY C JApYTUMHU
BEJIMYMHAMH,  CTPOUTh  TIpaUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEIMINH

1.5

XapaKTCpU30BaTh CBOMCTBA TCII, CI)I/I3I/I‘ICCKI/IG SIBJICHUS KW IIPOLCCCHI,
HUCIIOJIB3YySA H3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIOBECHYIO
q)OpMyHI/IPOBKy 3aKOHa MW  3alMdCbhIBaTb €0 MaTreéMaTHU4CCKOC

BBIPa)KCHHE

1.6

OOBACHATH (PU3UYECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH O0BsiICHEHUE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbl0 1 — 2 HM3y4YEeHHBIX CBOWCTBA

¢bu3nUecKkux SBICHUH, (PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a7a4d B 2 — 3 JEHCTBUS, UCIONb3Ys 3aKOHBI U
(dbopMyibl, cBs3bIBatOLME (PU3UYECKUE BETMUMHBI: HA OCHOBE aHaJIN3a
YCJIOBHMS 33J1a4y 3aIIUCBIBaTh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JNAHHBIX JJIs pelIeHus 3a/Jayd, BbIOUpaThb 3aKOHBI U (OPMYIIbI,
HEoOXonuMbIe A €€ pellieHHs], MPOBOAUTh PacuéThl U CPAaBHUBATb
MOJyYeHHOE 3HauyeHue (U3MYecKold BETUYMHBI C HW3BECTHBIMH

JaHHBIMH

1.8

pacnio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO pPCIINTbL IPHU ITOMOIIA
(bl/ISI/ItIeCKI/IX MCTOJOB, UCITIOJIB3YyA OMMCAHHUEC UCCIICIOBAHUS, BBIICIATH
IIPOBEPACMOC MPCAINOJIOKEHUC, OLCHUBATH IIPABUIBHOCTE IIOpsAAKa

MPOBCACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOIBI

1.9

IMPpOBOAWUTL OIIBITEI 110 Ha6JIIO[[eHI/IIO (I)I/I?,I/I‘ICCKI/IX SIBJICHUM WU

(U3MYEeCKUX  CBOWCTB  Teln:  (opMynmmpoBaTh  IpOBEpsEeMbIS




MMpCAITI0JI0KCHUA, CO6I/IpaTB YCTAHOBKY nu3 MMPpCIIOKCHHOTI'O

000pyI0BaHUS, ONMCHIBATH X0 OMbBITa U (POPMYITHPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE MPAMBIC H3MCPCHUA C HCIOJb30BAHUCM aHAJIOTOBBIX
HpI/I60pOB 1 1aTYHUKOB (1)I/I3I/I‘ICCKI/IX BCJINMYMH, CpaBHUBATh PE3YJIbTaThL

M3MEpEHH ¢ y4€TOM 3a1aHHOM a0COIFOTHOM MOTPEITHOCTH

NPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OJHOH  (U3NYECKOi
BEJIMYMHBI OT JAPYIrOM C HCIOJB30BAHUEM MPSIMBIX HW3MEPECHHUN:
IUIAHUPOBATh HCCJIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHSATH
U3MEpEeHMs,  CcleAysd  MpeAJo)KEHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBHCUMOCTH B BHIE TaOaMIl U rpaduKoOB,

ACJIaTh BBIBOALI IO PE3YJIbTaTaM HCCICAOBAHUA

1.12

IIPOBOANTH KOCBCHHBIC HN3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH:
IUIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
CJICays HpeILJIO)I(eHHOfI HHCTPYKIIMK, W  BbIYUCIATH 3HAYCHUC

BCIIMYNHBI

1.13

CO6J'II-OI[aTB InpaBujia TCEXHHUKH 0e30macHOCTH pu pa60Te C

1a00paTOPHBIM 000pYyT0BaHHEM

1.14

XapaKTepu30BaTb MPUHLMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUA, HCIIONb3Ys
3HAHUSI O CBOWCTBaX (PU3MYECKUX SIBICHHA U HEOOXOIUMbIE

¢u3nyecKkrue 3aKOHOMEPHOCTH

1.15

pacmmo3HaBaTh MPOCTHIC TCXHUYCCKHE yCTpOfICTBa U U3MCPUTCIIBHBIC
HpI/I60pBI 0 CXEMaM U CXCEMATUYHbIM PUCYHKaM, COCTABJIATHL CXCMbI
QJICKTPHUYCCKUX ueneﬁ C MOCJICAOBATCIIbHBIM U IMAapaJlJICJIbHBIM
COCANHCHUECM JJICMCHTOB, pasiii4das YCJIOBHBIC 0003HaYeHHs

3JIEMEHTOB 3JIEKTPUYECKUX LICTIeH

1.16

MPUBOJUTH TPUMEPHl  (HAXOIUTh WHPOPMAIUIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUs (DU3MYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HU i o0ecredeHuss O€30MacHOCTH TMpU  OOpaIleHUH ¢
prOOpaMU M TEXHUIECKHUMH yCTPOUCTBAMH, COXPAHCHHSI 3/IOPOBBS H

CO6J'II-O,[[€HI/IH HOPM 5KOJIOTHYCCKOT'O ITOBCACHHUA B Oprxcanmeﬁ cpeac

1.17

OCYIIECTBIATh MOUCK MH(OpMaIK (GU3NIECKOT0 COACPKAHUSA B CETU
HNHTepHeT, Ha OCHOBE HMEIOIMXCS 3HAHUW W NYTEM CpPaBHEHUS
JIOTIOJTHUTENNBHBIX HMCTOYHUKOB BBIIEIATh HMH(OpMAIUIO, KOTOpas

SBJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM




1.18

HUCIIOJIb30BATh IIPpU  BBIMMOJHCHUHA y‘le6HBIX SaI[aHI/If/i Hay4HO-

MOMYJISIPHYIO JIMTEPATYpy (DU3MYECKOTO COJepKaHUs, CIpPaBOYHBIC
MaTepuanbl, pecypcsl cetu MHTepHer; Bmajgers npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi WHPOPMALUU U3 OJHOMN

3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC MICHMEHHBIC M KPATKUE YCTHBIC COOOIICHHUS,
0000mmas uHGOpPMALMIO W3 HECKOJIBKMX HCTOYHHMKOB (DU3HUECKOTO
COJICp’KaHUsl, B TOM 4YHCIIE MyOJIMYHO TPEICTABISTH PE3yJIbTaThl
MMPOCKTHOW WJIM HWCCJIEIOBATEIbCKOM JIEATEILHOCTH, TPU ITOM
IPAaMOTHO HCIIOJIB30BaTh H3YYEHHBIM NOHATUMHBIA amnmapar Kypca

(bU3HKH, COPOBOXKIATh BRICTYINIEHUE MPe3eHTaluei

1.20

MIPU BBINOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUM (PU3NUECKHUX
MPOLIECCOB PaCHpPEeNsiTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHH C

IIOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTh 3a BbIIIOJHCHUCM IIJIaHA

JIeicTBUi u KOPPCKTUPOBATH €ro, aJICKBAaTHO OLICHMUBATDH

COOCTBEHHBIN BKJIad B JOCATCIBHOCTD

IpyIIIBI,
IIPOSIBIISASA

BBICTPAanNBAaTb

KOMMYHHUKAaTHBHOC BSaHMOﬂeﬁCTBHe, T'OTOBHOCTbH

paspemats KOHQIUKTHI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOH NPOrpaMMbI OCHOBHOI'0 00111ero 00pa30BaHUA

1.1

HCIOJIB30BAaTh M3YUCHHBIC TOHATUA

1.2

pasinvyaTth SABJICHHUA IO OMHCAHHUIO HX XapaKTEPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHBIX (U3MYECKUX SIBICHUNA B
OKpY’KarollleM MHUpEe, B TOM 4Hclie (pU3NYECKHE SBJICHUS B MPHUPOJE,
IIPU 3TOM NEPEBOAMTH MPAKTUYECKYIO 33a/1auy B Y4eOHYIO, BBIICIATH

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NUECKUX SBICHUI

1.4

OIMUCbIBATh H3YYCHHLIC CBOMCTBA TE€I H (bl/ISI/ILIeCKI/Ie SABJICHUA,
HCIOJIb3YyA (1)I/I3I/I‘-IGCKI/IC BCJIMYUHBI, IIpHU OIIMCAHHUU IIPABUIIBHO

TPAKTOBATH (1)I/I3H‘IGCKI/Iﬁ CMBICJI HCIOJIB3yCMbIX BCJINYHH,

0003HaYeHH U CAMHUIIBI (1)I/I3I/I"IeCKI/IX BCJINYMH, HAXOJAUTH Q)OpMy.]'II)I,




CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYyTUMHU
BEIMYMHAMHU, CTPOUTH  TpapUKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(hUBUYECKUX BETUYUH

1.5

XapaKkTepu30BaTh CBOICTBa Tel, (U3UYECKUE SIBJICHUS U IMPOLIECCHI,
WCIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IPU OTOM J1aBaTh CIIOBECHYIO
GhOopMYyITHMpPOBKY 3aKOHa W  3alMCHIBAaTh €r0 MaTeMaTU4YecKoe

BBIPAKCHUC

1.6

OOBSICHATH (PU3NUECKHE MPOIIECChl U CBOICTBA Tell, B TOM YHCIIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISATh TPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2
— 3 JIOTMYECKUX ILIAaroB C MOMOIIBIO 2 — 3 W3yYeHHBIX CBOMCTBa

(1)I/I3I/I‘16CKI/IX SIBJ'ICHI/II\/'I, (1)I/IBI/I‘ICCKI/IX 3dKOHa HWJIK 3aKOHOMCEPHOCTH

1.7

pemaTh pacuéTHbIE 3a7aud (OmMparomyecs Ha cucremy u3 2 — 3
YpaBHEHMI), HWCHOIB3YSd 3aKOHBI M  (OPMyIIBI, CBS3BIBAIOIIHE
¢u3nyeckue BEIMUYMHBI: Ha OCHOBE aHaJlW3a YCIOBMS 3a/ladu
3allAChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEIOCTAIOIIUE WIH
M30BITOYHbIE JaHHbBIE, BRIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMbIE
JUI pellleHHs], MPOBOJAUTh pacuéTbl M OLEHHMBATH PEATUCTUYHOCTD

MIOJIy4E€HHOT'0 3Ha4Y€HUsI (PU3NUECKON BEIUYUHBI

1.8

pacro3HaBaTth NpPOOJEMbI, KOTOPbIE MOYKHO PELIUTh IPU HOMOIIU
(bU3MUYECKUX METOOB, UCIOJb3Ysl ONMCAHUE HCCIIEI0BAHUS, BBIICIATH
IIPOBEPSAEMOE IPEAIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTh IOPSIKA
IIPOBEICHNS UCCIENOBAaHUA, J€JIaTh BBIBOJbI, HMHTEPIPETUPOBATH

PC3YyJIbTAThI Ha6J'IIO,I[eHPII>i " OIIBITOB

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (HU3MUECKUX SIBICHUH WU
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY W3
n30BITOYHOrO Habopa 00OpyNOBaHMS, ONUCHIBATH XOJ OMBITA U €ro

pe3yabTaThl, POPMYITHPOBATH BHIBOIBI

1.10

MPOBOAUTH TMPU HEOOXOIUMOCTH CEpPUI0 MPSMBIX H3MEpPEHH,
OTIpeNelisisi CpelHee 3HAueHWe H3MepsieMOoil BelW4HMHBI ((HOKyCHOE
paccTrosiHue coOuparoiiel JIMH3bI), 00OCHOBBIBATH BHIOOP CIIOCOOa

M3MEpPEeHHs (M3MEPHUTEIIBHOTO MprUOopa)

IpoOBOAUTL HCCIICIOBAHUC 3aBUCUMOCTEH q)HSquCKI/IX BCIHNYHMH C
HCIIOJIb30BAHUCM TIPAMBIX HSMCPGHHﬁZ IJIaHUPOBATHL HUCCIICAOBAHUC,

CaMOCTOSITeJIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBATh pe3yJIbTaThl




HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (1)H31/I‘ICCKI/IX BCJINMYMH B BHJC Ta6J'II/II_II/I

Fpa(bI/IKOB, ACJIaTh BBIBOALI 11O pE3yJibTaTaM UCCIICAOBAHUA

1.12

MPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEIHYWH:
IUIAHUPOBATh MU3MEPEHMsI, COOUPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATH HU3MEPEHHUs, Cleays IPEJIOKEHHOM WHCTPYKLMH,
BBIYMCIISITH 3HAYEHWE BEJIIMYMHBI M AaHAJIW3UPOBATH IOJyYCHHBIE

PE3YJbTATHI C y‘léTOM 3aJlaHHOM IIOT PECIIHOCTH I/I3MepeHHI>’I

1.13

CO6J'IIO,Z[aTL InpaBujia TCXHUKH 0e30IMacHOCTH npu paGOTe C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

pasianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOJENeH:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUSUHBIH NCTOYHHUK
CBETa, JIy4, TOHKAs JINH34a, IUIAHETapHAs MOJENb aTOMa, HyKJIOHHas

MOACJIb aTOMHOTI'O sAJ1pa

1.15

XapaKTepu30BaTh MPUHIUNbBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHUSA, MCIIOJb3YS
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXOIUMble

(1)I/ISI/II-I€CKI/IC 3aKOHOMCPHOCTHU

1.16

UCIOJIB30BaTh CXEMbl M CXEMaTH4YHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTEITBbHBIX npubdopoB u
TEXHOJIOTHUECKUX TPOLIECCOB MPH PEHICHUH Y4eOHO-NIPAKTUUECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI U300pakeHUM B IJIOCKOM

3epKajie ¥ coOMparoleil TuH3e

NPUBOAUTH TNpPHUMEPHl (HAXOAUTh HH(OpPMAIMIO O M[pUMEpax)
MPAaKTUYECKOTO UCTIOIh30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM U1 oOecriedeHus: O€30MacHOCTH MpU  OoOpallleHHH ¢
npubopaMy ¥ TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAHEHUS 310POBbs U

cOOJTI0IEHUST HOPM DKOJIOTHYECKOTO TIOBEACHHS B OKPY KAOIICH cpesie

1.18

OCYILECTBIIATh NOUCK MH(OpMaIK GU3NIECKOT0 COACPKAHUSA B CETU
WuTepHer, caMocTOSTENbHO (OpPMYJIHpYs IOMCKOBBIA  3ampoc,
HaxOIWTh TYTH  OMNPEACIICHHS  JOCTOBEPHOCTH  IOJyYEHHOU
MHPOPMALIMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOTIOJIHUTEIbHBIX

HCTOYHHUKOB

1.19

UCIOJIb30BaTh IPU  BBHIMOJIHEHUHM YYEOHBIX 3a/JlaHUil  Hay4dHO-
MOMYJIIPHYIO JINTEPaTypy (PU3NYECKOro COJepiKaHus, CIpaBOYHbIE

Marepuayibl, pecypchl ceth  MHTepHeT, BIaleTh NpUéMaMu




KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJTHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE ITMCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE HMH(POPMALUU M3 HECKOJbKUX HCTOUYHUKOB (PU3HMUECKOTO
coJiepKaHusl, MyOJIMYHO TPEACTABIATh PE3YJIbTaThl MPOSKTHON WM
HCCIEAOBATENIbCKOM  JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
HCIIOJIb30BaTh U3yUYEHHBIN IMOHATUNHBIN alapaTr u3y4acMoro pasziena
(GU3MKKH W COMPOBOXKIATh BBICTYIUICHHWE IMPE3CHTAMEd C Yy4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIIOJHEHUH Y4YEOHBIX NMPOEKTOB U HMCCIEIOBAHUN (U3NUECKUX
IPOLECCOB PACIpPEAEATh OOA3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMUA  33Ja4aMH, CJICIAWTb 3@ BBIIOJHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBAaTb  €ro, AaJCKBAaTHO  OLICHUBATh
COOCTBEHHBIH BKJAJ B JESITEIbHOCTh TPYMIbI, BBICTPAaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MPOSBIAA  T'OTOBHOCTH

pa3pemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nena

Kox

3JIEMEHTA

HpOBepﬂeMLIe 3JIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILIETO MUPA

1.1

®usznka — Hayka O Ipupoje. SIBieHus npUpPOABI.
@usnyeckue  SBICHHUA: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUUICCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

O®usnyeckne BenuuuHbL.  M3MepeHune — puzmueckux
BenuunH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHuid. MexxayHapoaHas CUCTEMA €IUHHUI]

1.3

EcrecTBeHHOHay4YHBIII METOJ| IMO3HAaHUSA: HaOIIOJCHUE,
IIOCTAaHOBKA HAy4YHOI'O BONPOCA, BBIIBM)KCHHE THIIOTE3,
OKCIEPUMEHT 10 TMPOBEpPKE THIOTE3, OObSICHEHHUE

HaA0JIIOIaEMOTO SIBJICHUSA

1.4

Onucanue pU3NUECKHUX SBICHUN C TOMOIIbIO MOJIENIEH

1.5

[IpakTrueckue pabOTHI:

#HiHPar#H##l13Mepenne pacCTOSHUM.
#i#HtPar#HH#13mepenue o0bEMa KUIKOCTH M TBEPIOIrO
Tena.

#H##Par###Onpenenenre pa3MepoB MaJlbIX TeJ.
#H##Par###lI3Meperrie  TeMneparypbl MpU  MOMOIIH

JKUJKOCTHOIO TEPMOMETpA U JaTYUKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBLIE CBEJJEHW A O CTPOEHNU BEIIECTBA

#iHtPar#H##(CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIBbI, UX

2.1 pasMepahl. OnbIThl,  JOKa3bIBAIOIIUE  JTUCKPETHOE
CTPOEHHUE BeIlleCTBa
#i##Par### ]| piokenne  vactui,  BemectBa.  CBs3b

2.2 CKOpPOCTHM  JBIDKEHHS  YacTUIl C  TeMIepaTypomu.
BpoyHoBckoe nBuxenue, tuddysus

23 B3aumopeiicTBie YacTHI] BEIIECTBA: IPUTSKEHUE U




OTTAJIKNBAHUC

H#H#Parf##ArperaTHple COCTOSIHMSI BEILECTBA: CTPOCHHE

ra3oB, >KHJIKOCTEH M TBEPABIX (KPUCTAIUIMYECKUX) TEIl.

24 B3aumocBsA3bp MeXy CBOMCTBaAaMHU BEILECTB B Pa3HbIX
arperaTHhIX COCTOSIHMSIX M HUX ATOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHUIN BOBI
[IpakTrueckue pabOTHI:
##HtPar###0OLeHKka TuameTpa aToMa METOJIOM PAIOoB (C
UCIoJIb30BaHueM (hororpadmii).

2.6 #HHAPar###ONBITEI M0  HaOJIOOEHUIO  TEIIOBOIO

pacuIMpeHusi Ta3oB.
HH#HPar###ONBITEI  TI0  OOHAPYXKEHUIO JCHCTBUS CHIT

MOJIEKYJIIPHOTO MPUTSHKEHUS

JIBVDKEHHME U B3AUMOJIEMCTBUE TEJI

11 Mexanuueckoe JBUKCHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBHIKEHUE
#H#H#ParfH##CKOpOCTb. Cpennss CKOpPOCTb npu
3.2 HEpPaBHOMEPHOM JIBWKEHUH. Pacuér myTd M BpeMeHu
JIBUKCHUS
SBnenne uHepuuM. 3akoH MHepuuu. B3aumopeiicTBue
33 TeJ KaK MPUYMHA MU3MEHEHHsSI CKOPOCTH JIBHKEHHS Tel.
Macca kak Mepa HHEPTHOCTH Teja
34 #H#HPar### InotHOCTh BeliectBa. CBSA3L IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEILIECTBA
3.5 Cuita Kak XapakTepUCTUKA B3aUMOJICUCTBUS Tell
16 Cuna ynpyroct u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO TUHAMOMETpaA
37 HiHtPar#HH#SIBnenne Tarotenuss u cuna Tspkectu. Cuna
' TSOKECTH Ha APYTUX maHeTax. Bec Tena. HeBecomocThb
18 Cuna tpenus. TpeHHe CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B npupojie ¥ TEXHUKE
3.9 #HH##Par###Crnoxkenne CUJl, HaMpaBICHHBIX IO OJHOU

npsiMoid. PaBHOIEHCTBYIOIIAS CHIT




3.10

[IpakTueckue padbOTHI:

Onpenenenue CKOPOCTH PaBHOMEPHOIO  JABMXKEHHUS
(mapuka B OKHIKOCTH, MOJEIU  AJIEKTPHYECKOTO
aBToMoOWIIT W Tak ganee). OmpeneneHue cpeaHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 1o
HAaKJIOHHOM  miockoctu. OnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBHCUMOCTh pacTshKeHus (aedopmMaruiu) mpyKUHBI OT
NPUJIOKEHHON  cwiibl. OMNBITBL, JIEMOHCTPHUPYIOIINE
3aBHCUMOCTh CHJIbI TPEHHs CKOJBKEHHs OT Beca Tella U

XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN

3.11

®dusnyeckue SABJICHUS B IIPUPOJE: NPUMEPHI JABUKEHUS C
Pa3IMYHBIMHM CKOPOCTSIMHU B KMBOW M HEKHBOM IPUPOJE,

JIEHCTBUE CUITBI TpCHUA B IIPUPOAC U TCXHUKC

3.12

TexHuyeckue yCcTpoucTBa: TUHAMOMETP, TOAIIMITHUKT

JABJIEHUE T

BEPJIBIX TEJL, )KUJKOCTEN 1 TA30B

4.1

JaBnenune TtBEpHoro tena. CrocoObl yMEHBLIEHUS WU

YBCIUYCHUA OaBJICHUA

4.2

JlaBiienue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,

TeMIIepaTypsbl

4.3

Hepe;[aqa JaBJICHUA TBépI[I:IMI/I TCJIaMHU, XXUAKOCTAMHU U

razamu. 3akoH [lackaina. [ITHeBMaTnyeckie MaIInHbI

4.4

3aBUCUMOCTh  JIaBJIECHUS JKUJKOCTH OT  TJIIyOMHBI.
I'uapocratuyeckuit napagoke. CooOuiaronmecs cocy/Ibl.

FI/IZ[paBJ'II/I‘ICCKI/IG MEXaHU3MBbI

4.5

Atmocdepa 3emnu u atmoceproe nasnenue. [IpuauHb
CYLIECTBOBaHMS BO3AYHIHON o000i0uku 3emun. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT

BbICOTHI HAaJT YPOBHEM MOPs

4.6

N3mepenue atmocdepHoro pasneHus. Ilpubopsr s

U3MEpEeHHs aTMOC(HEPHOTO JTaBJICHUS

4.7

JleficTBue XUAKOCTM M Ta3a HAa IOTPYKEHHOE B HUX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[ImaBanue Ten. BozmyxoruiaBanue

4.9

[TpakTrueckue pabOTHI:

Uccnegopanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa MOTrpYyXKEHHOW B IKUAKOCTH YacTH Tela.
OrnpezenieHre BBITAIKUBAIOMICH CUIIbI, IEUCTBYIOIIEH Ha
TEJO, MOTPY’KEHHOE B KHUIKOCTD. IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOIIEH CWIIbI, JACHCTBYIOLIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIBITHL,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKMBAIOIIECH
CHJIBI, JICUCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOTPYKEHHOW B KUAKOCTh YacCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH. Konctpyupoanue apeomerpa WA
KOHCTPYUPOBAHME  JIOAKM W OINpelIesieHHe €€

Ipy30M01bEMHOCTH

4.10

dusnyeckue  ABICHUA B IPUPOJE: BIIASIHUE
aTMoc(hepHOTro TaBJICHUS HAa )KUBOW OpraHu3M, TUTABaHHE

pBIO

4.11

TexHUYecKue YCTPONCTBA: COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOJONpPOBOJA, TMJPABIUYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeoMmeTp

PABOTA, MOIIIHOCTbB, DHEPT'UA

5.1 Mexanundeckas padborta

5.2 MexaHndeckass MOIITHOCTD

53 [Ipocthie MeXaHM3MBI: pbIUar, OJIOK, HaKJIOHHAs

' mockocThb. [IpaBuiio paBHOBECHUS pbluara

5.4 [Ipumenenue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3010TO€  TPaBUJIO»  MEXAHUKH. Koaddurment

5.5 IIOJIE3HOTO JNEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTeHnuumanbHast sHEPruu Teja, MOJHATOTO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

5.8 [lonHas mexaHudeckas SHEprusi. 3aKOH W3MEHEHUs MU

COXPAaHCHUA MEXaHUYC CKOH OHEPTUn




5.9

[IpakTuyeckue paboTHI:

H##HtPar#H##Onpenenene padOTbl CUJIBl TPEHUSI IIPU
PaBHOMEPHOM [IBW)KCHMHM TeJla 10 TOPU30HTAJIBHON
nosepxHoctu. MccnenoBaHue ycIOBHM  paBHOBECHS
ppuara. M3mepenne KIIJI HakIOHHONW IIJIOCKOCTH.

I/I3y‘IeHI/IC 3dKOHa COXpPAaHCHUA MEeXaHHYeCKOU OHEPIUn

5.10

®dusnueckue SBJICHUS B npupoaec: pblHaru B TCJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: phIYar, TMOJBMXKHBIA U
HETOJBUKHBIA OJIOKH, HAKIOHHAS TIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

8 KVIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemMble 31eMeHTHI COleP:KAHUS

6

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE  TOJIOKECHUS MOHGKy.]'IHpHO—KHHCTH‘lGCKOfI
TCOpHUU CTPOCHUA BCHICCTBA. Macca u PasMEpPLL
MOJICKYJIL. OHI)ITI)I, MOATBCPKAAIOIINEC OCHOBHBIC

MOJIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH

6.2

Mogenu  TBEPHOrO, OKUAKOTO M ra3oo0pa3zHOro
cocTtostHMi BemecTBa. Kpucraminmueckue u amopdHbie

TCJ1a

6.3

OObsicHEHHE CBOWCTB ra3oB, KUIKOCTEH W TBEPABIX TEI
Ha OCHOBE [IOJIOKEHUN MOJEKYISIPHOKMHETHYECKOM

Teopun

6.4

CMaunBaHue u KalTWJUUIAPHBIC ABJICHUA

6.5

TemnoBoe paciupeHUC U CKATHUEC

6.6

Temnepatypa. CBs3b TeMmIepaTtypbl CO CKOPOCTHIO

TCIIJIOBOT'O ABMXXCHUSA YaCTHI]

6.7

Baytpennsis sneprusi. CriocoObl i13MEHEHUS BHYTPEHHEH

OHEpIUu: TCIuIonepeaaia 1 COBCPIICHUC pa60TBI




Bubl TCIUIoNCpCaavYn: TCIIOIIPOBOAHOCTb, KOHBCKIUA,

6.8

M3IIy4eHUE

KomnuectBO  TeIuioThl.  YejbHasT  TEIUIOEMKOCTH
6.9

BEIlECTBA

TemmooOMeH u TemnoBoe paBHOBeCHE. YpaBHEHHE
6.10

TEIIOBOro OajzaHca

[InaBnenue u oTBep/I€BaHNE KPUCTAUNIMYECKUX BEIICCTB.
6.11

VY eapHas TEIUIOTA IUIABJICHUS

[Tapoobpa3zoBanne u  KoHAeHcauusa. cmapeHue.

Kumenne. VYnenpHass  TemioTa  mapooOpazoBaHUSI.
6.12

3aBUCUMOCTb TEMIIEPATypbl KUIMEHUS OT aTMOC(HEPHOTO

TTaBICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 OHeprus TOIIUBA. Y IeNbHAs TEIUIOTa CTOPaHUs

[Mpunnuner  paGotel  TermoBeix  aBuratenert  KITJ]
6.15 TEIJIOBOIO JBUTraTeiisl. 1eIUIOBBIC OBUTrATENId W 3alllUuTa

OKpY’Karollen cpeabl

3aK0OH COXpaHEHUs U MPEBPAIIECHUSI SHEPTUH B TETUIOBBIX
6.16

npoueccax
6.17 [IpakTrueckue paboThHI:

HH#HPar#H##0ONBITEl 10 OOHAPY)KEHUIO JeMCTBUS  CHII
MOJIEKYJISIPHOTO IPUTSKEHHUS.

HH#HParfH##0nbpITBl 10 BBIPALIMBAaHUIO  KPHUCTAJIIOB
MOBapEHHOM COM UJIH caxapa.

HH#HPar###OneITel 1o HAONIONEHUIO  TEIUIOBOTO
pacLIUpeHus Ta30B, )KUJIKOCTEN U TBEPIBIX TEII.
###Par###Onpenenenne naBleHUs BO3IyXa B OaToHE
HIIpULA.

HAHParf##ONBITHI, €MOHCTPUPYIOLIME 3aBUCHUMOCTH
JaBIICHUsI BO3AyXa OT ero o0bEMa W HarpeBaHHs WU
OXJIAXKICHHUSL.

#H##Par### IpoBepka TMNOTE3bl JIMHEHHON 3aBUCHMOCTH

JJIMHBI CTOIOMKA KHUIKOCTH B TepMOMCTqueCKOﬁ




TpyOKe OT TeMIiepaTyphl.

#H#Par#Ht#Habmonenne W3MEHEHUS BHYTpPEHHEN
SHEPTUM Teja B pe3yJibTaTe TeIionepenadyd U padoThl
BHEIIHUX CHIL.

###Par###lIccnenopanue SIBJICHUS TEIUIOOOMEHa TIpH
CMEIIMBAHUU XOJIOTHOU U TOpsiYei BOIBI.
#HH#HPar###Onpenenenne KOJIMYEeCTBA TEIJIOTHI,
MOJIyYEHHOTO BOJOW TIPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHIPOM.

##HParf##0npeieieHe  yAECIbHOM  TEII0EMKOCTH
BCIIECTBA.

###Par###ccneqoBanue poliecca UCIapeHusl.
#H#Par##H#OnpeneneHe  OTHOCUTEIIBHOW  BIQXKHOCTH
BO3/yXa.

H#HH#Par###Onpenenenre yaeIbHON TEIUIOTH TUTABJICHUS

JIBJA.

6.18

@dusnueckue SBICHHS B TPUPOJC: TOBEPXHOCTHOE
HATSDKEHWE W KalWUIApHBIE SIBICHHS B TPUPOJE,
KpUCTaJLIBl B IpUpoJie, usinyueHue ConHla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHesl, CHeTa.

6.19

TexHuueckue  yCTpOWCTBA:  KallWUIAPBI, IIPUMEpHI
WCIIOJIB30BAaHUsl KPHUCTAJJIOB, JKUJIKOCTHBIM TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHHS
JIOMOB, THIPOMETPBI, ICUXPOMETp, MapoBas TypOuHAa,

ABUTAaTCJIb BHYTPCHHCTO CrOPAHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpu3anus tei. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B
BzaunMmopeiictBue 3apsokeHHBIX  Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHSI 3apsHKEHHBIX TE OT
BEJIMUMHBI 3apS0B U PACCTOSHUS MEXTY TEJIaMH)

7.3 DnexTpuyeckoe noie. HanpsxEHHOCTh 3IEKTPUUYECKOTO

T10JI41. HpI/IHI_II/IH Cynepro3nunuu 3JICKTPUICCKUX moJiei




(Ha KaYECTBEHHOM ypPOBHE)

Hocutenu QJICKTPUYICCKUX 3apsa0B. 9HCMCHTapHBII71

7.4 anekTpudeckuil 3apsan. Ctpoenue atoma. IIpoBonHuKH 1
TUBIIEKTPUKU
7.5 3aKOH COXpaHEHUs FIEKTPUUECKOT0 3apsiaa
6 ONEeKTpUYeCKUi  TOK.  YCJIOBHA  CYyILIECTBOBaHMS
' AJIEKTPUYECKOTO TOKA. MICTOUHMKY MOCTOSIHHOTO TOKa
JeiicTBus AIEKTPUUECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). DJIEKTPUYECKUH TOK B
KHUJIKOCTAX U razax
T g Onextpuueckas uenb. Cuia ToOKa. OJIEKTPUUYECKOE
. HapsDKEHUe
79 ConpoTusienue IIPOBO/IHUKA. VY nensHOE
. COIIPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa y1st ygacTka 1enu
[locnenoBarenpHOE M MapajulelibHOE  COEIMHEHHE
7.11
IIPOBOJHHMKOB
Pabota M MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenua
713 DJNEeKTpUYeCKue LENUd U TOTPEOUTENH 3IIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3ambikanue
[TocrossHHbIe MarHuThl. B3amMoaencTBUE NOCTOSTHHBIX
7.14
MarHuTOB
715 MarautHoe mnosne. MarHutHoe mnone 3eMJIM U €ro
' 3HaYeHHE NS J)KU3HU Ha 3eMie
716 OmneIT Dpcrena. MarHuTHOE MO IEKTPUIECKOTO TOKA.
' [IpuMeHeHne 2EeKTPOMArHuTOB B TEXHUKE
JlelicTBUE MarHMTHOIO TOJISI Ha TPOBOJAHUK C TOKOM.
717 DJeKTpoABUTaTelb MOCTOSIHHOTO Toka. Vcmnonbs3zoBaHue
' AJIEKTPOJBUTaTeNIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCHopTe
7.18 Oneitel  @apanes.  SIBieHuEe  3JIEKTPOMArHUTHOU




naaykuuu. [Ipasuno Jlenna

DNeKTporeHeparop. CrniocoOsl MOJTyYeHHUs
7.19 ANEKTPUYECKOW  BHEPIUU.  OJEKTPOCTAaHIMM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH
7.20 [TpakTyeckue paboTHI:

OnbITH 10 HAOTIOACHUIO TICKTPU3AINH TET UHIYKITHEH
Y TIPU CONMPUKOCHOBEHUH.

UccnenoBanue ACMCTBHS OSIEKTPUYECKOrO OIS  Ha
MIPOBOJIHUKH U IUAJIEKTPUKH.

COopka u mpoBepka palbOTHI BJIEKTPUUECKOI Iienu
MMOCTOSTHHOTO TOKA.

N3mepenne u peryampoBaHUE CUIIBI TOKA.

N3mepenue u peryanpoBaHue HapsHKEHMS.
UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILIETO Yepe3
pPEe3UCTOp, OT CONMPOTHUBIICHHUS PE3UCTOPA U HAIPSKEHUS
Ha Pe3nCTope.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBHCUMOCTD
AJEKTPUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTHHBI, TUTOIIAIH TIOTIEPEYHOT0 CEUCHHs U MaTepuara.
[IpoBepka mpaBuiaa CIOXKEHUS HANPSHDKEHUW  TIPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Il CHIBI TOKa MpPU MapasieIbHOM
COeNMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UcCTop.
OnpeneneHre  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBLIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HAaINpsIKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. McciaenoBanue
MAarHuTHOTO B3aWMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.
N3yueHrne MarHuTHOTO MOJISl MOCTOSIHHBIX MarHUTOB MIPHU
UX o0benMHEHMM U  pazgeneHun. MccnepoBaHue
JNEUCTBHUSA JIEKTPUYECKOIO0 TOKA HA MArHUTHYIO CTPEJKY.

OHBITLI, ACMOHCTpUPYIOIINC 3aBUCUMOCTDb CHIJIbI




B3aUMOICUCTBHUS KaTylllKyu ¢ TOKOM W MarHuTa OT CHIIbI
TOKa UM HaIpaBJICHUSA TOKa B KaTYUIKC. I/I3yquI/Ie

Z[ef/'ICTBI/ISI MAaroiuTHOIO IOJId Ha HNPOBOJHHUK C TOKOM.

Konctpynposanue u M3y4YCHHUE paboTsl
3IIEKTPOABUTATENS. N3zmepenue KIIg
AJIEKTPOJABUIATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICIOBAaHUIO ABJICHUA BHGKTpOMaI‘HI/ITHOf/i HHAYKIOHU:
HUCCICIOBAaHUC W3MCHEHHI 3HAYCHUS WU HaIpaBJICHUA

HMHAYKOUOHHOI'O TOKa

@dusuueckre SBICHUS B MPUPOAE: AIEKTPUUECKHUE
ABIICHUA B  aTMocdepe, DSJICKTPUUYECTBO  KHUBBIX
7.21 OpPraHW3MOB, MarHUTHOE TOJe 3eMiTd, Apei( MOITOCoB,
POJIb MAarHUTHOTO TOJIS AJISl )KU3HU Ha 3emiie, IOJspHOe

CHAHUC

TexHuueckne ycTpoicTBa: 3JIEKTPOCKOI, aMIEPMETP,
BOJITMETp, PEOCTaT, CUETUUK DJIEKTPUUYECKON SHEpruw,

SJICKTPOOCBECTUTCIIBHBIC HpI/I60pH, HarpeBaTCJIbHbIC

722 AJIEKTPOIPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
MIPEIOXPAHUTENH, JJIEKTPOMATHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOT'O TOKAa, TEHEPaTOp MOCTOSHHOTIO TOKa
9 KIIACC
Kon
paszznen Kox anemenra IIpoBepsieMble 2IEMEHTHI COAEPKAHUS
a
8 MEXAHUWYECKMUE ABJIEHUA
g1 Mexannueckoe ABWKeHUE. MarepualbHas — TOYKAa.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpPHOE NPSMOJIMHENHOE IBUKEHHE
8.4 #HiH#ParfH##HepaBHOMEpHOE MPAMOJIMHEIHOE IBUKEHHUE.
CpenHsisi M MIHOBEHHAsh  CKOpOCTb  Tela  IIpHU




HCPAaBHOMCPHOM JABHXKCHHUU

Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEMHOE
8-> JIBUKEHUE
8.6 #HiH#HPar###CBoOoiHOe nagenue. OnbiThl [anunes
#HiHPar###PaBHOMEpHOE JIBIKEHHE [0 OKPYXHOCTH.
8.7 [Tepuon m wacrora obOpameHus. JluHeiHas u yriaoas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEHHE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HeroToHa
8.11 HH#Par##H#1 [pyuHIIMI CynepIO3ULIMU CUTT
8.12 Cwuiia ynpyroctu. 3akoH ['yka
#HH##Par##H#Cuna TpeHMs: cuila TPEHHUS CKOJbXKEHUS,
513 CUJIa TPEHHUS [TOKOSI, IPYTHE BUIbI TPEHUS
” ##HParf##Cuna  TSDKECTH M 3aKOH  BCEMHPHOTO
i TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO MaICHUS
Jewxenne  tumaner  Bokpyr  Connua.  Ilepas
515 KOCMHUYECKasi CKopocTb. HeBecoMOCTh U neperpys3ku
. PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPIOE
.16 TEJI0
#H##Par##HPaBHoBecue TBEPJOTO Tella ¢ 3aKPEINIEHHOU
817 OCBbI0 BpameHuss. MomeHT cuibl. LlenTp Tsxectn
8.18 Nmnynse Tena. U3menenue ummnynbca. UMmynse cumbl
8.19 3aK0H COXpaHEHUsI UMITYJIbCa
8.20 ##Par##PeakTnBHOE NBMKCHUE
8.21 Mexannyeckasi paboTa U MOIITHOCTh
PaGota cun TskectH, ynpyroctd, TpeHHs. CBs3b
522 SHEPIUu 1 paboThI
[loTreHnmanbHasi dHEprus Tejla, MOAHITOrO  Haj
823 MOBEPXHOCTHIO 3eMJIN
8.24 [ToreHManbHasg SHEPTUsl CHKATON MPYKUHBI
8.25 #H##Par##HKunetnueckas  sHeprusa.  Teopema o

KMHETUYECKOU SHEPrUHU




8.26

HH##Par###3aKkoH COXpaHEHUs] MEXaHUUYECKOM YHEPTUHN

8.27

[TpakTdeckue pabOTHI:

OrmpeziesieHne CpeHE CKOPOCTH CKOJIbXKEHUS Opycka
WIM JIBIKEHUS NIapUKa [0 HAKIOHHOW IIJIOCKOCTH.
OnpeneneHne yCKOpeHHs Tejaa IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IMIIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTM IIyTH OT BpPEMEHH IIpU
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 Ha4aJlbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JBUKEHUM 0€3 HayalbHOM CKOPOCTU IyTH OTHOCSITCS
KaK psa HEYETHBIX YHCET, TO COOTBETCTBYIOIINE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpPM&JIbHOTrO JaBieHusa. OrnpenencHue
koopduumenta TpeHus ckoiubxeHus. OmnpeneneHue
KECTKOCTU TMpyXkuHbL. OrmnpeneneHue pabdOThl CHIIbI
TPEHMsT TIpU pPABHOMEPHOM JIBWJKEHUU Tela IO
TOPU30HTANILHOM TOBepXHOCTH. OmnpezneneHue padOTHI
CWJIBI  YHOpPYrocTM  IpU  TOObEME  Ipy3a C
UCIIOJIb30BAaHUEM  HEMOABM)KHOIO M IOJABHIKHOTO

OJIOKOB

8.28

®duznyeckue SBICHUS B npupoze: IMpujrnBbl U OTJIIUBBLI,
JABMKCHUEC IIJIAHCT ConHeuHnol CHUCTCMbI, PCAKTHBHOC

JABWXXCHUC )KHUBBIX OPpTraHN3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ ClInaoMeTp, JaTYUKH

II0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PaKEThI

MEXAHUNYEC

KHME KOJIEBAHUA 1 BOJIHBI

9.1

KonebatenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKHU

KOJIEOAHHI: nepuona, 4aCtora, aMIuiuTyia

9.2

MaremaTuueckui u PY>KUHHBIN MAasITHUKH.

[TpeBpareHre SHEpPruu Npu KOIeOaTSIILHOM JIBIKCHUU

9.3

3aryxawimue KojeOaHus. BbIHyXIeHHblE KoneOaHus.

Pezonanc

9.4

Mexaandeckre BOJIHBI. CBOMCTBAa MEXaHHYECKHX BOJIH.

IIponosibHBIE U TIONIEpEUYHbIE BOJIHBIL. JJIMHA BOJHBI U




CKOPOCTH €€ pacipocTpaHeHHs. MexaHN4ecKHue BOIHbI B

TBEPJIOM Telie, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. [')pomMKkoCTb 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa
9.6 Nudpa3Byk 1 ynbTpasByk
[IpakTueckue padbOThI:
Ompenenenne 4acToThl H  MHepuoAa  KosieOaHuit
MaTEeMaTHYECKOI0 MasTHHKA.
OmnpezneneHne 4YacTOThl W TepHoja  KoseOaHMid
MPYKUHHOTO MasiTHUKA
97 WccnenoBanne 3aBUCUMOCTH — Tepuofa  KoseOaHMid
' MOJBEUICHHOTO K HHUTU Tpy3a OT JJIMHBI HUTH.
UccnepoBanue 3aBUCUMOCTH mepuofa  KosieOaHMid
MPY>KUHHOTO MasTHHKa OT Macchl rpy3a. I[IpoBepka
HE3aBHCUMOCTHU nepuoja KoJieOaHM rpy3a,
MO/IBEIICHHOTO K HUTH, OT MAacChl Ipy3a M JKECTKOCTH
npyxuHbl. M3MepeHne yckopeHusi CBOOOTHOTO MaIeHuUs
dwusnveckue SBICHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJICTPSCEHUE, CEHUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHUYecKue YCTPOHCTBA: 3XOJOT, HCIHOIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE I1IOJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

10.1

:‘)J'ICKTpOMaI‘HI/ITHOC IIoJIE. :‘)J'ICKTPOMaFHI/ITHI)Ie BOJIHBI.

CsolicTBa SJICKTPOMArHuTHBIX BOJIH

10.2 IIIxana 31€eKTPOMarHUTHBIX BOJIH
103 OnekTpoMarauTHas mnpupoga cera. CKOpPOCTh CBeTa.
' BonHoBEIE cBONCTBA CBETA
[TpakTnyeckue paboTHI:
10.4 W3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOUITEHOTO TenedoHa
dusnueckue sBIEHHs B IMpUpojAe: OHOIOrHYecKoe
10.5 JeificTBre BUJUMOTO, yIbTpaduoIETOBOTO u
PEHTTEHOBCKOTO M3TYYCHUI
10.6 Texnuueckue YCTPOWCTBA: HCIIOJIb30BAHUE




QJICKTPOMArdUTHBIX BOJIH JJISA COTOBOH CBSI3H

11

CBETOBbBIE ABJIEHUA

11.1

queBaﬂ MOJeJb cBeTa. MICTOUHUKM CBeTa

11.2 IIpssMonMHENHOE pacpOCTpaHEHUE CBETA

113 Otpaxkenue ceta. Ilnockoe 3epkaiio. 3aKOH OTPaKEHUSI
' cBeTa

114 [Ipenomnenue cBeta. 3aKOH TIPEJIOMIIEHUS CBeTa.
' ITosiHOE BHYTpEHHEE OTPAKEHHUE CBETA

11.5 JInnza. Xop jtydeit B IMH3E

116 Ontuyeckast cucrema (oroammnapara, MHUKPOCKONA H
' TeJIECKOIa

117 I'ma3 kak onTvyeckas cucrema. bimzopykocTts u
' JAIbHO30PKOCTh

118 Paznoxenue Genoro ceera B criektp. OnbiTel HproTOHA.

CnoxeHue cneKkTpajibHbIX BETOB. Jlucnepcus cBera

11.9

[TpakTnyeckue paboTHI:

#Hi#HPar###lccnenoBanue 3aBUCHUMOCTH yria
OTpaKEHHsI CBETOBOTO JIyda OT yTIJia IaJCHHUSI.
#i#Par#Ht#l3yuenue  XapakTepUCTUK — M300paxKeHUs
IpeaMeTa B INIOCKOM 3epKajle.

#H#HPar###ccnenoBanue 3aBHCUMOCTH yria
NPEJIOMJICHUSI CBETOBOTO Jyya OT YIJla TaJeHHs Ha
IpaHMLIE «BO3IYX — CTEKIIO».

#i#Par#t# lonyuenre  nM300pakeHH € MOMOILBIO
CcOoOMparoIIe JINH3HI.

#i#Par#Ht#Onpenenene (QOKyCHOrO paccTOSiHUS U
ONTUYECKOM CHJIBI COOMPATOIEH JINH3BI.
HH#Par###ONBITEI 110 Pa3jI0KEHUIO OENoro CBeTa B
CHEKTp.

HHHPar###ONBITEl 10 BOCIPHUATHIO IIBETa IMPEIMETOB

pY UX HAOJTIOIEHUH Yepe3 BETOBbIE (PUIIBTPHI

11.10

duznueckue ABJICHUS B mpupoje: 3atMeHus CoiHua u
JlyHbl, 11BE€TA TEJN, ONTHYECKUE SIBIICHUS B aTMocdepe

(uBet HeOa, pedpakiys, paayra, MUPax)




11.11

TexHuyeckue yCTpOICTBA: OYKH, MIEPUCKOTI,

¢doroanmapart, ONTUIESCKHE CBETOBOIBI

12

KBAHTOBBIE SABJIEHUA
121 Omnbitel Pesepdopna u mimaneTapHas MOJENb aToMma.
. Mogens aroma bopa
122 Hcnyckanve W MOTJIOLIEHHE CBeTa aToOMOM. KBaHTHI.
' JInneiyaTeie CIIEKTPHI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMmMa-u3Iy4eHus
124 Crpoenue aromHoro szapa. HykinonHas wmojnenb
' aTOMHOTO siipa. M30Tonsl
125 PanuoaktuBHble mnpespameHus. [lepuon nomypacnana
' aTOMHBIX SI7IEp
126 SnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b Macchl U SHEPTUU
128 Peakunn cunresa u aenenus anaep. MIctouHuku sHEpruu
’ CounHia u 3B€37
129 Anepnas osHepretuka. JleiicTBHe  paguOaKTHBHBIX
' W3JIyYEHUI Ha JKUBbIE OPraHU3MBI
[TpakTuyeckue paboTHI:
Habmtonenue CHjiomHbIX M JMHEWYaTBIX CIIEKTPOB
U3ITyUYEHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTrUU YacCTHULIBI
0 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnueckue SBICHUS B IPUPOJAE: €CTECTBEHHBIN
pavOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 PagMOAaKTUBHOE H3JIy4CHUE IPUPOIAHBIX MHHEPAJOB,
JICHCTBHE DPAJMOAKTHBHBIX W3JIy4YEHUW Ha OPraHu3M
4eJI0BeKa
112 TexHnueckue yCTpOHCTBA: CIIEKTPOCKOII,

WHJVBHyJIbHBIA TO3UMETP, KaMepa Buinbscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMA K NPEIMETHBIM pPe3yJIbTaTaM
0230BOr0 YPOBHSI 0OCBOCHHSI OCHOBHOI 00pa30oBaTe/IbHOM
MPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOM CBS3U
U TI03HABa€MOCTH SIBICHUM IPUPOIBbI, O POJIU DKCIEPUMEHTA B
¢uzmke, o cucremooOpasyromeid poiau (U3MKA B Pa3BUTHHU
€CTeCTBEHHbIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOIIOIMU
(¢u3nYecKUX 3HAHUN U UX POJIU B LIEJOCTHOM €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJE POCCUICKMX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MUpa, pa3BUTHC TCXHHUKU U TEXHOJIOT U

3HaHUs O BUAAX Marepud (BEIIECTBO W TIOJIE), O IBIDKCHUHM Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHONW TEOPHH
CTPOCHHS BEIIeCTBA, O (M3WYECKOIl CYNIHOCTH SIBJICHHH HPUPOIbI
(MEXaHMYECKHX, TEIUIOBBIX, OJJIEKTPOMATHUTHBIX U KBaHTOBBIX);
YMCHUC pa3jindaTh SABJICHUA 110 OIMMCAHHUIO UX XapaKTCPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, ICMOHCTPUPYIOIINX JaHHOE (PH3UYECKOE SBJICHHE;
YMEHHE PacriO3HABATH MPOSBIICHUE M3YUYSHHBIX (PU3UICCKUX SBICHUM
B OKpPYXAIOIIEM MHpE, BBIICISs MX CYIICCTBEHHBIC CBOMCTBA

(mpu3HaAKH)

Bnagenne ocHOBaMy ITOHSTHITHOTO amnmnapara M CHMBOJUYCCKOI'O
SA3bIKa (1)I/IBI/IKI/I N HCIIOJIB30BAHUEC HX OJId PCIICHUA y‘IC6HBIX 3aJa4,
YMCHHC XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/IBI/I‘{CCKI/IG SABJICHUA WU

MPOIIECCHI, UCTIOJIB3Ys HyHAAMEHTAIBHBIC U YMITUPUYECCKUE 3aKOHBI

VMenue onmuceBaTh HN3YUYCHHEBIC CBOMCTBA TN U (1)I/IBI/IT-ICCKI/IG SABJICHUA,

HCIOJIb3YA (I)I/I3I/ILICCKI/I€‘ BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHHS C Y4YETOM
coOmroIeHns MpaBuil OE30MacHOTO Tpyda: HaOMoAeHHE (PU3NUECKUX

SIBJICHUU:




YMEHHE CaMOCTOSTEIBbHO COOMpATh HKCIEPUMEHTATbHYIO YCTAaHOBKY
U3 JJaHHOTO Habopa 00OpYJOBaHUS MO MHCTPYKLHUH, OMUCHIBATH XOJ
OTIbITA U 3aMUCHIBATh €T0 Pe3yNbTaThl, HOPMYIUPOBATH BHIBODI;
MIPOBE/ICHUE TPSMBIX M KOCBEHHBIX U3MEPEHHUI (PU3HMUECKUX BEITHMUUH:
yMEHHE IUIAHUPOBAaTh HU3MEPEHMs, CAMOCTOATENbHO COOUpATh
OKCMIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIUH, BBIYUCIATH
3HaYCHUE BEJIMYMHBI U AHAIM3UPOBATh IOJYUYEHHBIE PE3YJIbTaThl C
y4€TOM 33JaHHOM MOTPEUIHOCTH Pe3yIbTaTOB U3MEPEHHUIA;
IIPOBEJICHUE  HECJOXHBIX  OKCIEPUMEHTAJIBHBIX  HCCIIEIOBAHUN;
CaMOCTOSITENIbHO ~ COOMpPATh OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHUE IO  MHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCHMOCTH (PM3MUECKUX BEIIMYMH B BUAC TAOIUI U
rpadUKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBIBOJIBI 110 pe3yIbTaTaM

HUCCICIJO0BaHUA

[lonnmanne  XapakTepHBIX  CBOMCTB  (u3MYECKHX  MoOemei
(MaTepuanbHasi TOYKa, abOCOJMIOTHO TBEPAOE TEJIO0, MOAEIH CTPOECHUS
ra3oB, JKMJIKOCTEH U TBEPABIX TeJ, IUIAHETapHas MOJEIb aToOMa,
HYKJIOHHAasi MOJIeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATh UX IS

00BbsICHEHUS (PU3MUYECKUX TPOLIECCOB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tel, B TOM
9yuciae W B KOHTEKCTE CHUTyalluid MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUYNHHO-CIICACTBEHHBIC CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHBIC CBOMCTBA (PU3UUECKUX

ﬂBHeHHfI, (bI/ISI/ILIeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCINU

YMmeHue pemarh pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEHHM),
UCTONB3Yysl 3aKOHBI W (OpPMYJbI, CBS3BIBAIONINE  (PHU3HUECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIOBHME 3alayH,
BBISIBJIATh HEJOCTAIOLINE JaHHbIEC, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HeoOXouMbIe JUIsl €€ pelIeHMs], UCII0JIb30BATh CIIPABOYHBIE JIaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATUCTUYHOCTH TOJIYYEHHOIO
3HA4YeHUsl (PU3NYECKON BEIMYHMHBI, YMEHHE ONpEICNsATh pa3MEpPHOCTD

(bu3nYECKOI BEIMYNHBI, OTYYECHHON IPU PEIICHUH 3a7aun

YMeHue XapakTepu3oBaTb IPUHLMIBI  JECHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX MPHUOOPOB, W IMPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX OMUCAHUIO, UCIIONb3Ys 3HAHUSA O

CBOMCTBaxX (bI/ISI/I‘-IGCKI/IX SIBIICHUNT H HGO6XOI[I/IMBI€ (1)I/I3I/I‘-ICCKI/IC




3dKOHOMCPHOCTH

10

YMeHue UuCHonIb30BaTh 3HAHUA O (PUIMYECKHX SIBICHUAX B
MOBCETHEBHOM JKM3HM Juid  oOecnedeHus Oe30MacHOCTH  IIpH
oOpamieHud ¢ OBITOBBIMH ~ OpuOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMHU, COXpAaHEHHUS 3JI0pOBbsI U  COONIONEHHUS HOPM
JKOJIOTUYECKOTO IMIOBEJIEHUS B OKpYyXarolled cpene; IMOHWMAaHHE
HEOOXOUMOCTH MPUMEHEHUS JOCTHXKEHUH (PU3MKM U TEXHOJIOTHM

AJIg palMOHAJIBHOI'O MPUPOAO0IIOJIb30BaAHUA

11

OneIT moucKa, IpeoOpa3oBaHUS M IMpeICTaBiIeHUs HHGOpMaLUU
(U3MYECKOro CoAep)KaHUs C MCIOJb30BaHMEM HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATh JIOCTOBEPHOCTH
MOJyYeHHOM MH(OpMalMM Ha OCHOBE HMEIOIIMXCS 3HAHUH U
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB; yYMEHHME  HCIIOJIB30BaTh  IIPH
BBINIOJTHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(u3MUecKOro cojepXkaHus, CIPaBOYHBIE MAaTEpUANbl, PECYpPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPeOOpa30OBaHUA
MHpOpPMAaLlMU M3 OJHON 3HAKOBOM CHUCTEMBbI B JpyIyl; YMEHHE
CO3/1aBaTb COOCTBEHHbBIE ITMCbMEHHBIE U YCTHBIE COOOILEHUS Ha

OCHOBC€ I/IHq)OpMaI_[I/II/I N3 HECKOJIbBKUX MCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHHe. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENIBHOCTD JBUKEHUS
PaBHOMepHOE n HepaBHOMepHOE JaBHKeHUE. CpenHss ckopocTb. PopMyna A
1.2 BBIUMCIICHUSI CpelHEH cKopocTh: v = S/t
PaBHOMEpHOE NpsIMOJIMHENHOE JBH)KEHUE. 3aBUCUMOCTh KOOPJIHMHATHI TeJla OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHENHOTO JIBUKEHHUS:
13 X(1)=x,+ut
I'padvku 3aBUCHUMOCTH OT BpPEMEHH [UISl MPOEKIHUU CKOPOCTH, TMPOCKIUH
MEpEMEIICHUSA, IIyTH, KOOPAMHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBIDKEHUN
3aBUCUMOCTh KOOpAMHATBI TEJlIa OT BPEMEHH B CIy4ae PaBHOYCKOPEHHOI'O
MPSMOJIMHEMHOTO JBHKCHUS:
7
S =1, #f+a,* ;
@opmyJibl I NPOCKUUHA TNEPEMEILICHHS, MPOEKIUU CKOPOCTH U IMPOEKUUHU
YCKOPEHUS [TPU PaBHOYCKOPEHHOM NPSIMOJIMHEWHOM JBUKEHUU:
1.4 s.(D=yy,-t+a,- L,
2
U.\'('f) =Upy T, 1,
a. (f) =canst,
U:_.l.: - U-__.l.: =2a,s,
I'padku 3aBHCHUMOCTH OT BPEMEHHM MJIs TPOCKIUH YCKOPEHUS, MPOCKIIHH
CKOpPOCTH, TPOCKIHMH TEPEMENICHUs, KOOPAUHATHI TPU PaBHOYCKOPEHHOM
NPSMOJIMHEMTHOM JIBUKEHUU
1.5 CBobosnnoe manenue. GopMyJbl, ONMCHIBAIOIINE CBOOOJHOE MaJeHHUE Tela 0

BCpPTUKAIA (I[BI/I)KGHI/IG TCJIa BHHU3 WM BBEPX OTHOCUTCIIBHO IIOBCPXHOCTHU

3emnn). I'paduku  3aBUCHMMOCTH OT BPEMEHHM Ul NPOEKIMHM YCKOPEHHs,




INPOCKIHMU CKOPOCTU MW KOOPAWUHATHI IIpHU CBO6OI[HOM naacHuM TEjiaa 110

BEPTUKAIH

1.6

CkopocTh paBHOMEPHOTO JIBWJKEHHUS Tela IO OKpyxHoctu. Hampasnenue
CKOPOCTH.
dopmyna A7 BBIYHCICHUS CKOPOCTH 4Yepe3 paanyC OKPYKHOCTH M TIEPUOJ
oOpareHus:

2R

T

LlenTpocTpemuTenpHOE  yCKOpeHHe. HampaBieHue LEHTPOCTPEMHUTEIEHOTO

yckopenusi. Dopmyrna J1st BBIYUCICHUS YCKOPEHHUS:

=R

dopmya, CBSI3bIBAIOIIAs IEPUO M YACTOTY OOpaIeHUS:

1.7

1.8

Cuna — BektopHas ¢pusznueckast BennunHa. CI0KeHHUe CU

1.9

SBnenue nnepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHarpaBiIeHHOCTh BEKTOPa YCKOPEHHUS Tejla M BEKTOPa CHJIbI, ICUCTBYIOIICH Ha

TCII0

Bzaumoneitcteue ten. Tpernii 3akoH HeroToHa:

_—y

Fy g ==F 5

1.12

TpeHI/Ie IMOKOS U TPCHUC CKOJILKCHUA. <I)0pMyJ1a AL BBIYUCIICHUSA MOAYJISL CUJIBI

TPECHUSA CKOJIbXKCHUS:




1.13

Hedopmaruss Tena. Ynpyrue M Heymnpyrue aedopmanuu. 3akoH YNIpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -MMA
R
Cuna TspkecT. Y ckopeHue cBOOOIHOTO MaieHUs..
dopmyia a7 BHIYUCICHUS CHIIBI TSDKECTH BOIM3H noBepxHocTy 3emin: F = mg.
JBwxenne mnanet Bokpyr Connua. [lepBas kocMuyeckast CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BeKTopHast pu3ndeckasi BEIMYHHA.
pP=mi

I/IMHy.TIBC CHCTeMEI Tel. MI3MeHeHne HUMITYyJIbCA. I/IMHYJ'IBC CHIJIbI

1.16

3akoH COXpPaHCHU UMITYJIbCa JJIA BaMKHYTOﬁ CHUCTEMBI TCII:
D=myU, +m, U, =const

PeakTtuBHOE NBMXEHUE

1.17

Mexanudeckas padora. @opmMyria 1Jisi BEIYUCICHUS paOOThI CHJIBI:

A=Fsoosct

MexaHu4decKass MOIIHOCTb:

1.18

Kunernueckas u MOTCHIWAJIbHAA DHCPI'Us. d)opMyna JJIs1 BBIYHUCIICHUSA

KUHETHYSCKOMN SHCPIUU:

HE_):
Be=g

TeopeMa 0 KMHETUYECKOH OHCPI'UH. d)opMlea JUISL BBIUMCIICHUS TTIOTEHIIMAILHOMN




OHCPIuu TCjia, HOJHATOIO

HaJ 3eMIen:

E,= mgh

MexaHuueckas OHCPI'usi:

E=E.+E p
1.1 o
9 3aKoH COXpaHEHUs MeXaHWYeCKOM sHeprun. DopMyiia JIJIsl 3aKOHA COXPAHCHUS
MEXaHUYECKOM SHEPrUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBparnieHne MexaHMUYECKOM SHEPTUH PU HATUYUK CHIIBI TPEHHUS.
[IpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Peruar. Moment cunsl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20 =
[ToasvxHBIN 1 HeTTOABKHBIN O6510KK. KITJ] mpocThIx MeXaHU3MOB,
n= ‘%MESH&H
‘4',33.'[]_‘.'3.11333&3
JlaBiieHre TBEPAOTO TeNa.
dopmyiia 11 BBIYUCICHUS JaBJICHUS TBEPOTO TeNa:
p= F
S
191 JaBnenue raza. ATMochepHOe TaBlICHUE.
I'mapocratuyeckoe naBieHUE BHYTPHU KUJIKOCTH.
®opMmyna sl BBIYMCIICHUS J1aBJICHUS BHYTPHU KUAKOCTH:
D=pgh+P,
1.22 3axoH Ilackans. ['mapaBauueckuii npecc
3akoH Apxumena. Popmyna sl ONpPENEICHHUS BBITAJKUBAIOUICH CHUJIBI,
JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B JKUIKOCTh WM Ia3:
1.23
F_ﬂ._I;m. = ng
VYcnoBue maBanus Tena. [naBanue cy10B M BO3IyXOIIaBaHUE
1.24 Mexanndeckue KojeOaHus. AMIUIMTYJa, TEPHOJ M 4YacToTa KOJIeOaHMiA.




®dopmyna, CBSI3bIBAIONIAs YACTOTY U MEPHOJ] KOJICOaHHIA:

1.25

MaremaTuueckuii M MPYKUHHBIM MasTHHKU. [IpeBpanieHue SHeEpruud mnpu

KoJie0aTeIbHOM JABUXKCHHUU

1.26

3aryxatomme konebanus. Beinykxaennsie konebanus. Pesonanc

1.27

Mexanuueckue BOJHBI. [IpoaosibHBIE M TONIEPEUYHBbIE BOJHBI. J[JIMHA BOJIHBI U

CKOPOCTh PacIpOCTPAHEHUS BOJHBI:

L=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)keHHWE 3BYKOBOM BOJIHBI Ha TPAHUIIE

nByX cpell. H(dpa3ByK U ylIbTpa3ByK

1.29

Ipaxmuyeckue pabomuol

N3MepeHne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KOI(PPUIMEHTa TPEHHUS CKONBKEHUS; padOThl CWIIBI TPEHHUS, CHIIBI
YOPYTOCTH; CpelHEH CKOPOCTH JBMKEHHsI OpycKa 0 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHs OpycKa MpW JBWKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacCTOTHl H
rnepuojia KoJeOaHWl MaTeMaTHYecKOoro MasTHUKA, 4YacTOThl M Iepuojaa
KOoJIeOaHWil TPYKWHHOTO MasiTHHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha phIvar;
paboThl CHIJIBI YNPYTOCTH TpU TOABEME Tpy3a C TOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOABEME Ipy3a C TTOMOIIBIO MOABUKHOTO
0710Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00BbEMA MOIpYyKEHHOM
YaCcTH TeJa U OT INIOTHOCTH JKUIKOCTH, HE3aBUCUMOCTHU BBITAJIKMBAIOIIEH CHUJIbI
OT MAacCChI T€j1a, CHUJIbI TpeHI/IH CKOJIBXXEHUS OT CUJIBI HOpMaJIBHOI‘O JABJICHUSA U OT
poJa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BO3HHKAIOUIEH B MPYKUHE, OT CTEIECHH
nedopMaIu MpY>KUHBL, YCKOPEHUsT OpycKa OT yIJia HaKjJIOHA HAMpaBJISIONICH;
nepnona ('—IaCTOTLI) KOJ'IG63HI/II>1 HUTSIHOT'O MasiATHHKaA OT AJIMHBI HUTH, nepnoz[a
KoJieOaHWil MPYKMHHOTO MAasATHHKA OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI,
HCCJICIOBAaHNE HE3aBUCHMOCTH IEpPUOJa KOJICOAHWA HUTSHOTO MAasTHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

1.30

Qusuueckue sA6NeHUA 6 npupooe: TPUMEPbl JBWXKEHHUS C PA3IUYHBIMU
CKOPOCTSIMM B KUBOU U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHMSI B IPUPOJIE U
TEXHUKE, TPWIMBBI W OTJWBBI, JBWKEHHE IUIaHeT (COJHEYHOW CHCTEMBI,

PCAKTUBHOC NBUIKCHHUC KMBBLIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BJIUSAHNC




aTMOC(i)epHOFO JaBJICHHUSA Ha JKUBOH OpraHu3M, IIJIaBaAHUC pBI6, BOCIIPHUATHUC

3BYKOB KMBOTHBIMHU, 3CMJICTPACCHUC, ceificMuUuecKue BOJIHBI, HYHaMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHUKU TIOJIOKCHHA, PACCTOAHUA U
YCKOPCHHA, AUHAMOMCTp, I[MOAIIMIIHUKH, PAKCTbI, pbIYyar, HO,Z[BH}I(HBIP'I n

HEMOJIBIKHBIM OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXaHW3MBI B OBITY,

131 COOOMIAIONTHECS COCY/bl, YCTPOHMCTBO BOJOMPOBOJA, THIPABIUYCCKUN Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
WCIIOJIb30BAaHUE YIIbTPa3ByKa B OBITY U TEXHHUKE

2 TEITJIOBBIE SIBJIEHU A
OCHOBHBIE  TIOJIOKEHHUS  MOJICKYJIIPHO-KHHETUYECKOW  TEOPHH  CTPOCHUS

2.1 BemecTBa. Moenu TBEPIOTO, KHUAKOTO U ra3000pa3HOro COCTOSIHHUM BEUIECTBA.
Kpucrammaeckue n amopgHbIe Tena

25 JIBwkenune dyacTtui; BemiecTBa. CBS3b CKOPOCTH JABMKEHHUS YAaCTHI[ C

' Temnepatypoil. bpoyHoBckoe aBmxkenue, nuddysus

2.3 CmauvBaHUE U KallWUISIPHbBIE SIBJICHUSA

24 TeruioBoe paciIMpeHue U CKaTHe

2.5 TernnoBoe paBHOBECUE

26 Buytpennsis sHeprus. Pabora um Teruionepenada Kak CHOCOOBI H3MEHCHHS

' BHYTPEHHEHN SHEPIUU

2.7 Buapl Temonepeaaun: TeIIoNpOBOHOCTh, KOHBEKIIHS, H3TyUYEeHUE
HarpeBanne wu oxmaxnaenue Ten. KoaumdecTBo  TEIUIOTHL. Y ACibHAs
TEIUIOEMKOCTb:

2.8 ; :

QO=cm\t,—1,)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX IMpoOIeccax. YPaBHEHUE TEIIOBOTO
OajaHca:
2.9
Q1 _Qz +..=0
HUcnapenue u koHaeHcanud. V3MeHeHHE BHYTPEHHEH SHEPrud B MPOLECCEe

210 WCTapeHuss M KoHAeHcauuu. KumeHwe IKUIKOCTU. YJielabHas TeIioTa

. napooOpazoBanus: L = Q/m

2.11 BrnaxnocTs Bo3ayxa




[InaBnenne w kpucraumzauus. V3MeHeHHWe BHYTpEHHEH SHepruu mpu

IUIaBJICHUU U KPpUCTAJJIU3AallH. y[[eJIBHaSI TCILJIOTA IIJIaBJICHUA:

2.12
a=E
n
BHyTpeHHss sHEprus cropanus TOIUIMBA. Y IeJbHAas TEIJIOTa CrOPaHUsl TOILUINBA:
2.13 q=0/m
2.14 [Ipunnwmmne! pabotel TeroBbix aeurareneil. KI1J[ TerioBoro neuratens
Ilpakmuueckue pabomwl
N3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIJIOThl, MOJIYYEHHOIO0 BOJOM KOMHAaTHOW Temmeparypbl (HUKCHPOBAHHOMN
Maccel, B KOTOPYIO OIyIIEH HarpeTblii IWINHAP; KOJWYECTBA TEIJIOTHI,
2.15 OTJAHHOI'O HAarpeThIM LWIMHIPOM, IIOCJIE OIyCKaHWs €ro B BOJY KOMHATHOMU
TEMIEPATypbl; OTHOCUTENIBHOM BIAXHOCTU BO3JyXa; YJENIbHONH TEIUIOTHI
miaBieHus Jpaa. MccienoBaHue W3MEHEHHs TeMIepaTyphl BOABI  NPHU
Pa3NUYHbIX YCIIOBUSX; SIBICHHS TEIJI000MEHa MPU CMEIIMBAHUM XOJOJHOU U
ropsiuel BoJbl; Ipolecca UCIapeHUs
Qusuueckue s61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHUE W KallWUIIpHbIE
2.16 SBJICHUS B NPUPOJE, KPUCTAIUIBI B IpHUpone, uinydeHue CoilHIa, 3aMep3aHue
BOJ0EMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoticmea: KauWUISAPbl, IPUMEPHI UCIOIb30BaHUs KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, NaTYMK TEMIIEpaTyphl, TEPMOC, CUCTEMa OTOIICHHUS
. JIOMOB, TUTPOMETpBI, NICUXPOMETP, MapoBasi TypOMHA, JBUTATENb BHYTPEHHEIO
CTOpaHHUsA
3 OJIEKTPOMATI'HUTHBLIE ABJIEHNA
3.1 Onexrpusanys Tel. /[Ba BUaa dJIEKTPUUYECKUX 3apsioB
3.2 BsaumopeicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
34 Onextpuueckoe mone. Hampsok€HHOCTH dnekTpuueckoro moussd. ITpuHumn
' CYNEPIO3UIMH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
15 Hocurenu »snextpuyeckux 3apsaoB. JleHCTBUE SJIEKTPUYECKOTO IOJid Ha
' aJeKTpudecKue 3apsiabl. [IpoBOIHUKN U TUAIEKTPUKH
3.6 [TocTosiHHBIN A51eKTpUYEcKUil TOK. [leficTBus anekTpuueckoro Toka. Cuiia Toka.




Hampsxenue.
I=q/t, U=A4/4

QHGKTpI/I‘ICCKOC COIIPOTUBJICHUC. Y nenbHOE SJICKTPUYICCKOC COMMPOTUBJICHHUC:

3.7 R =pl/S
3.8 3akoH OMa a5 y4acTtka snekrpudeckoit nenu: [ = U/R

ITocnenoBarenbHOE COEIMHEHHUE IPOBOIHUKOB:

TT—TT T« R—
J.I :j.},. 'r_r —'[rl _'[r"}-. R_R]. _R-}
3.9 [TapamiensHOE COeIMHEHHE POBOJAHUKOB PABHOT'O CONPOTUBIICHUS:
R
U=U,;I=1+I;R=—.
S ST 2

CMmeniaHHble COETUHEHMSI IPOBOJHUKOB
3.10 Pabota u momHOCTH 351ekTpudeckoro Toka. 4 = Ult, P = Ul

3akoH [[xoyns — Jlenua:

2

310 OneiT Opcrena. MarHuTHOE IM0JI€ MPSMOrO IPOBOJHUMKA C TOKOM. JImHUM

MarHMTHON WHIyKIUU
313 MaruutHoe 10JI€ IIOCTOSHHOTO MarHuTa. B3auMozelcTBHE IOCTOSIHHBIX

MarHuToB
3.14 JleficTBrE MarHUTHOTO 110JI1 HAa IPOBOJHUK C TOKOM
3.15 OneiTel @apanes. SBneHue 3neKTpoMarHuTHON uHAyKuuu. [lpaBuio Jlenna
3.16 Ipaxmuueckue pabomuol

W3mepeHne  SIIEKTPUYECKOTO  CONMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
3IIEKTPUIECKOT0 TOKA; pabOTHI AIEKTPHIECKOTO TOKA.

HccnenoBanne 3aBHCMMOCTH CHJIBI TOKA, BO3HHUKAIONIETO B IPOBOJHUKE
(pe3ncTOpBbI, JIaMIOYKa), OT HANPsDKEHHUST Ha KOHIIAX MPOBOJIHUKA; 3aBUCHMOCTH
COITIPOTUBJICHUA OT AJIMHBI IPOBOAHHKA, INIOMIAAN €0 MOICPCYHOr0 CCUCHUA U

YACIBbHOTO COITPOTUBIICHUS.




HpOBepKa ImpaBujia AJIA JJICKTPHUYCCKOI'O0 HAIIPSKCHUA IIPHU IMOCICAOBATCIIBHOM
COCAUHCHHNU IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JJICKTPHUYCCKOI'O TOKa IIpU

napajyuieIbHOM COE€AMHEHNH TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a61eHUs 6 nNpupode. DBIEKTPUUYECKUE SBIIEHUS B aTMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE T0J€ 3eMid, apei( MOIIOCOB,
POJIb MArHUTHOTO TIOJIS TSI )KM3HH HA 3eMile, TIOJIIPHOE CHSTHUE
Texnuueckue ycmpoticmea: 3SIEKTPOCKOI, aMIepMeTp, BOJbTMETP, peocTarT,
CUETUMK  DIIEKTPUYECKOM  BHEPruH,  DIEKTPOOCBETHTENbHbIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (mpumepsl), JNEKTPUYECKUE
NPEJOXPAHUTEIH, HJIEKTPOMArHUT, SJEKTPOJBUTATENb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OnexTpoMarHuTHble BoJHbI. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 Jlyuesast mozens cBeta. IIpsmosinHEeHOE pacIpOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Iimockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus cBeta
394 JIunza. Xox nyueil B nuH3e. POKycHOE paccTosHUE JMH3bI. OnTHyeckas cuia
. muH3el: D = 1/F
3.25 I'na3 kak ontudeckas cucreMa. Onruyeckue npuodopsl
Ipakmuueckue pabomwl
###Par###I3MepeHre  ONTHUYECKOW CHIIBI COOMparomeil JUH3BI; (POKYCHOTO
paccTosiHus coOuparolei J1H3bI (110 CBOMCTBY paBEeHCTBAa pa3MepOB IIPEIMETa U
M300paKeHHs, KOTJa MPEaMET PacIooKeH B JBOMHOM (OKyce), MoKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
#i#HPar#H#llccnenoBanue CBOWCTBAa M300pa)XK€HMsI, MOJYYEHHOTO C IOMOILBIO
cobuparomieil JIMH3bl; U3MEHEHUs (POKYCHOIO PACCTOSHHS IBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja NPEJOMJICHUS CBETOBOIO Jyya OT yIJla MajJeHHsl Ha
I'paHMILIE «BO3YX — CTEKJIO»
397 Qusuueckue senenus 6 npupode. 3atMeHus ConHua u JlyHbl, 1BeTa Ted,
. OINITUYECKHUE SIBJIEHUS B atMoc(epe (1BeT Heba, pedpakuus, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPHCKON, (oToamnmapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBEBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, O6era-, ramma-u3nydyenus. Peakuuu anbda-u Oeta-




paciiaaa

4.2 OmnbiThl Pesepdopaa no paccesnuto ansga-yactul. [lnanerapHas Moaens atoma

4.3 CocraB aromHoro sapa. M3oromnsl

4.4 Ilepuon nonypacnasa aTOMHBIX SAEp

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsAA0BOr0 U MacCOBOTO YHCEIN
Qu3uueckue s61eHUs 8 Npupode: ECTECTBECHHBIH paJUOaKTHBHBIA  (oH,

4.6 KOCMMYECKHE JIy4HM, pPAaJUOAKTUBHOE W3Iy4YEHUE TPUPOJHBIX MHHEPAJIOB,
JeICTBYE paAMOAaKTUBHBIX N3ITyUYE€HUN HAa OPraHU3M YelI0OBEKA

47 Texunuueckue ycmpoticmea: CIEKTPOCKON, UHAWBUIYaIbHBIM 103UMETP, KaMmepa

BI/IJ'IBCOHa, AAC€pHasA DOHCPreTHUKa




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

» dusuka: 7-i1 knace: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/laHue, nepepadboTaHHOE
[Teprrimkun .M., IBanoB A.M. AxuronepHoe o61iecTBo «M3narenbcTBo
«IIpocBemieHue»

» ®usuka: 8- kinacc: 0a30BbI YPOBEHb: YUEOHUK; 3-€ U3AaHKe, TepepaboTaHHOe
[Teppimkun .M., IBanoB A.M. AxuronepHoe o01uiecTBo «31aTenbcTBo
«IIpocBemienne»

» dusuka: 9-i1 kacc: 6a30BbIM YPOBEHb: YUEeOHUK; 3-€ U3JjaHue, epepadoTaHHOE
[Teppimikun .M., I'ytHuk E.M., UBanoB A.U. u ap. AKuMOHEpHOE 00IIECTBO

«HSI{&TCHBCTBO «HpOCBGHICHI/Ie»

METOJUYECKHUE MATEPUAJIBI J1JISA YYUTEJIA
CoOopnuk 3anad no ¢usuke 7-9 kmacc, B. U. Jlykamuuk, E. B. lIBanoBa,
"IIpocBenienne” 2024

TemaTnueckme TEKCTOBBIE 3aJaHUA TSI MTOATOTOBKU K OI'D

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
MHTEPHET

bu6nmmoreka IJOK

http:// www. fizika.ru

Kusas ¢puzuka: http:/ www. int-edu.ru/






		2025-09-09T12:25:04+0300
	Звирко Светлана Александровна
	Я являюсь автором этого документа




