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MNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamma 1o ¢usuke (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUs COCTaBJIEHa Ha OCHOBE TpeOOBaHWIl K pe3ysbTaram
OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl  OCHOBHOTO  OOIIETo
obpazoBanus MAQOY CII Ne 7, mpencraBnenusix B ®I'OC OO0, B TOM yucie
paGoueii  mporpaMMbl ~ BOCIHTAHHS C  HCIIOJB30BAHHEM  COBPEMEHHOTO
o0opyaoBaHUS LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOMN
HanpaBieHHOCTH «Touka poctay, cozmanHoro Ha 6aze MAOY CIII Ne 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
00pa30BaTEeNbHBIX MPOrPAaMM  €CTECTBEHHO-HAYYHOH U  TEXHOJOTHYECKOH
HaIpaBJIeHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUHM C  TPEOOBAHHUSIMU
3aKOHOJATEIbCTBA B cdepe o00pa3oBaHUST U C YU4E€TOM PEKOMEHIAIU
denepanabHOTO onepaTopa yueOHoro npeamera « Du3nKay.

Hcnonb3zoBanne obopyaoBaHus leHTpa «Touka pocra» Mpu peanusanuu
JTAHHOM pabouell MporpaMMBbl MO3BOJIIET CO3/IaTh YCIOBHUS:

* JI7IS1 paCIIUPEHUs COICPKAHUS IIKOJIBHOTO (PU3NUYECKOT0 00pa30BaHMUS;

* N TIOBBINICHWS] TO3HABAaTEIbHOM AaKTUBHOCTHM  OOydYaromumxcs B
€CTECTBEHHO-HAYYHOI 001acTH;

* JUIA pa3BUTUS JUYHOCTH pedeHKa B mpouecce o0ydeHus (QU3MKe, €ro
crocoOHOocTeM, (opMUpOBaHMS ©  YAOBJICTBOPEHHUS COIMATBHO 3HAYHUMBbIX
WHTEPECOB U MOTPEOHOCTEN;

* Mg paboThl ¢ OJAPEHHBIMH IIKOJBHUKAMHU, OPTAHHU3AIlMH WX Pa3BUTHS B
Pa3JIMYHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUECKON JEATCIBHOCTH.

[Ipumenss obGopynoBanue meHTpa «Todka pocTay Ha ypokax, ydaruecs
CMOTYT BBITIOJIHUTH JIA0OPATOPHBIE PabOTHl M DKCIEPUMEHTHI 10 TPOrpaMme
ydeOHOoro npeameTa « Ou3nka.

duznuka SABISETCS CHCTEMOOOPA3yIOIIMM IS  €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MUDA,
NpeIoCTaBiIsieT HaubOoyiee SCHbIE OOpas3lbl TPUMEHEHWsS HAyYHOTO METoja
MO3HAaHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Henu nzydyeHus: Gu3HKu:

npuoOpeTeHne HHTEepeca M CTPEMIICHHS OOYyYaromMXcsi K HaydHOMY
U3YYCHUIO TPHUPOJBI, Pa3BUTHE WX HHTCIUICKTYaJIBHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPENCTABICHUNA O HAYYHOM METOJIC TO3HAHUSA U (POPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrE TPEACTABICHUNA O pOiM (DU3UKH ISl Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;



pa3BUTHE  TPEACTAaBIEHWHA O  BO3MOXKHBIX  cdepax  Oymymiei
npoecCHOHANbHON  JIeATEIbHOCTH, CBS3aHHOM C (U3MKOW, MOATOTOBKA K
nanbHeineMy oOy4eHHUIO B 3TOM HalpaBJICHUH.

JoctikeHue »THX 1eneld paboueld mporpamMmbl MO (U3MKE Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHusi 00€CTIEUNBACTCS PEHICHUEM CIIEIYIONIUX 3a/1a4:

npruoOpeTeHe 3HaHU| O TUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX , MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOpETEHNE yYMEHUN OMHUCHIBAaTh U OOBIACHATH (DU3UYECKUE SBICHHS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PCIICHUS TPOCTEHINMX pacueTHBIX 3adad C
UCIIOJIb30BaHUEM  (PU3MYECKMX  MOJENeH, TBOPYECKUX W MPAKTHUKO-
OpUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE yMEHUH HAONIOATh NMPUPOJHBIC SBICHUS W HAOJOMATH OIBITHI,
nJabopaTopHble pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paldOThl ¢ MHPOpMAIME (PU3UYECKOTO COAEpNKAHUS |,
BKJIIOYasi WHGOPMAIMI0O O COBPEMEHHBIX JOCTIDKCHUSX (U3UKH, aHAlIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO CcO c(epamu npodecCHuoHANbHON JNeATEIbHOCTH, CBSI3aHHBIMU C
GU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSX
(bU3MYECKO HAYKH.

Pabouas nporpamma peanusyercs Ha ocHoBe YMK A.B. Ileprimikuna ,
KOTOPBI BKJIIOUEH B (emepanpbHBIA TEPEUYCHb YYEOHUKOB, IOMYIIEHHBIX K
WCITOJIP30BAHUIO TPU PeaHM3allid UMEIOIINX TOCYJApPCTBEHHYIO aKKPEIUTAIHIO
0o0pa3oBaTeabHBIX MPOrpaMM HAYaJIbHOrO OOIIEro, OCHOBHOTO OOLIETro, CPEIHErO
oO1iero oOpa3oBaHUs OpPraHU3alUSIMU, OCYHIECTBIISIIOIIMMHU O00pa30BaTEILHYIO
JESATEILHOCTh U YCTAHOBJICHUS TIPEIETLHOTO CPOKA UCTIOIB30BAHMS UCKITIOYEHHBIX
yaeoHukoB" (Ne 858 ot 21.09.2022 1.).

VY4eOHbll m1aH 00pa30BaTENbHOTO YUPEKICHUS MPEAYCMAaTPUBAET U3yUCHUE
bu3ukn Ha 0a30BOM YpPOBHE B 7-9 «kimaccax. OOmiee 4YHCIO YacoB,
PEKOMEHIOBAaHHBIX JUIsl M3ydeHust pu3nku —238 vacoB: B 7 kiacce — 68 dacoB (2
yaca B HeJIeNi0),B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce —102 yaca (3
yaca B HEJIEJII0).

COAEPKAHUE OBYUEHMUSA

7 KIIACC

du3uka 1 e€ poJib B IO3HAHUU OKPYIKAKOIIEro MUpa.
®usuka — Hayka o mnpupoje. SBnenus npupoasl . OU3NUECKUE SBIECHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
Ouznueckre BeauuuHbl. M3mepenue ¢uznueckux BenumuuH. dusmyeckue
npudopsl. [lorpenHocts u3mepeHnii MexiyHapoiHasi cucteMa euHuLI.



Kak ¢usuka wu [pyrue ecTeCTBEHHbIE HAyKH H3Y4alOT MPHUPOAY.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siieHus. Onucanue GU3NIECKUX SBJICHUN C TOMOIIBIO MOJIETEH.

Jlemoncmpayuu.

MexaHnueckue, TEII0BbIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

duznueckre MpUOOPHI W TpOLEAypa NPSIMBIX H3MEPEHUN aHAJIOrOBBIM
U [IU(PPOBBIM IPHOOPOM.

JlaGopaTopHbie paGoThI U ONBITHI.

OnpeneneHre UEHbl 1eIEHUs NIKaJIbl U3MEPUTEIBHOIO TPUOOpa.

N3mepenne paccTosHUM.

N3mepenne 00bEMa )KUJIKOCTA U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MabIX TEJ.

WN3mepenne temmeparypbl HOpU IOMOIIM KUIAKOCTHOIO TEPMOMETpa U
JlaTYuKa TEMIIEPATYPBL.

IIpoBenenne wuccienoBaHus IO IPOBEPKE TMIIOTE3BI: NAJIbHOCTH I10JETA
HIapUKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, UeM OO0JIbIlIE BHICOTA ITYCKA.

IlepBoHayajibHbIE CBEICHUA O CTPOCHUM BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJBI, WX pasMepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrkenre wyactur BeniectBa. CBfA3b CKOPOCTM JBWXKEHUS YaCTHL C
temnepaTtypoil. bpoyHoBckoe nBumxkenue, auddysus. B3anmonelicTBue 4acTuil
BEILIECTBA! MPUTSHKEHHE
Y OTTAJIKABaHUE.

ArperaTHble COCTOSIHMS BEIIECTBA: CTPOCHUE T'a30B, KUIKOCTEN U TBEPABIX
(KpUCTaINTMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHeIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

JlemoHncTpauum.

Hab6nronenne 6poyHOBCKOTO IBHKECHHUSI.

Hab6nronenue nuddysun.

Ha6nronenue SIBJICHUI, OOBACHSIOITUXCS MPUTSHKECHUEM WIIH

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

JlaGopaTopHbie padOThI M ONBITHI.

OneHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (oTorpaduii).

OnbITeI O HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSHKCHHUS.

JIBH:KeHMe ¥ B3aMMO/IelicTBHE TeJl.

Mexannueckoe JBM)XeHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUIKEHHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JBUXKEHUH. Pacu€r mytu u
BPEMEHU JBUKEHHUSI.

SBneHue uwHepHUU. 3aKOH HMHEpUMH. B3auMopeicTBHe Tel Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTU Teda.



[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJHMYECTBOM MOJEKYJI B E€IUHULE
00BéMa BelllecTBa.

Cuita KaKk XapakTepUCTHUKa B3auMOJercTBUS Tell. Cuia yrnpyroctd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
Tsokectd. Cuna Tsbkectu Ha napyrux miaHerax (MC). Bec tena. HeBecomocTs.
CrnoxeHune CHJI, HallpaBJICHHBIX 110 OAHOW npsiMoil. PaBHoneicTByromas cui. Cuia
TpeHus. TpeHue CKOJIbKEHHUS M TPEHHE IMOKOs. TpeHne B MpUpPOAE U TEXHHKE
MO).

Jlemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHHS Teja.

N3mepenre CKOpOCTH NPSIMOJIMHENHOTO ABUKEHUS.

Habmoienue siBJICHUS] UHEPITHH.

Habmoienne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUU TEII.

CpaBHEHHE Macc 110 B3aMMOJICHCTBHIO TEIL.

CrnoxxeHue CHl, HalPaBJICHHBIX 110 OJHOM IIPSIMOM.

JlaGopaTopHbie padoThI M ONBITHI.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO IBMKEHMs (IIapHKa B >KMJIKOCTH,
MOJIEH JEKTPUUECKOTO aBTOMOOMIISL U TaK Jiajee).

Onpenenenue cpenHed CKOPOCTH CKOJBKEHHMS Opycka WM IIapuka
10 HAKJIOHHOM IIOCKOCTH.

OnpeneneHre MWIOTHOCTH TBEPIOTO TeNa.

OnbIThl, JIEMOHCTPHUPYIOUIME 3aBUCHUMOCTh pACTSKEHHS (AepopMaiiun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

OnepIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTb CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca Tena
U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.

J{aBieHue TBEPABIX TeJI, KUIKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbILICHUS U YBEJWYEeHUs 1aBieHus. [[aBieHue raza.
3aBUCHUMOCTh JaBJIEHUs raza OoT oObEMma, TemmepaTypsl. Ilepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [IHeBMatnueckue
MAalIMHbl. 3aBUCUMOCTh JABJIEHMS KMJIKOCTH OT TNyOuHBL. ['mapocrtarnuyeckuit
napajokc. Coobmaroiuecs cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHbl cyliecTBOBaHUA
Bo3aymHOM oOonouku 3emud. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubopsi
JUTSL U3MEpEHUsi aTMOC(HEPHOTO 1aBJICHHUS.

JlelicTBHE )KUIKOCTH M Ta3a Ha MOIPYKEHHOE B HUX TeEJIO. BeITaAIKMBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu.

3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBaeHus KUAKOCTHIO U Ta30M.

Coobmaromuecs CoCy/ibl.



I'mppasnuuecknii mpecc.

[IposiBieHue nelcTBUs aTMOC(EPHOTO TABICHMUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Teja
Y TUIOTHOCTH JKHJIKOCTH.

PaBEeHCTBO BBITAIIKMBAIOILIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue miaBaHMs TeN: IJIABAHWE WIM IOTPYKEHHME TEl B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJIa U )KUAKOCTH.

JlaGopaTopHbie paGoThI U ONBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT O0BbEMA MOrPYXKEHHOM
B KUJKOCTb YaCTH TeJa.

OnpeneneHrue  BBITAIKUBAIOIIEW  CUJIBL,  JCHCTBYIOIIEWM Ha  TeJo,
IIOrpyKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH CHIIBI, JTEHCTBYIOLIEH Ha TEJO
B KUJKOCTH, OT MaccChl TeJa.

OneITB, JAEMOHCTPUPYIOIIHE  3aBUCUMOCTb  BBITAIKUBAIOIIECH  CHUJIBL,
JIEUCTBYIOIEH
Ha TEJIO B XHUAKOCTU, OT 00BEMa MOTPYKEHHOM B JKUIKOCTh YacTU Tejla U OT
IJIOTHOCTH 5KHJIKOCTH.

KoHcTpynpoBaHne apeomMeTpa Uil KOHCTPYUPOBAHUE JIOJIKHU U OIIPEECIICHHUE
€€ rpy30I0AbEMHOCTH.

PaGora 1 MOIIHOCTb. JHEpPrusl.

Mexanuueckas padota. MOIIHOCTb.

[IpocTble MeXaHW3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCThb. I[IpaBumio
paBHOBecusa pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass dHeprusd. KuHeTnueckas W NOTEHIMAIbHAs SHEPIHSL.
[IpeBpailieHrie OHOTO BH/IA MEXAHUYECKOW SHEPTHH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

IIpuMepsI TPOCTBIX MEXAHU3MOB.

JlabopaTopHbie padoThHI M ONBITHI.

Omnpenenenrne pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHXKEHHH Tella
10 TOPU30HTAJIBHON MOBEPXHOCTH.

Hccnenosanue ycinoBui paBHOBECUS pblyara.

N3mepenne KII/] HakIOHHOW ITIOCKOCTH.

N3yuyenune 3aKoHa COXpaHEHHs] MEXaHUYECKON YHEPTHUU.

8 KVIACC
TensioBbIe ABJICHUA.



OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU.

Mopenu TBEPAOro, KUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUH.
CmaunBaHue
Y KalIWUISIpHbIE SIBJIEHUA. TEenIoBoe paclIupeHue U CKaTHe.

Temneparypa. CBsi3b TeMIeparypbl CO CKOPOCTBIO TEIUIOBOIO JBHKEHUS
gacTull. BuyTtpeHnsisi sHeprusi. CrnocoObl HW3MEHEHHMS BHYTPEHHEH JHEPTUU:
TeruIonepeaaya
U coBeplleHHe padoTsl. Buabl Termsonepenaun: TEIUIOMPOBOIHOCTh, KOHBEKIIUS,
U3JIyYEHUE.

KonuyectBo TermnoTel. YjaenbHas TEIJIOEMKOCTh BellecTBa. TeriooOMeH
U TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. I[lnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUS.
[Tapoo6pa3zoBanue
u  kouaencamus. HUcmapenne (MC). Kunenue. VYienpHas — Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHUS OT aTMOC(hHEpHOTO
JIaBJICHHSL.

BnaxuocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuunel pabotsl TeruoBbix nBurareneil KIIJ[ TemmoBoro asurarens.
TemnnoBbie ABUTATENH U 3alIUTa OKpyxatomieit cpeast (MC).

3aKOH COXpaHEHMsI U MPEBPALIEHUS YHEPTUU B TEIJIOBBIX Npoueccax (MC).

Jlemoncmpayuu.

Hab6itoienne OpoyHOBCKOTO IBUKEHUSI.

Hab6nronenue nuddysun.

Habmronenue sBIeHU CMauMBaHKS U KalMILIIPHBIX SBJICHUM.

Hab6nronenue TemioBoro paciumpeHus Ted.

N3menenne naBieHus rasa TpU HM3MEHEHMH OO0bEMa W HaArpeBaHHUH
WJIU OXJIAXKICHUU.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunae! Termonepenaun.

OxJtaxkieHue npyu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMHU.

CpaBHeHHE TEIIIOEMKOCTEN pa3IMUHbIX BEILIECTB.

Habmronenne xuneuus.

HabGnronenue noctosiHCTBA TeMIIepaTyphl MPU MJIaBJICHUU.

Mojenu TeIIOBBIX JBUTaTEIICH.

JlaGopaTopHbie padoThI M ONBITHI.

OnBITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJISIPHOTO TIPUTSKECHHUS.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIA caxapa.



OnbITel IO HAOJIIOACHUIO TEIUIOBOTO PACHIMPEHUsl Ta30B, JKUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue gaBjaeHUs BO3yXa B Oa/sIOHE MINPUILIA.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCHMOCTh JABJIEHUS BO3[yXa OT €ro
o0BEMa
Y HarpeBaHMs WIHN OXJIaXKICHUSL.

[IpoBepka rumnore3sbl TUHEHHON 3aBUCHUMOCTU JJIMHBI CTOJOMKA KUIAKOCTH
B TEPMOMETPUUECKOI TPyOKE OT TeMIEPATYPHI.

HaGnronenne wu3MeHEHHMs] BHYTPEHHEW OJHEpPrHMHM Tella B  PE3yJIbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHUSI TEIJIOOOMEHA TMPH CMEIIUBAHUHM XOJIOJAHOW W
ropsi4eu BOJBL.

Omnpenenenre KOJMYECTBA TEIIOTHI, MOJIYYEHHOTO BOJOW MPH TETNIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

Ornpenenenue yaenbHON TEIUIOEMKOCTH BEILIECTBA.

Hccnenosanue nmponecca UCIapeHusl.

Ornpenenenrne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Ornpenenenue yAenbHON TEMIOTHI IIJIABJICHUS JIbJA.

JJIeKTpPUYeCKNe U MATHUTHBIC SIBJICHUSI.

OnekTpuzanus Ten. JI[Ba poma sIeKTpUUECKUX 3apsaoB. B3ammojelicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKAY TEIIAMH ).

OnekTpuueckoe nojse. Hanpsox€HHOCTh snekTpudeckoro monis. [IpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AJIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBHUSl CYIIECTBOBAHUSI DJIEKTPUUECKOTO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna ToOKa.  DIEKTPUUECKOE  HANpsHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ACIbHOE COMPOTHUBIICHHE BemiecTBa. 3akoH OMma
o ydactka uenu. llocienoBarenbHOe W MapallIEIbHOE  COEAMHEHUE
MIPOBOJIHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DJIEKTPUYECKHE LIETH U TTOTPEOUTENH IIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocrosHHble  MarHuThl. B3auMOIENCTBHE  TOCTOSIHHBIX ~ MArHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €r0 3HAYECHUE IS )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1MoJ€  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [IelicTBME MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSTHHOTO ToOKa. VICHoJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.



Oneitel @apanes. SABiaeHue snekTpoMarauTHOM nHaAyKuuy. [IpaBuno Jlenua.

DJIeKTpOreHeparop. CnocoOb1 MOJTyYCHUS AJIEKTPUYECKOMN SHEPIUHU.
DIIEKTPOCTAHIUHU
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTHUHU.

Jlemoncmpayuu.

DJIeKTpU3aLIUS TEJl.

JIBa poJia SJIEKTPUUECKUX 3apsA0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.

Y CTpONCTBO U AEHUCTBUE JIIEKTPOCKOIIA.

DJeKTpocTaTU4eCKast UHAYKIIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.

M cTOYHUKM MTOCTOSIHHOTO TOKA.

JIlencTBUS NEKTPUUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3Mepenune cuiibl TOKa aMIEPMETPOM.

N3Mepenue 2JIeKTpUUeCcKOro HapsKeHUs BOJIbTMETPOM.

PeocTart 1 Mara3uH COpoOTUBIICHUH.

BzanMoelicTBre NOCTOSSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXKHOCTH PA3/ICICHUS MTOJOCOB MarHuTa.

MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.

OneiT Dpcrena.

MarauTHoe 1oJjie Toka. DJICKTPOMArHHUT.

JleliCTBHE€ MAarHUTHOTO MOJIs HAa TPOBOJHUK C TOKOM.

DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

HccnenoBanue sBiACHUS 2JIEKTPOMArHUTHON UHAYKIIUH.

Onbitel Dapajes.

3aBUCUMOCTh HamNpaBJCHUS MHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

JlaGopaTopHbie paGoThI U ONBITHI.

OnpITel 1O  HAOMIOACHUIO DJCKTpU3AllMM TN HMHAYKIMCH | TIpH
COTNPUKOCHOBEHUH.

HUccnegoBanne [EUCTBUS DJIEKTPUUYECKOTO TIOJST HA MPOBOJHUKU U
JIUDJICKTPUKH.

COopka u nmpoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepeHue u perympoBaHue HaMPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CWJIBl TOKa, WAYILIETO Yepe3 PEe3UCTop,
OT COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHHS
MIPOBOJIHUKA OT €r0 JUIMHBI, TJIOIIaAu MTOMEPEYHOro CEUYCHHS 1 MaTepuaa.



[IpoBepka mpaBwiia CIOXEHUS HANPSKEHUA NpH  MOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia [Js CUJIbl TOKAa MPHU MNAPAJIEIBHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenre pabOThI AJIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOP.

OrnpeneneHrne MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYHIETO YEpE3 JIAMIIOUKY,
OT HANPSDKEHUS HA HEW.

Onpenenenune KIIJ[ HarpeBaTesns.

HccnegoBanre MarHUTHOTO B3aUMOICHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydyenne MarHuTHOTO TOJISI TIOCTOSTHHBIX MarHUTOB TPH MX OOBCIMHCHHUH
Y Pa3JICJICHNH.

HccnenoBanne nericTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUS KaTYyIIKU
C TOKOM ¥ MarHuTa OT CUJIbl TOKAa ¥ HAIIPaBJICHUS TOKA B KaTYIIIKE.

N3ydenne neiicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoncTpyupoBanue u n3ydenue padboThl 2JIEKTPOIBUTaTES.

N3mepenune KII/] anexkrpoaBUraTeIbHONM yCTaHOBKHU.

OnbeITEl 10  HKCCIENOBAHUIO SIBIICHUS AJIEKTPOMATHUTHOW HWHIYKIIMH:
UCCIIEIOBAaHUE N3MEHEHUM 3HAUCHUS U HAIIPABIICHHUS MHIYKIIMOHHOTO TOKA.

9 KNIACC

MexaHn4veckue siBJICHUS.

Mexannueckoe nBHKeHHE. MarepuanbHas Ttouka. (Cucrema ortcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOeE npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb Tena
IIPY HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMosimHelHOe aBuxkeHue. CBoOOgHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE nBIKEHME TIO OKpYKHOCTHU. [lepuoa u yactora oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

IlepBpii 3akoH Hbrorona. Bropou 3akoH Herorona. Tperuii 3akoH
Herorona. [IpuHuun cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUMs: CHJIa TPEHUSI CKOJIbKECHHS,
CUJIa TPEHUS TTOKOSI, APYTUE BUJIBI TPEHHUS.

Cwia TSKECTHM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
najgenus. JIBuxenue miaHeT Bokpyr Comnna (MC). IlepBas kocMuueckas
CKOpPOCTb. HeBecOoMOCTh U nieperpys3Ku.

PaBHOBecue maTepuaibHON TOYKH. AOCOMOTHO TBEPIOE Teyno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. U3menenne nmiynbca. Mmmyiibe cuiibl. 3aKOH COXpaHEHHUS
uMmiyibsca. PeaktuBnoe asuxenue (MC).



Mexannyeckass pabota ¥ MOHIHOCTh. PaboTa cum TsKecTH, YNpPYrocT,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHInanbHas YHeprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMin. [loTeHIIManbHas SHEpPrus cxKaToi npyxuHbl. Kunernueckas
DHEPrUsl. Teopema
0 KMHETHUYECKON YHEPTUH. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTUU.

Jlemoncmpayuu.

HaGnronenne MeXaHM4ecKOro JBMXKEHMsI Tela OTHOCHUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEeHHME TyT€l W TPACKTOPUN JABWKEHUS OJHOTO M TOrO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEMHOTO JIBHYKEHHS.

HccnenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabGmoienue ABIKEHUS Tella o0 OKPYKHOCTH.

HabntoieHne MexaHMYeCKUX SIBICHUMN, MPOUCXOJAUINX B CUCTEME OTCUéTa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBIKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOpPEHHUsS Tela OT MacChl Teja W JEHCTBYIOLIEH Ha HETO
CHJIBI.

Habutoienue paBeHcTBa CUII ITPU B3aUMOJICHCTBUU TEIL.

M3meHenue Beca Tena pyu yCKOPEHHOM JIBUYKEHUU.

Ilepemaua uMIrynbpca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus SJHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJIECHCTBUH.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

Habnronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHHne MEXaHUYECKOM SHEPTUU MTPU CBOOOAHOM IaJICHUU.

CoxpaHeHHe MEXaHUYECKOW HPHEPruy MpPU JABWXKEHUM Teja IMOJA ACHCTBHEM
MPY>KUHBI.

JlaGopaTopHbie paGoThI U ONBITHI.

KoncTpynpoBanue TpakTta mjis pa3roHa U JAIbHEHIIEr0 pPaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIN TEIEKKH.

OnpeneneHue CpeHEH CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBHKCHHS
niapuka
10 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHrue YCKOPEeHHsI Tejla NpH PABHOYCKOPEHHOM JABWKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUMOTE3bl: €CIAM TPU PABHOYCKOPEHHOM JBUXKEHUU 0e€3
HAayaJbHOM CKOPOCTHM IIyTH OTHOCSTCA KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIAE MPOMEXYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH  CUJIBI  TPEHUS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.



Onpenenenue korhULMEHTa TPEHUS CKOIBKCHHUSL.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBHXKCHHH Tella
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

Onpenenenue pabOThl CWJIBl  YNPYTOCTH TpU  MOABEME Tpy3a C
UCITI0JIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHHS SHEPTUH.

MexaHn4yecKkue KoJ1e0aHUs U BOJIHBI.

KonebGarenbnoe paBmxkeHne. OCHOBHBIE XapaKTEPUCTUKUA —KoJeOaHUM:
IIEpUOJ, YaCTOTA, AMIUIMTYAa. MareMaThndecKuid W NPYKUHHBIA MAasTHHKU.
[IpeBparenue sHepruu Npu KoiaeOaTeIbHOM JIBHKEHUH.

3atyxawmnme  kKojeOaHus.  BeiHyxkIeHHble — kosneOanus.  Pe3onaHnc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHMYECKMX BOJIH. [IpoposibHble U
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
Mexannyeckue BOJIHBI B TBEPAOM Telle, celicmuueckre BosiHbl (MC).

3Byk. ['pomMkocTh 3Byka u BbicOTa ToHa. OTpaxeHue 3Byka. MHOpa3Byk
U yIIbTPa3BYK.

Jlemoncmpayuu.

HaGnronenue konebaHuil Ten MOJ JEUCTBUEM CHIIBI TSXKECTH W CHJIBI
YIOPYTOCTH.

Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOnronenue BoIHYXACHHBIX KOJIEOaHUM U pe30HaHCa.

PacnipocTpaneHnne npo10abHbIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI PE30OHAHC.

JlabopaTopHbie pad0ThHI U ONBITHI.

Omnpenenenre 4acTOThI U MEpUOIa KOJICOaHUN MAaTEMAaTHYECKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEpUOa KOJIeOaHUN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH NEpUOAa KoJieOaHMM MOJBEUICHHOIO K HUTHU
rpy3a
OT JIJTMHBI HUTHU.

HccnenoBanue 3aBUCUMOCTH TIEpHOJa KoJieOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH MepHoOja KojeOaHUW Tpy3a, MOABEHIEHHOIO K
HUTH,

OT Macchl Tpy3a.

OnpITel,  JAEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Mepuoja  KoyieOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BOdHBL. ~ CBONCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DnexkTpoMarHuTHas npupoga csera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

CBOIICTBA ATIEKTPOMATHUTHBIX BOJIH.

BonHoBBIE CcBOIICTBa CBETA.

JlaGopaTopHbie padoThI M ONBITHI.

N3yyenne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IMOMOINBI0 MOOWIBHOIO
TenedoHa.

CgeToBbI€ SIBJICHHS.

JlyueBas  mMogmenr  cBera.  Mcrounmkm — cBera.  lIpsamonunHerHoe
pactipoctpanHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npesnomieHus cBeTa. [loaHOe BHyTpeHHeEe
OTpaxkeHHEe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox unydet B smH3e. Onrtuyeckas cucrema ¢oToarrmapara,
MHUKpPOCKOTIa
n teneckona (MC). I'ma3 kak onTuyeckas cuUCTEMa. bIM30pykKocTh U
JAITbHO30PKOCTb.

Paznoxenue Oenoro cmBera B croektp. Omnbitel Hbiorona. CroxeHue
CHEKTpalbHBIX IBETOB. JlMcnepcus cBeTa.

Jlemoncmpayuu.

[IpssMonrHEHOE pacIpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tonyyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBOI.

Xox mydeii B cOOUpAroIIeit JIMH3e.

XoJ1 Ty4el B pacCEerBArOIIECH JIMH3E.

[Tomydyenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Tpuniun aeicTBus Goroanmnapara, MUKpOCKOIIA U TEJIECKOIA.

Mopens rnasa.

Pa3noxxeHue 6e0ro cBeta B CIIEKTP.

[Tomy4yenue 6eoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX L[BETOB.

JlaGopaTopHbie padoThI M ONBITHI.

HccnegoBanue 3aBUCUMOCTH yria OTPaKEHHs CBETOBOTO Jiyya OT YyIJia
najeHusl.

N3yuenune xapakTepuCTUK N300paxKeHus peIMeTa B IIIOCKOM 3epKalie.

HccnegoBanue 3aBUCUMOCTH YIJIa MPEJOMIIEHHS CBETOBOrO Jiyda OT YIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

[Tomy4yenue n300pakeHN ¢ TOMOIIBI0 COOMPAOIICH JIMH3HI.

Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHYECKOW CHUIIBI COOMPAFOIICH
JIUH3BI.



OnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTD.

OnpIThl MO BOCHPUATHIO I[BETA MPEIMETOB MpPU WX HAOIIOACHUM Yepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbIe iBJICHUS.

OmnwiTel Pezepdopaa u mnanerapHas mozenb aroma. Mojenb aroma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, Oeta- U raMma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAxpa. Msorombsl.  PannoaxkTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsiI0BOIO M MAcCCOBOI'O YHCEIL.
DHeprus CBsi3M aTOMHBIX sjaep. CBs3p Macchl W AHEpruu. Peaknuu cuHTE3a U
nenenusd sinep. Ucrounuku sneprun Connina u 3831 (MC).

Anepnas sHepretuka. JIeMCTBUS pPANMOAKTUBHBIX HU3JIy4YEHUU HA IKUBbIC
opranusmsl (MC).

Jlemoncmpayuu.

CnexTpbl U3ITy4EeHUS U MOTJIOLIEHUS.

CnexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUZUPYIONTUX U3ITYyUCHUH.

Peructpanus usznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

JlabopaTopHbie padoTHI U ONBITHI.

HaOntoneHue CrjlomHbIX U JIMHEHYATHIX CIIEKTPOB U3ITyYEHUS.

UccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHUIILI 10 TOPMO3HOMY ITyTH
(o potorpadusim).

N3mepenue pagnoakTUBHOTO oHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOYJTh TIPEIHA3HAYEH JIJIsi CHCTEMATU3AINH
U 0000IIEHHS  TPEIMETHOTO  COACpKaHWUS M OMbITa  JESTEIbHOCTH,
MPUOOPETEHHOTO TPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (u3uke s 0O0y4aromuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeET.

[Ipu n3yyeHnu AJaHHOTO MOMYJSl PEAIU3YIOTCS U CUCTEMATH3UPYIOTCSI BUIbI
JIeATEIIBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JIOCTHIXKEHHE MPEIMETHBIX
W METalpeAMETHBIX IJIAHUPYEMBIX pe3yJbTaToB oOyueHus, GopMupyercs
€CTEeCTBEHHO-Hay4YHasl TPAaMOTHOCTb: OCBOCHHME HAYYHBIX METOJIOB HCCIICIOBAHUS
SABJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHITH (PU3UUYECKUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.



MJIAHUPYEMBIE PE3VJIBTATHI OCBOEHUS MPOTPAMMABI IO
®U3UKE HA YPOBHE OCHOBHOI'O OBLIETO OBPA3OBAHUS
(FA30BBIil YPOBEHD)

OcBoenne yueOHOro mpeamera «@Pu3MKa» Ha YpOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsI JOJKHO OOECHEYUTh AOCTHXKCHHE CIEAYIOMUX O0y4YarouMMHCS
JMYHOCTHBIX, METAMPEIMETHBIX U TPEAMETHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynprare wu3yueHus (PU3NKK HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOyuwaroimierocs OyayT copMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pPE3yNIbTATHl B YaCTH:

1) MaTpuOTHYECKOTO BOCITUTAHHUS:

IPOSIBJIICHUE UHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) TPaKIaHCKOTO M JYXOBHO-HPABCTBEHHOTO BOCITUTAHMSL:

TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYXJIECHUU 00I11€CTBEHHO-3HAUMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuky;

OCO3HaHWE BAXKHOCTH MOPATHHO-3TUYECKUX TPHUHIMIIOB B JEATECIHLHOCTH
Y4EHOTO;

3) ACTETUYECKOIO BOCITUTAHUS:

BOCITPUSTHE ICTETHUUECKUX KadyeCcTB (PM3MYECKON HayKH: €€ TapMOHUYIHOTO

MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHWYHOCTH;
4) IEHHOCTH HAYYHOTO ITO3HAHUS:

OCO3HaHWE IEHHOCTH (PM3MYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHWS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWM, BAXKHEHILIEHW COCTAaBIIAIOLICH
KYJbTYPHI,

pa3BUTHE HAYYHOMW IF0O03HATENLHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSATEeTbHOCTH;

5) bopmupoBaHus ~ KyJbTYphl ~ 30POBbSI ~HU  3MOIMOHAIBHOTO
0J1Iaronoay4us:

OCO3HAHME IIEHHOCTH Oe30macHoro obpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHUS Ha

TpaHCIOpTeE,
Ha JIOporax, ¢ DJIGKTPUYECKMM W TEIUIOBBIM O0OOpyJOBaHUEM B JIOMAIIHUX
YCIIOBHUSIX;

c(hOpMHUPOBAHHOCTh HaBblka pedJeKCHuu, MPU3HAHHUE CBOEro IpaBa Ha
OLIUOKY

H TAKOI'O K€ IIpaBa y Apyroro 4€jI0BCKa,



6) TpyIOBOTO BOCITUTAHUS:

aKTUBHOE y4YacTH€ B PEIICHUHM MPAKTHUYECKUX 3a/ady (B paMKaxX CEMbH,
IIKOJIBI, TOpOJa, Kpasi) TEXHOJOTMYECKOW | COIMAJIbHOW HAalpaBJICHHOCTH,
TPEOYIOITUX
B TOM 4Hclie U GU3NUYECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCrid, CBSI3aHHBIX ¢ (PU3UKOM;

7) 9KOJOTHYECKOTO BOCIIUTAHMS:

OpUEHTAIMsI HAa MPUMEHEHHE (U3WYECKUX 3HAHWUW ISl pellleHus 3aJad B
o0nacTh OKpyKarlolled cpeapl, IUIAaHUPOBAaHHUS TMOCTYIKOB M OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JUIsl OKPY KAIOLIEH CPEIbl;

OCO3HaHUE TJI00ATBPHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed ux
pElLIeHHS;

8) amanTanmuy K W3MEHSIOIIUMCS YCIOBUSM COIHATBHON M TPUPOITHOM
Cpenbl:

HOTPeOHOCTh BO B3aMMOJAECHCTBUM TPU BBIIIOJHEHUU HCCIEIOBAaHUM U
IPOEKTOB (PU3UYECKOMN HAIIPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

NOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTHYECKYIO
NESATEIbHOCTD;

HOoTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHMW, B TOM  YHUCIE
(bopMyIupoBaTh UIEH, MOHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHHUE JePUIMTOB COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH B
00JacTH (PU3HKWY;

IJJAHUPOBAHME CBOETO pAa3BUTUS B MPUOOPETEHUH HOBBIX (PU3HMUECKUX
3HAHUI;

CTPEMJICHHE aHAJU3UPOBATh U BBISBJIATH B3AMMOCBSI3U MPUPOJBI, 00IIECTBA
Y DKOHOMMKH, B TOM YHKCJIE C UCIOJIb30BAHUEM (PU3NYECKUX 3HAHMIA;

OLICHKAa CBOMX JECHCTBUU C YYETOM BIUSHHA HAa OKPYXAIOLIYK Cpexdy,
BO3MO>KHBIX [VI0OAJBHBIX TOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesyabrare wu3ydeHus (QU3MKM Ha YpPOBHE OCHOBHOIO OOILIEro
oOpa3zoBanus y oOyuaromerocss OyayT chOpMUPOBaHBI MeETanpeaIMETHBIC
pe3yJbTaThl, BKJIIOYAIOLIUE TO3HABATEIbHbBIE YHUBEPCAJIbHBIE YUeOHbIE NEHCTBHS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
yHHUBEpCaJbHbIe yUeOHbIE TIEHCTBUS.

OBnazieHNEe YHUBEPCATHLHBIMU YU€OHBIMH TTO3HABATEIHHBIMHE JICHCTBHUSIMHU:

1) 6a30BBIC JIOTHYECKHUE TCUCTBUS:

BBISIBISITh M XapakTEpU30BaTh CYIIECTBEHHbIE TIPU3HAKH OOBEKTOB
(s1BIEHUI);

yCTaHaBIUBATh CYIICCTBCHHBIH TMpHU3HAK KiIacCU(UKAIMKA, OCHOBAHUS
JUTs1 000OILEHUS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B paccMaTpUBaeMbIX (hakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;



BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3U TPU H3yYCHUH (HU3HUECCKUX
SBJICHMM M TIPOIIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUMIOTE3bl O  B3aMMOCBSI3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOSTENIbHO BbIOMpATh Ccrioco0 pernieHus: yueOHo# ¢u3nueckoi 3aaauu
(cpaBHEHHE HECKOJILKMX BAapHAHTOB PEILCHHs, BHIOOP HaMOOsee MOAXOIAIICTO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

2) 6a30BbIC HCCIIEIOBATEILCKUE ICUCTBHUS:

HCITOJIH30BaTh BOMIPOCHI KaK MCCIICOBATEIHCKANM HHCTPYMEHT ITO3HAHMS;

MIPOBOJIUTH IO CAMOCTOSITEIFHO COCTABICHHOMY IIJIAHY OTBIT, HECTOMXKHBIH
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PH3NICCKOTO SBIICHUS;

OIICHWBAaTh HAa TPUMEHHUMOCTh M  JOCTOBEPHOCTh  HWH(OpMaIuio,
MIOJIYYCHHYIO B XOJI€ CCIICIOBAHUS MU KCIICPUMEHTA;

CaMOCTOSATENbHO (HOPMYTUPOBATh 00OOIEHUS W BBIBOJBI MO pe3yJbTaTaMm
MPOBEIEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

POTHO3UPOBATh  BO3MOXKHOE  JajibHEilee  pa3BuUTHE  (U3HUUECKUX
MPOIIECCOB, a TaKXKe BBIABUTATH MPEIINOJIONKEHUS 00 UX Pa3BUTUHM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

3) pabora ¢ unpopmarieii:

OPUMEHSTh Pa3IUYHbIe METOJbl, HHCTPYMEHTBI M 3aIllpoChl MPHU MOUCKE U
oTOOpe MH(POPMALIUU WU JAHHBIX C YUYETOM IPEIJIOKEHHON yueOHOM (U3HUecKoi
3a/a4H;

aHAJM3UPOBaTh, CUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH WHEOOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOSATEIIbHO  BBIOMpATh  ONTHUMANBbHYIO  (QOpMy  TIPEACTABICHHS
uHQOpPMAIIMU W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

OBnaneHue YHUBEPCATbHBIMU y4eOHBIMU KOMMYHUKATUBHBIMH
JEVCTBUSIMU:

1) oGmenue:

B XoJle OOCyXJeHHs Y4yeOHOro maTepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT W TPOEKTOB 3a/ilaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAa€MOM TeMbl U
BBICKA3bIBaTh WJICW, HAIlCJICHHbIE Ha pEIICHHE 3aJa4d U  MOJJepKaHUE
O1aroxenaTeIbHOCTH OOIICHUS;

COTIOCTAaBIIATH CBOM CYXKJICHUS C CY)KICHUSIMH JAPYTHMX YYACTHUKOB JHAIIOTA,
oOHapYyKHUBaTh Pa3IMUNEC U CXOJICTBO TIO3UITUH;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M TUChMEHHBIX TEKCTaX;

nyOJUYHO TMPEACTABIATh PE3YJIBTAThl BBITIOJIHGHHOTO (PH3WYECKOTO ONBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA).

2) COBMECTHAsI IESITENBHOCTD (COTPYIHUYECTBO):

MMOHUMATh W UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYATHHOM
paboThI PU PENICHUH KOHKPETHOU (PU3NYECKOl TIPOOIEeMBI;



NPUHUMATH 1LI€TM COBMECTHOHM JAESITEeNbHOCTH, OPraHM30BBIBATH IEHCTBUS
no €€ MOCTWKEHUIO: paclpeliessTh pojiu, 00CYXIaTh MPOLECCHl U PE3YJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJEH;

BBINOJIHATh CBOIO YacTh padOThI, JOCTUTAsl KAYECTBEHHOI'O pe3yibTara Io
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOMU JIEHUCTBUS C JPYTMMH 4YJICHAMU
KOMaH/1bl;

OLICHMBATh Kaye€CTBO CBOEro BKJaja B OOLIMII HPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(HOPMYTHMPOBAHHBIM yUYACTHUKAMU B3aUMOCHCTBHSL.

OBnasieHne YHUBEPCAIBHBIMHI YY€OHBIMH PETYISATUBHBIMU JICHCTBUSIMHU:

1) camoopranuzanus:

BBISIBJISITH MPOOJEMBbl B KM3HEHHBIX M YYEOHBIX CHUTYallUsAX, TPEOYIOMIMX
JUIS pelieHns (GU3nIecKux 3HaHU;

OPUEHTHPOBAThCS B  PA3NUYHBIX  MOJAXOAAX  MNPHUHATHS  pPELICHU
(MHIUBUYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATHE PELICHUN TPYIION);

CaMOCTOSITENIbHO COCTaBJISATh QJITOPUTM pelIeHUs (PU3MUECKOH 3a1ayul UiH
IUIAaHa UCCIIEJOBaHUs C YYETOM HMEIOIIUXCS pPEeCcypcoB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MPEAJIaraéMble BApUaHThl PEILICHUH;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

2) CaMOKOHTPOJIb:

JaBaTh aJICKBaTHYIO OLICHKY CUTYalllu U MpeiaraTh IjaH €€ N3MEHEHUS;

OOBACHATh  NPUYMHBI  JIOCTMOKEHHS  (HEJOCTHIKEHHS)  pe3yJbTaTOB
NEesATEIbHOCTH, aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBHI B JCSATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(U3MYECKOro HCCIEAOBaHUS WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa €U U YCIOBUSIM.

3) SMOLMOHAJIbHBIM WHTEIJIEKT:

CTaBUTh ce0s HA MECTO APYroro 4ejoBeKa B XOJAE CIOpa WM JUCKYCCHH
Ha HAY4YHYIO TEMY, TOHUMATh MOTHBbBI, HAMEPEHUS U JIOTUKY JAPYTOro.

4) npuHsATHE Ce0s U IPYTUX:

npu3HaBaThb CBOE NPaBO Ha OMMOKY NpU pPELIEHUH (PU3NYECKUX 3a]ad
WIN B YTBEPKACHUIX Ha HAYYHBIE TEMbI M TAKOE K€ MPaBo IPyroro.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOCHUS MPOTpPaMMbl MO (U3UKE K KOHILY
oOyueHus B 7 Kjacce:

WCIIOJIH30BATh MOHATUS: (GU3UIECKUE I XUMHUYECKUE SIBICHHS, HAOMIOICHHE,
DKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHUIBI (U3UYECKUX BEIWYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BemlecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKTopuUsi, paBHOJACUCTBYIOMmAs cuj, Aedopmaius (yrnpyras, IlacTUdeckas),
HEBECOMOCTbh, COOOILAIOIINECS COCYIbI;



pasnuuath sBieHus (AuQQys3us, TEIIOBOE ABMKEHHWE YaCTHIl BEIIECTBA,
PAaBHOMEPHOE JBMKCHUE, HEPABHOMEPHOE ABWKCHUE, NHEPLUS, B3aUMOJCHCTBUE
T€J, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOM OCBK0 BpPAILCHHsA, Iepenada
JaBJE€HUs TBEPABIMHU TEJIaMH, XHUJIKOCTAMU M ra3aMu, aTMOC(QEpHOE JaBJICHUE,
IUIABaHUE TeJN, MPEBPALICHUs MEXaHMYECKOW OHHEPruHM) IO ONHMCAHHUIO HX
XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh  NPOSBICHHE  HM3YYECHHbIX  (U3MYECKUX  SIBICHUUA B
OKpY’KaloIllleM MHpe, B TOM 4Yucie (pu3nueckue SBICHHUS B MPUPOJIE: MPUMEPHI
JBW)KEHUS C PA3IMYHBIMA CKOPOCTSIMM B XKMBOW M HEXUBOW IPUPOJIE, NEUCTBUE
CHJIbI TPEHUS B MPUPOJIEC U TEXHHUKE, BIUSHUE aTMOCPEPHOTO JaBICHUS Ha KUBOU
OpraHu3M, IUJIaBaHWE pPbIO, pblYard B TeEJI€ YEJIOBEKa, INPH 3TOM IEPEBOAMTH
NPAaKTHUECKYI0 3a7adyy B y4eOHYIO, BBIJCNIATH CYIIECTBEHHBbIE CBOWMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHUIM;

ONUCHIBAaTh M3YyYEHHBbIE CBOWCTBA T€A M (PU3NYECKUE SIBJICHUS, HCIOIb3Ys
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJAa YIPYTOCTH, CHJIa TSDKECTH, BEC Te€ja, CHJIa
TpeHUsl, JaBieHHe (TBEPAOrO Tena, >KUAKOCTH, ra3a), BBITAIKUBAIOLIAS CHUIIA,
MexaHuyeckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(UIHMEeHT
MOJIE3HOTO JIEUCTBUSA MEXaHU3MOB, KUHETUYECKasl U IOTEHIMAIbHAsL SHEPTUs ), IPU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICH HCHIOJIb3YEMBIX BEJIUYMH,
uX OOO3HAUEHUS M €IUHULBI (U3UYECKUX BEIMYUH, HAXOJIUTh (POPMYIIbI,
CBSA3BIBAIOLIUE JTAHHYIO (DU3UUECKYIO BEIMYHUHY C IPYTMMU BEITUYHMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBAa T, (U3NYECKHE SBJICHUS U IPOLIECCHI,
UCIIONIb3Ysl MPAaBWJIA CIOXKEHUsSI CUI (BIOJIb OJHOM MIpsiMOii), 3aKkoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBeCcHs pblyara (010kKa), «30J0TOE
[IPaBUJIO» MEXAHWKHM, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEPruH, IMpPU 3TOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTeMaTUYeCKOe
BBIPAKEHHUE;

OOBSICHATh  (PU3MYECKUE  SIBICHHUS, TpPOIEcCChl M  CBOMCTBAa  Tell,
B TOM 4YMCJIE U B KOHTEKCTE CUTYalMil MPaKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa:
BBISBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M, CTPOUTh OOBsICHEHHE u3 1-2
JIOTUYECKUX I1aroB ¢ ONOpoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PM3MUECKUX SBIICHUM,
(bU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3aa4u B 1—2 NeiCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIBI,
CBs3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJOBHUS 3aJaud
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (POPMYIIBI U
MPOBOJUTH PACUETHI, HAXOIUTh CIPABOYHBIE JAHHBIEC, HEOOXOAUMBIE JJIsl PELICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3NYECKON BETNUHHBI;

pacrno3HaBaThb NOpPOOJIEMbI, KOTOpPbIE MOXHO pEIINTh NpU OMOIIU
(Gu3NYeCcKuX METOAO0B, B OIMCAaHUM HCCIEIOBAHUS BBIJCIATH IPOBEPSIEMOE



nmpeanojoxkenne (TUMOTE3y), pa3iuyaTh W HWHTEPIPETUPOBATH IMOTYyYEHHBIN
pe3ynbTaT, HAXOJAUTh OITMOKHU B XO/JI€ OIbITA, JIeJIaTh BHIBOBI IO €r0 pe3yJbTaTaM;

IIPOBOJUTH ONBITHI [0 HAOMIOACHUIO (PUBNYECKUX SABJICHUM WA PU3NUECKUX
CBOMCTB Ten: (QopMyIHpOBaTh MPOBEpSiEMble MPEANOJIOXKEHUS, COOUpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OO0OpYyIOBaHUSI, 3alMCHIBATH XOJ| OIbITa U
(bopMyIMpOBaTH BHIBOIBI,

BBITIOJIHATD MPSMbIC U3MEPEHUS PACCTOSHUSI, BPEMEHH, MacChl Tella, 00bEMa,
CHJIBI M TEeMIIepaTyphl C HCIOJIb30BAHHEM aHAJOTOBBIX M IH(PPOBBIX MPHOOPOB,
3alMChIBaTh NMOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH
U3MEPEHUN;

MPOBOAMUTH HCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (DPM3MUYECKON BETUUYHHBI OT
JPYTroi C UCTONB30BAaHUEM MPSMBIX U3MEPEHHUM (3aBUCHMOCTH IMYTH PaBHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHHU ABUKCHUS TeJa, CUIIbI TPEHHS CKOJBXKEHHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAU COMPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS MPYKUHBI,
BBITAIKMBAIONICH CUIIBI OT 00BEMA MOTPYXKEHHOM YacTU Teida U OT IUIOTHOCTU
KHUAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUH IJIaBaHUA TeJl, YCIOBUM paBHOBECHS pbhluara U OJIOKOB,
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBAaHHUSA, COOMpPATh YCTAaHOBKY U
BBITIOJIHATh ~ M3MEPEHUs, CleAysd MpeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3yIbTaThl MOJTy4YEHHOM 3aBHCUMOCTH buznIecKux BEITUIMH
B BHUJC MPEAJOKEHHBIX TaONHIl W TpaduKOB, JAEIaTh BHIBOJBI MO PE3ylbTaTaM
UCCIICIOBAHMS,

MPOBOANTH KOCBEHHBIE W3MEpPEHUs (PU3NYECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOTO Teja, CHJIa TPEHHUS CKOJBKECHUS, TaBJICHHE
BO3/lyXa, BBITATKMBAIONIAs CHUJIA, JCUCTBYIOIIAs Ha TMOTPYXKEHHOE B >KHIKOCTH
Ten0, KOA(PPUIIMEHT TOJE3HOro JEWCTBHUSI TMPOCTHIX MEXaHU3MOB), CIEIys
NPEMJIOKEHHOW  MHCTPYKIIMU: TPU  BBINIOJHEHUM  U3MEPEHHM  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UCKOMOM BEJIMYUHBI;

coOMI0/IaTh MpaBHia TEXHUKU O€30MacHOCTH TPpHU paboTe ¢ J1abopaTOpHBIM
o00opy10BaHUEM;

yKa3blBaTh MPHUHIUIBI JCUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMNCTB:
BEChl, TEPMOMETp, JUHAMOMETp, COOOIIAOIIUECs COCYIbl, OapoMeTrp, pblyar,
MTOIBM)KHBINA 1 HETIOIBYDKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCT;

XapaKTepU30BaTh TMPHUHIMIBI  JCHCTBUS  HM3YYCHHBIX TMPUOOPOB M
TEXHUUYECKUX YCTPOUCTB C OMOPOH Ha WX OMUCAHHs (B TOM YHWCIIE: MOAMINITHUKY,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUNA TIPECC, MaHOMETp, BBICOTOMED,
MOPIITHEBOW HACOC, apeoMeTp), WCIOIb3ys 3HAHUS O CBOMCTBaX (PU3MUECKHX
SIBIICHUH ¥ HEOOX0IMMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJINUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIUIO O IPUMEPaXx ) MPaAaKTUIECKOTO
WCITIOJI30BaHUSI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HH I OOECrICYCHUS
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUYECKHUMH YCTPOUCTBAMH,



COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DSKOJOTHYECKOTO TOBEJICHHUS B
OKpY’KaroUIEN Cpeae;

OCYUIIECTBJIATH OTOOp HMCTOYHHUKOB HH(opManuu B ceTu HWHTepHeT B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN
U MyTEM CpPaBHEHMS PA3JIMYHBIX MCTOYHUKOB BBIACIATH MH(GOPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MITM MOXKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TPH BBIMOJHEHUU YUYEOHBIX 3a/laHUi HAyYHO-TOMYJSPHYIO
auTepaTypy (pU3MUecKoro coaepikaHus, CIPaBOYHBIE MaTEpUabl, PECYPChl CETH
WuTepHer, BnaneTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHME MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3HUECKOTO COJAEp>KaHUs, B TOM YHUCIE
nyOJIMYHO JAeNaTh KpaTKUe COOOIMIEHHS O pe3yJbTaTax MPOEKTOB WM Y4eOHBIX
UCCJIENOBAHUM, IIPU 3TOM TIPAMOTHO HCIIOIb30BaTh W3YYEHHBIM ITOHATUWHBIN
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTAUEH;

IOpU BBIIIOJIHEHUU Y4YEOHBIX IPOEKTOB U HCCIEIOBAaHUI pacrpenenarb
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJauaMu, CIECIUTh 3a
BBIMIOJIHEHUEM IUIaHa JEHCTBUI, a/JeKBaTHO OIICHUBATh COOCTBEHHBIH BKJaJa B
NEATEIbHOCTh TPYIIBL, BBICTPAMBATh KOMMYHUKATHBHOE B3aWMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO (HU3MKE K KOHILY
oOyuenus B 8 kiacce:

WCIIOJIB30BaTh MOHATHUSA: MAacca M pa3sMepbl MOJIEKYJI, TEIUIOBOE JIBHUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHUS BEHIECTBA, KPUCTAUIMYECKUE U
amop(HbIE Tena, HACBHIIIEHHBIA W HEHACBILIEHHBIM Map, BJIAXKHOCTH BO3/AYXa,
TEMIIEPATypa, BHYTPEHHSS DHEPIUs, TEIJIOBOM JBHUraTellb, JJIEMEHTapHBIN
DIIEKTPUYECKUN 3apsif, JJIEKTPUYECKOE II0JIE, IPOBOJHUKUA M JIUDJIEKTPUKH,
MTOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

pa3nuuaTh SBJICHHS (TEIUIOBOE pacIIMpeHHe U cXKaThe, Terionepesaua,
TEIJIOBOE PAaBHOBECHE, CMauyMBaHUE, KalWULIPHBIE SIBJICHMS, WCIApEHHUE,
KOHJCHCAllUs, IUIaBJICHHME, KpUCTaiM3auus  (OTBEpHAEBaHUE),  KUIICHUE,
Teruionepeaaya (TErIONPOBOIHOCTb, KOHBEKIMS, U3IyYE€HUE), IEKTPU3ALUs Tell,
B3aMMO/JICHCTBHUE 3apsA0B, NEUCTBUS HIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHMUE,
B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOI'O ITOJISI HA MMPOBOAHUK C TOKOM,
AIEKTPOMArHUTHAs MHAYKIMS) IO ONUCAHUIO WX XapaKTEepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh  NPOSBICHHE  HM3YYCHHbIX  (U3MYECKUX  SIBICHHA B
OKpYXalollleM MHUpe, B TOM 4Yucle (QU3NYECKHE SBICHUS B MPUPOIE:
MTOBEPXHOCTHOE HATSHDKEHUE M KANWUIIPHBIE SIBIICHHUS B NPUPOJE, KPUCTAIIbI B
npupone, wuznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3Hbl,
oOpa3oBaHHE POCHI, TyMaHa, UHEsl, CHETa, dJIEKTPUUECKHE SIBICHHUS B aTMocdepe,
AJIEKTPUYECTBO >KUBBIX OPraHM3MOB, MAarHUTHOE MoJie 3eMJIH, JIpeid MOoII0COoB,
pOJIb MarHUTHOTO IMOJISI JUISl JKU3HU Ha 3emile, NMOJISIPHOE CHSIHUE, MPU 3TOM



NEPEeBOAUTh MPAKTUUYECKYI0 3aJady B Y4eOHYIO, BBIACNATH CYUICCTBEHHbBIC
CBOMCTBa (Mpu3HaKH) GU3UICCKUX SIBICHUMH;

OMKCHIBATh M3YYECHHBIE CBOWCTBA T U (PU3HUECKHUE SIBJICHUS, UCIIONb3YS
dbu3nueckue BEIUYUHBI (TEeMIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIUIOThI, YyAENbHAs TEIJIOEMKOCTh BEIIECTBA, YJENIbHAs TEIUIOTA IJIABJIICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHus, ylelbHas TEIUIOTa CropaHus TOIUIMBA,
KOO (PUIIMEHT TMOJIe3HOT0 JEWCTBHSI TEIJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIAXKHOCTb BO31yXd, DJJIEKTPUYECKUM 3apsll, CHJIAa TOKA, DIJIEKTPUYECKOE
HaIpsHDKEHUE, CONPOTUBIIEHUE MPOBOJHHKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,
paboTa M MOIIHOCTHh 3JEKTPUYECKOTO TOKA), NPH ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKH CMBICI MCHOJIB3YEMbIX BEIWYUH, OOO3HAYCHHS U
eIUHULBI (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIBI, CBS3BIBAIOIIUE JTaHHYIO
bu3NYeCKy0 BEIMYMHY C APYTUMHU BEIHMYMHAMH, CTPOUTH TpaduKd HU3YUCHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKkTepu30BaTh CBOWCTBAa TeJl, (U3NYECKUE SBJICHHUA U MPOLECCHI,
UCITIOJIb3YsI OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOCHUS
BEIECTBa, MPUHLUI CYNEPHO3ULMHN TOJeH (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHus 3apsaa, 3akoH Oma JUIs yyacTka Lemnu, 3akoH Jxoyisa—JIeHna, 3akoH
COXPAaHEHUSl HHEPTUM, MPU ATOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMMCBIBATH €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATh (PU3MYECKHE MPOLECChl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCT€ CHUTYyallUid MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOTMYECKHX IIaroB
C onopodl Ha 1-2 W3y4YEHHBIX CBOICTBAa (PU3NYECKHX SBJICHUH, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THble 3aa4u B 2—3 NEHCTBUSA, UCIIONb3Ys 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJayu
3alMCBIBATh KPATKOE YCJIOBHUE, BBIABIIATH HENOCTATOK JAHHBIX JUJIS PELICHUS
3a/layu, BHIOMpaTh 3aKOHBI W (GOPMYJbI, HEOOXOAMMBbIE HJisi €€ pernieHus,
IPOBOANUTH PACUETHl U CPABHUBATH MOJyUYEHHOE 3HaYCHUE (DU3NMUECKON BEIMUMHBI
C U3BECTHBIMU JaHHBIMH;

pacrno3HaBaThb NpPOOJIEMbI, KOTOpPbIE€ MOXHO pEHIUTh NpU [TOMOIIU
¢u3nyecKux  METOAOB, HCIOJIb3YsS  ONHCAaHME  HCCIENOBAaHUS,  BbIIEIAThH
IIPOBEPSAEMOE TPEANOI0KEHNE, OLIEHUBATh MPABHIBHOCTh TMOPSAIKA MPOBEACHUS
UCCJIEI0BAHMS, 1€TIaTh BBIBOJIbI;

IPOBOJUTH ONBITHI 110 HAOMIOACHUIO (PU3NYECKUX SABJICHUM WIIH (PU3HMUECKUX
CBOMCTB TeN (KanmWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa, TemImeparypbl, CKOPOCTH IIpollecca OCTHIBAHMS W HAarpeBaHus NpH
U3Jy4eHUH OT ILIBeTa H3JIydarouledl (MOrJomaronieil) moBEpXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUAKOCTH M IUIOIAAU €€ IOBEPXHOCTH,
AIEKTPU3aLUs TEJT U B3aUMOJECHCTBHUE IEKTPHUUECKUX 3apsSI0B, B3aUMOAECICTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJM3alMsl MArHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JEUCTBHSI MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA AJIEKTPOJBUraTENs MOCTOSHHOTO TOKA): (POPMYIHpOBaTH MPOBEPSEMBIE
IPEIIOJIOKEHUs, CcOoOUpaTh YCTAHOBKY U3 MPEMJIOKEHHOro 000pya0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBINOJIHATH NPSAMbIE U3MEPEHUS TEMIEPATYphl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/lyXa, CUJIbl TOKA, HANPSDKEHUsI C MCIOJB30BAaHUEM aHAJIOTOBBIX NPUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIUYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUI C YUETOM
3aJJaHHOW a0COIIOTHON MOTPELIHOCTH;

MPOBOANTH MCCIIEOBAaHUE 3aBUCHUMOCTH OHOW (DPM3MYECKON BETUUYHHBI OT
JIPYrol C HMCHOJB30BAHUEM NPSIMBIX HU3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IPOBOJHUKA OT €ro JUIMHBL, IUIOIAAM TMOMEPEYHOr0 CEYEHHS] M YIEIbHOTO
CONPOTHUBJIEHUS BEIIECTBA MPOBOJHMKA, CHUJIbI TOKA, MIAYIIErO Yepe3 MPOBOJIHUK,
OT HampsDKEHUs] Ha TNPOBOJHUKE, MCCIEIOBAaHUE MOCIEAOBATENBHOIO U
NapaJyieIbHOTO  COEJUHEHUH MPOBOJHUKOB): IJJAHUPOBATh HCCIIEOBAHUE,
coOMpaTh YCTAaHOBKY M BBIINOJHATh U3MEPEHHUs, CIEIysl NMPEAJIOKEHHOMY IUIaHy,
(bukcupoBaTh pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTU B BUJE TaOJIUI] U TpaduKOB,
JieNaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIECJOBAHUS;

OPOBOJUTh KOCBEHHbIE H3MEpPEHUs (PU3NUYECKUX BEIUYUH (yJeibHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJIEHHE NPOBOAHMKA, paboTa MW MOIIHOCTH
3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJHEAysd NPEMIOKEHHOW HWHCTPYKLMH, W BBIYUCIATH 3HAYCHHE
BEJINYUHBL;

coOJI0/1aTh MpaBHia TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHLMIBI  JEUCTBUS  HM3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA WX ONUcaHus (B TOM YHCIE: CHUCTEMaA
OTOIUIEHUS JIOMOB, THIPOMETp, MapoBas TypOWHA, aMIEepMETp, BOJIBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE MPEIOXPAHUTENH,
JIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOIO TOKA), HCIIONb3ys 3HAHUS O
CBOMCTBaxX (PM3MUECKUX ABJIICHUN U HEOOX0AUMbIe (PU3NIECKNE 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIBHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC,  IICUXPOMETpP, TUIPOMETP, JIBUrareilb BHYTPEHHETO  CrOpaHus,
ANEKTPOCKOI,  PEOCTaT), COCTABJIATh CXEMbl JJIEKTPUYECKHX Iene ¢
MOCJIEIOBATENbHBIM W NapaJJICNbHBIM COEIMHEHHEM 3JEMEHTOB, pasiinyas
yCIJIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX LIETEH;

OPUBOJUTH MPUMEPHI (HAXOIUTh UH(POPMALIKIO O TPUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU ISl oOecreyeHus
0e30MacHOCTH MPU OOpalllEHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN CpeJie;

OCYIIECTBIISATh MOUCK HHPOPMAIMHN (PUINYECKOTO COACpPNKAHUS B CETH
HHTEepHET, Ha OCHOBE MMEIOIIMXCSA 3HAHUM U MyTEM CPAaBHEHHUS JONOJHUTEIBHBIX



UCTOYHUKOB BBIJIEIATh MH(OPMALINMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WU
MOJKET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBHIIOJHEHUM YYE€OHBIX 3aJaHUl HAy4YHO-TIOMYJIPHYIO
aUTepaTypy (pU3MUECKOro COAEp KaHMs, CIPABOYHbIE MaTEpUaibl, PECYpChl CETU
WnTepHer, BnaxeTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
UH(pOpPMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbBIE NHCBMEHHBIE M KpPAaTKHE YCTHBIE COOOILEHUS,
000011asi “HPOPMAINIO U3 HECKOJBKHUX HMCTOYHUKOB (DU3HUECKOTO COJEp>KaHUs,
B TOM 4HClIe MyOJUYHO TMPEACTABIATh PE3yJbTaThl MPOCKTHOW WU
UCCIIEIOBATENLCKOM 1eATEIbHOCTH, IPU 3TOM T'PAMOTHO HUCIIOJIb30BaTh N3YYCHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIUICHUE
MPE3CHTAIUEN;

OpU BBHIMOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBaHUN (PU3MUECKHX
IPOLECCOB  pacHpeneNsaTh O00s3aHHOCTM B TIpyHle B COOTBETCTBUU C
IOCTAaBJICHHBIMU 3a/ladyaMH, CIEAUTh 3a BBINOJIHEHUEM IUIaHa JEUCTBUH U
KOPPEKTHUPOBATh €ro, aJIeKBaTHO OILICHMBATh COOCTBEHHBIN BKJIaJ B JIEATEIbHOCTh
IpyMNIibl, BEICTpauBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, IPOSBIISS TOTOBHOCTD
paspemarb KOHQIUKTHI.

[IpenMeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl MO (U3HKE K KOHILY
oOyueHus B 9 kjacce:

UCIIONIb30BAaTh  TIOHATHS: CHUCTeMa OTcuéra, MaTephajbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBIDKEHUS, Aepopmarius (yopyras,
IUTACTUYECKas), TPEHHE, ILEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U
NEePerpy3KH, HEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
Tejaa, pPaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(Pa3ByK U
yIIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJH, CBET,
OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPhl MCITYCKaHUS M TOIJIOIICHHUS, albda-,
OeTa- ¥ raMMa-U3JIy4eHUs], U30TOIIbI, S/IEPHAsI SHEPTreTUKA;

pa3nuuaTrh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE MaJeHHE
TEJ, pABHOMEPHOE JBUKEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, p€aKTUBHOE
JBUKEHHE, KoJieOaTeIbHOE IBI)KEHUE (3aTyXaroIIMe U BEIHYXACHHbBIE KOJIeOaH sl),
pE30HAHC, BOJHOBOE  JBW)KEHHME, OTPaXX€HUE  3BYyKa, MPSAMOJIMHEHHOE
pacmpocTpaHeHHe, OTpaKEHHWE U TPEIOMIIEHHE CBeTa, IOJHOE BHYTPEHHEE
OTpaKeHUE CBETA, Pa3NI0KEHNE OEJIOT0 CBETAa B CIIEKTP U CIOKEHUE CIEKTPATbHBIX
I[BETOB, JWCIEPCUs CBETa, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HUKHOBEHHE
JMHEWYaTOTO CTIEeKTpa M3JIyYEHHUs) MO OMHUCAHUI0 MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (pU3MUecKoe SBICHHE,

pacmo3HaBaTh  MPOSIBICHHE  W3YYCHHBIX  (PU3WYECKUX  SIBICHUUA B
OKpy’KarolieM Mupe (B TOM yHciie (pu3nuecKkue SBJICHHs B MPUPOJAE: MPUIUBBI U
OTJIMBBI, JBMKEHHE MIaHeT COJIHEYHOW CHCTEMBl, PEaKTUBHOE JABU)KEHUE JKUBBIX
OpPraHH3MOB, BOCIIPUSITUE 3BYKOB JKMUBOTHBIMH, 3E€MJIETPACEHHUE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE SABJICHUS B IPUPOJE, OMOIOrHUECKOe



NEHCTBUE BUIAMMOTO, YIbTPapUOIETOBOTO M PEHTTEHOBCKOTO H3IY4YCHHH,
€CTECTBEHHBIN PaJMOAKTUBHBIA (OH, KOCMUYECKHUE JIy4H, PaTUOAKTUBHOE
U3ITy4eHHE MPUPOIHBIX MHUHEPAJIOB, ACHCTBUE pPATIUOAKTUBHBIX HM3IYyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B YUYEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (PU3UYECKUE SBJICHUS, HCHOIB3YS
busznyeckue BENMYMHBI (CpEIHSIEI W MIHOBEHHas CKOPOCTh Tejla TIpH
HEPaBHOMEPHOM JBM)KCHUHU, YCKOPEHHE, MepeMeIleHue, MyTh, YIJIOBas CKOPOCTH,
CUJIa TPEHMS, CHUJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO NaJACHUS,
BEC Tella, UMITYJIbC Telld, UMITYJIbC CHJIbI, MEXaHHueckas padoTa M MOUIHOCTH,
NOTEHIMANbHAST JHEPrus Tejla, MOMHATOTO HaJ IOBEPXHOCTHIO  3E€MIIH,
NOTEHIMATbHASL SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKash SHEPIus, MOJHas
MEXaHUYECKasl YHEPIHsi, MEPUOJ U YacTOTa KoJeOaHuM, IIIMHA BOJHBI, TPOMKOCTD
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTejb IMPEJIOMIICHUS CPEAbl), MpU
ONKMCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
000O3HaUYeHUs U EOUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUThb (HOPMYIIbI,
CBSI3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEIMUYMHY C APYTUMHU BEIMUYMHAMU, CTPOUTH
rpauKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKkTepu30BaTh CBOWCTBAa TeJl, (U3NYECKUE SIBICHUA U IIPOLECCHI,
UCIOJIB3YSl 3aKOH COXPAHEHUS! SHEPTUH, 3aKOH BCEMHUPHOTO TSATOTEHMSI, PUHIUI
CYNEPIO3UIIMA CHJI, TPUHLUI OTHOCHUTENbHOCTH ['ammies, 3akoHsl HproToHa,
3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI
COXpPaHEHHS 3apsIOBOTO U MACCOBOTO YHCEI MPHU SIEPHBIX PEAKIHSIX, MPU ITOM
J1aBaTh CJIOBECHYIO (bopMyITUPOBKY 3aKOHA
Y 3aITUCBIBATh €0 MAaTEMaTHYECKOE BBIPAKCHHE;

OOBSICHATh (U3NYECKUE TPOIECCHl M CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyallMll MPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I1aroB
C omopoil Ha 2-3 W3YYEHHBIX CBOMCTBA (PU3NUYECKHX SBICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarh pacu€THbIe 3aaul (OMUPAOIIKECcs Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHE BEIMYUHBI: HA OCHOBE
aHaJli3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEOCTAIOLINE
VI U30BITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IS
pelieHusi, MPOBOAUTH pPACU€Thl M OICHHWBATH PEATUCTHYHOCTH TOIYyYEHHOTO
3Ha4YeHUs PU3NIECKON BEITMUMHBI,

pacmo3HaBaTh NPOOJEMbI, KOTOPHIE MOXHO pEIINTh TPU TOMOIIU
Gu3MYECKUX  METOAOB, WCIOJB3YysS ONHCAHWE HCCICNOBAaHUS,  BBIICTATH
IPOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPAaBWJIBHOCThH IMOPSIKA MPOBEICHUS
UCCIIEIOBaHMSI, JIe1aTh BBIBOJABI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OTIBITOB;

MIPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NUECKHUX SBICHUHN WM (HU3HUECKIX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHMs SHEPTUH,



3aBUCUMOCTb I€puoJa KOJeOaHW NPYKUHHOTO MasiTHUKA OT MAaccChl Ipy3a M
HKECTKOCTU TMPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJlbIX KOJIEOaHUH,
NPSIMOJIMHEMHOE paclpoOCTpaHEHUE CBETa, Pa3jio’KeHHE OeNoro CBeTa B CIEKTD,
U3y4YeHUE CBOMCTB M300pa)K€HUsI B IUIOCKOM 3€pKalie U CBOMCTB HM300paxeHUs
npeaMeTa B coOuparomieid JuH3e, HaONIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX
CHEKTPOB HM3JIYUYECHHs): CAMOCTOATENBbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 00opyI0BaHUs, OMHCHIBATH X0]1 OTbITa
U €T0 pe3yNbTaThl, (OPMYIHUPOBATH BHIBOIBL;

MPOBOANUTH MPH HEOOXOAUMOCTH CEPHUIO MPSIMBIX HW3MEPEHUH, Ompenesss
CpelHee 3HaueHUE M3MepsAeMOil BenuuuHbl ((POKYyCHOE paccTOsHuE cOOHparoieit
JMH3BI), 000CHOBBIBAThH BHIOOP crioco0a nu3MepeHus (M3MEpUTENBHOTO prubopa);

MPOBOJIUTh  HCCIEJOBAaHUE 3aBUCUMOCTEM  (U3MYECKMX BEJIMYHUH C
UCITOJIb30BAaHUEM TMPSAMBIX H3MEPEHHI (3aBUCHMOCTHh IYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HadyalbHOM CKOpPOCTH, NEepHoAa KoJeOaHWi
MaTE€MaTU4YECKOr0 MAsITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKCHHSI CBETa
OT yIVla TajJC€HUA U Yyrja MpeloMJIeHHs OT yrja MaJeHus): IUJIaHUPOBaTh
UCCJIEJOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThI
NOJIyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaOIUI U TpaduKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

IPOBOJNUTH KOCBEHHBbIE M3MEpEeHHUs (U3MUECKUX BEJIWYMH (CpenHss
CKOPOCTh U YCKOPEHHE Tejla NpPU PaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE
CBOOOJHOTO MaJeHUs, )KECTKOCTh MPYKUHBI, KOAP(MULIMEHT TPEHUS CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W MEepUoj  KoJeOaHui
MaTE€MaTUYeCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHjia coOuparomen
JUH3bI,  PAJAMOAKTHBHBIM  (OH):  IMIAHUpPOBaTh  U3MEPEHUs,  COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJHATH U3MEPEHMSI, CIIEAYSI MPEII0KEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYECHHE BEJIMYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUH;

coOMI0/IaTh MpaBHiia TEXHUKU O€30MacHOCTH TP paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

pa3ianyaTh OCHOBHbBIE MPHU3HAKU M3YyYEHHBIX (U3MUECKUX MOjeNei:
MaTepuagbHas TOuKa, aDCOITIOTHO TBEPJOE TEJIO, TOUCYHBIM UCTOYHUK CBETA, Jyd,
TOHKas JIMH34, [IJIJAHETapHAsi MOJEIb aTOMA, HyKJIOHHAs! MOJI€JIb aTOMHOTO $1pa;

XapaKTepU30BaTh  MNPUHLMIBI  JEUCTBUS  HM3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOW Ha HUX OMHMCAHUS (B TOM YHUCIE: COUIAOMETP,
JATYMKU TOJIOKEHHUS, PACCTOSIHUSA U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOII,
doToanmapar, ONTHUYECKUE CBETOBOJIbI, CHEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), ucCmonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U
He00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH HM3YyUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IMPOLECCOB MpPH
pelieHny y4eOHO-TIPaKTUUYECKUX 3a7ad, ONTHYECKHE CXEMbl Ui MOCTPOCHUs
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JTHUH3E;



MIPUBOANTH MPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O IPUMEPaX ) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KWU3HH JJiA OOecCreyeHus
0e30MacHOCTU MPHU OOpaIllEeHUH C MPUOOpaMHU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKpY’KaroUIEeN Cpeae;

OCYUIIECTBJIATh MOUCK HH(POpMAUU (PU3NUECKOTO COJEPKAHUS B CETU
HNuTepHeT, caMOCTOSTENIbHO (POPMYIHUPYs TMOUCKOBBIA 3alpoc, HAXOIUTh ITYTH
OTIPEJICIICHHS JJOCTOBEPHOCTH TOJYYCHHOW MH(GOPMAIMK HA OCHOBE MMECIOIIHXCS
3HAHUU U JOTIOJIHUTEIbHBIX HCTOYHUKOB;

WCIIOJIH30BaTh TIPH BBITIOJHEHWN YYE€OHBIX 3aJaHWN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPy (PU3NYECKOTO COACpIKAHUSA, CIIPABOYHBIE MATEPHANIBI, PECYPChl CETH
WNuTepHeT, BiameTh mnpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIC IMHUCbMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE
uH(OpPMAIUU U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMYHO
[IPEICTABIATh PE3YJbTAThl MPOSCKTHOM WJIM HCCIIENOBATEIIbCKOU JEATEIbHOCTH,
[P 3TOM I'PaMOTHO MCHOJIb30BaTh U3YUYCHHBIN MOHATUWHBIN anmapar u3y4aemMoro
paznena (U3MKKM W CONMPOBOXKAATH BBICTYIUIGHUE TMpE3CHTAIMEl ¢ Yy4ETOM
0COOEHHOCTEH ayUTOPUU O0YHAIOIITNXCS.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoandecTBo yacoB
Neo HanmenoBaHmue pa3jiesioB U TeM JuiekTpoHHbIE (UG POBbIE)
KonTpoabubie | IlpakTnueckue
n/m | NporpamMmabl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znesn 1. ®u3nka u eé poJib B NO3HAHUH
OKpY:KaKIlero Mmupa
dusuka- Hayka 0 IPUPOIE 2 Bubnuoreka
yKa O HpHpos LLOK https://m.edsoo.ru/7f416194
dusnueckre BEJINYNHBL 2 1 Bubnuoreka
LIOK https://m.edsoo.ru/7f416194
EcTecTBEHHOHAYUYHBIN METO/ ITIO3HAHUS 2 1 Bubnuoreka
v LIOK https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nen 2. IlepBoHayaiibHbIE CBEIEHUS O
CTPOEHHMH BelecTBa
CrtpoeHue BelecTBa 1 1 Bubnuoreka
p B LLOK https://m.edsoo.ru/7f416194
JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHII 9 1 Bubnnorteka
BEIEeCTBA LIOK https://m.edsoo.ru/7f416194
ArperaTHble COCTOSIHUS BEIECTBA 2 1 1 Bubnuoreka
P LIOK https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBH:KeHHMe W B3aMMoOdelCcTBHE
Tea
MexaHu4ecKkoe IBUKEHUE 3 1 Bubnnoreka
a LIOK https://m.edso0o.ru/7f416194



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Bubnuoteka

2 Nuepuusi, Macca. MIOTHOCTD 4 1 LIOK https://m.edso0o.ru/7f416194
3 (-una. Bua o 14 ? Elv(;?E(t)tTDes}fj/m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBiieHue TBepAbIX TeJ,
JKMJIKOCTeil U razos
1 [asnenue. Ilepenaya naBieHus TBEpAbIMU 3 1 BubnuoTteka
TeJIaMH, KUJIKOCTIMH M Ta3aMH LLOK https://m.edsoo.ru/7f416194
2 JlaBnenue xKuAKOCTH 5 Bubmmorexa
LIOK https://m.edsoo.ru/7f416194
3 ATmoc(eproe naseHme 6 ! Sgﬁr\?;;sfj/ m.eds00.ru/7f416194
4 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 BubnuoTeka
B HUX TEJIO LIOK https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
1 Pabora n momHoCTE 3 1 ELVCI)?:S'CT:SK:?/ m.edso00.ru/7f416194
2 [IpocTsie MeXaHU3MBI ) 1 Bubnvnoreka
LLOK https://m.edsoo.ru/7f416194
3 MexaHnueckas SHeprus 4 Bubnuorexa
LIOK https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3 Bubnuorexa
LLOK https://m.edsoo.ru/7f416194
OBUIEE KOJIMYECTBO YACOB I10 68 16

[TPO'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pazngen 1. TensioBblie IBJIECHUS
1 CTpoeHHe 1 CBOMCTBA BEILIECTBA 7 Bubnmoreka
p LLOK https://m.edsoo.ru/7f4181ce
Bbnbnuoteka
2 Tenuiosbie npouecch! 21 1 5 LOK https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3znen 2. DnekTpuueckue W MarHUTHBIE
SIBIICHHS
1 DneKkTpruyecKue 3apsiabl.3apsKeHHbIE Tena 7 1 BubnmnoTeka
U UX B3aUMOJEHCTBUE LIOK https://m.edsoo.ru/7f4181ce
. . bubnuoteka
1
2 IToCTOSHHBIN IEKTPUUYECKUI TOK 20 7 LIOK https://m.edsoo.ru/7f4181ce
Bubnunorteka
1
3 MarnuTHEIE ABICHUA 6 1.5 LLOK https://m.edsoo.ru/7f4181ce
4 DJIeKTPOMAarHuTHas HHAYKIIUS 4 1 Bubnuoreka
p Y LOK https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3 Bubnuorexa
p p LOK https://m.edsoo.ru/7f4181ce
OBIIEE KOJIMYECTBO YACOB I10 68 3 155
ITPOI'PAMME ’



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3aeioB U TeM JyekTpoHHbIe (HU(PPOBBIE)
KonTpoabubie | IlpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3zgen 1. Mexanuudeckue siBJICHUA
1 MexaHnuecKkoe OBMKEHME U CIIOCOOBI €r0 10 1 BubnuoTteka
OIIMCaHUus LIOK https://m.edsoo.ru/7f41a4a6
Bubnunorteka
2 Bsaumopelicteue Ten 20 1 3
A LLlOK https://m.edsoo.ru/7f41a4a6
Bubnuoteka
3 3aKOHBI COXpaHe 10 3
KOHBL COXpAHCHHA LlOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznea 2. Mexannuyeckue KoJ1e0aHus U
BOJIHBI
1 MexaHnueckue KoJIeOaHus 7 3 Bubnuoreka
LIOK https://m.edsoo.ru/7f41a4a6
Bbunbnuoteka
2 Mexannueckue BOJIHBIL. 3BYK 8 1 3
y LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjekTpoMarHuTHoOeE NoJie U
3JIEKTPOMATHUTHBIE BOJTHbBI
1 DNEeKTPOMarHuTHOE TOJIe U 6 5 BubnuoTteka
3JIEKTPOMAarHUTHBIE BOJTHBI LIOK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pasznea 4. CBeroBble sIBJIeHUSA
1 3aKOHBI PACHPOCTPAHEHHUS CBETA 6 2 Bubnuoreka
pactpoctp LLIOK https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Bubnuoteka

3
2 JTME3HE 1 ONITHEECKHE MPHGOPHI 6 LOK https://m.edsoo.ru/7f41a4a6
3 Pasnoxxenune 6eroro ceera B CIIEK 3 2 Bubnuoteka
P LLOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 3

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

1 Hcnyckanue u IOrjIomeHue ¢cBeTa aTOMOM 4 1 Bubnnoreka
Y t LLOK https://m.edsoo.ru/7f41a4a6

2 CTpoeHHe aTOMHOTIO siIpa 6 1 Bubnuoreka
p P LIOK https://m.edsoo.ru/7f41a4a6

Bubnuoteka

1 1
3 slnepubie peaximy ! LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nea 6. [loBTOopuTebHO-
0000mAaIUi MO1YIb

1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 BubnunoTteka
Kypca ¢pu3nku 3a 7-9 knace LIOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




INOYPOYHOE IINTAHUPOBAHUE

7 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uugposbie
1w/ Tema ypoka Beero Konrpoabnbie IIpakTnueckue 0GpazoBaTe/bHbIE
padoThI padoThI pecypenI
1 ®dusuka — Hayka o npupoze. AsneHus
npupoibl. PuznyecKue sIBICHUS
5 MexaHuueckue, TeII0BbIE, JEKTPUUECKUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBIICHUS
3 ®uznyecKue BEJIMYUHBI U UX U3MEPEHHE
VYpok-uccnenosanue "M3mepenne
4 TEMIIEpaTyphl IIPU IIOMOIIH KHJIKOCTHOTO 1
TEPMOMETPA U AaTYUKA TEMIepaTyphl"
Kak ¢u3snka u apyrue ecteCTBEHHbIE HAYKU
5 M3y4aroT npupoay. EcrecTBEHHOHAYUYHBIN bubmuorexa [IOK
MeTo nmo3HaHus. Onucanue GU3NIECKUX https://m.edsoo.ru/ff09f72a
SBJICHUH C IIOMOILBIO MOAENEN
Ypok-uccnenosanue "[IpoBepka runoTess:
5 JAJIBHOCTB MOJIETA NIapUKa, MyIEHHOTO 1
TOPU30HTANIBHO, TEM OO0JIbIIE, YeM OoJIbIIe
BbICOTA ITycKa"
7 Crpoenue BeniectBa. ONBITHI, T0Ka3bIBAIOLINE 1 bubnuoreka [IOK
JUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
8 JIB>KeHHE YacTHI] BEIIECTBA bubmorexa HOK

https://m.edsoo.ru/ff0a013e



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

VYpoxk-uccnenopanue «OMbITHI 1O

o HaOJFOJICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.
11 O6o06menue no pazaeny «lleppoHavanbHbIC bubmmorexa [JOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUHU BEIIIECTBAY
12 Mexanunueckoe JBukeHue. PaBHomepHoe 1 bubmuorexa [JOK
HEpPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubnuoreka [IOK
13 Cropocts. EAuiHLb CKOpOCTH https://m.edsocf.lru/fanO79c
14 Pacuer nmyTu u BpeMeHU IBUKEHUS buGnuorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN E;ISSH;;T:;(;?S/I; 020¢10
16 [LnotHOCTH BemecTBa. Pacuer macchl u bubnnorexa [{OK
o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.[. pabota «OnpeneneHue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenne 3aga4 mo teme "IIMoTHOCTH bu6nmorexa LIOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBUCUMOCTH pacTshKeHHS (e opmariim)
MPYKUHBI OT TIPHIIOKECHHOW CHITBI»
21 SBnenne Tarorenus. Cuia TSHKECTH
99 CBs13b MEXTY CHJION TSDKECTH U MAccoi Tena. bubnmnoreka [JOK

Bec tema. Pemenne 3aaa4g o teme "Cuita

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

TsOKecTH"

Cwiia TSKeCTH Ha ApYIruX IJIaHeTax. bubmmoreka [JOK

23
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bu6nmoreka [IOK

24 Wsmepernite cu. Anamomerp https://m.edsoo.ru/ff0al8cc

bubnunorexa LIOK

23 Bec texa. Hepecomocts https://m.edso0.ru/ff0al778

26 CrnosxeHue AByX CUJI, HAIIPaBJICHHBIX IO bubnnoreka [JOK
OJIHOM IpsiIMOI1. PaBHOAEICTBYIOIIIAs CUIT https://m.edsoo.ru/ff0ala70

97 Pewenue 3anau no reme "PaBHonelicTByrOIIAs
cun"

28 Cwiia TpeHus u e€ BuAbl. TpeHue B IpUpOAe U bubnnoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHHS OT bubnnoreka [JOK
CHUJIbI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3amau mo remam: «Bec Temay,

31 «I"paduueckoe nzodpakenne cuin», «CHIIb, bubmorexa LOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEICTBYIOIIAS CUIT»
KonTponpHas paboTa o Temam:

39 «Mexannueckoe JBUKEeHUE», «Macca, 1
IUIOTHOCTBY, «Bec Tenay, «I'padpuyeckoe (KP3alm)
n300paxenue cuiy, «CHUITbD)

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [{OK

YBCIUUYCHUA OaBJICHUA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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JaBienue raza. 3aBUCUMOCTD J1aBJICHUS rasza bubnuorexa [IOK
34 R
OT 00BEMA, TEeMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPIBIMU TEJIAMH, bubnunoreka LIOK
JKUJIKOCTSIMM M TazaMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XKMAKOCTH U ra3e, BRI3BaHHOE bubnuorexa [JOK
JICUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBineHue B bubmuorexa [JOK
JKUJIKOCTH U Taze. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2826
bubnuoreka [IOK
38 Coobmaiommecs cocympt https://m.edsoo.ru/ff0a2970
39 [MuapaBmuyeckuii mpecc bubmmorexa LIOK
o P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHEeBOM )KUIKOCTHBIN HACOC
ATMocdepa 3emMiu 1 MPUIHUHBI €€ bubnnorexa [JOK
41
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubmmoteka IIOK
LA
42 Bec Bozmyxa. ATmochepHoe qaBiieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro nasieHus. Onpit bubmmnoreka HOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubmuoreka [IOK
BBICOTBI HaJ[ YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmochepHoe 1aBieHue bubnnorexa [JOK
Ha pa3JIM4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe
naBieHue"
47 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE bubnmnorexa [JOK
B HHX TeJO0. ApXHMEIOBa Cuja https://m.edsoo.ru/ff0a3276
48 JlaGopatopHas pabota «OnpezneneHue bubmuoteka [IOK



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

BBITAJIKUBAIOIIEH CHUJIbI, ICHCTBYIONICH Ha
TEJI0, TIOTPY>KCHHOE B JKUIKOCTh)

https://m.edsoo.ru/ff0a33fc

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B

bub6nmoreka [IOK

49 BOJIC OT 00bEMa MOTPYKEHHOHN B KUIAKOCTh 1 https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
bubnunoreka LIOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U 1
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3anay no temam: «IlnaBanue cynos.
52 BosnyxomiaBanuey, «JlaBienne TBEpIbIX TeEIl, bubmmorexa [IOK
N https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B»
53 Mexanunyeckas padborta
bu6nmorexa LIOK
>4 MottrocTs. EpHuI(E! MOMHOCTH https://m.edsoo.ru/ff0a3f82
55 VYpoxk-uccnenosanue "Pacu€t MomHoOCTH, 1 bubmuoreka [JOK
pa3BUBaEeMOM IIPHU NOIBEME O JIeCTHHULIE" https://m.edsoo.ru/ff0a3f82
56 IIpocteie Mmexanu3Msbl. Peruar. PaBHoBecue
CHUJI Ha pblyare
57 KonTponbhas pabota mo Teme «JlaBnenue 1
TBEPABIX TEI, JKUIKOCTEH U ra3oBy (BMP)
58 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bu6muoreka [IOK
«/laBneHue TBEPABIX TE, KUIAKOCTEU U Ta30B)» https://m.edsoo.ru/ff0a478e
Prryaru B TexHuke, OBITY U IPUPOJIE. BuGmiorexa LIOK
59 JlaGopatopHas pabota «/ccnenoBanue 0.5

YCIIOBHI paBHOBECHSI pbIyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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Penrenue 3amau mo teMe «Y CIIOBUSA

60 PaBHOBECHSI phIYara 1
Koaddpuuuent nosesnoro nencrpus
61 Mengl)d:s?/[a. Ha60paT0pHa:1[I paborta 1 0.5 bubmmorexa [JOK
N https://m.edsoo.ru/ff0a4c48
«M3mepenne KIIJl HaKJIOHHON MIIIOCKOCTHU
62 Pemnrenne 3amau mo reme "Padora, MOIITHOCTD, 1 bub6nmoreka [IOK
KIT1" https://m.edsoo.ru/ff0a4252
Mexannyeckas sHeprus. Kunernueckas u
63 MOTEHIIMATbHAS YHEPTUS 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
64 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPrun 1
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
65 M3MEHEHHUs KUHETUYECKOU U OTEHIIUAIbHOMN 1 1
SHEPTUH MMPU CKATHIBAHUU TeJIa 10 HAKIIOHHON
MJI0CKOCTH"
KonTponsHas pabora no teme «Pabora u
66 MOIIIHOCTb. DHeprusi»/HToroBasi KOHTpOIbHAS 1 bubmmoteka IIOK
pabota (roJjoBas IPOMEKyTOUHAas! https://m.edsoo.ru/ff0adee6
aTTecTarus)
67 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme 1 bubmuoteka [IOK
"MexaHn4eckoe aBHKeHue" https://m.edsoo.ru/ffOa4ffe
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 16



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne uudgponbie
Tema ypoka Koutpoasnbie| I[IpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOW TEOPUHU U UX OIBITHBIE bubmmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
3 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO bubnuorexa [JOK
COCTOSIHHU BEIIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha
OCHOBE TOJIOKEHU MOJIEKYISPHO-
KMHETUYECKON TeOpUHn
5 Kpucrannnueckue u amopdHsie Tena bubmmorexa [TOK
P p https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. bubnnoreka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TeMIlepaTypbl CO
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YaCTHI]
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs bubnuorexa [IOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnnorexka [JOK
10 Bunsl Tenonepenaun 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTrueckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB U bubmmorexa LIOK
B " https.//m.edso0.ru/ff0a65c0
MaTEepUajIoB B LIETSAX dHEProcOepekeHus
12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeroBoro 6ananca. TemnooomeH bubnnoreka [HOK
U TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue
14 SIBJICHUS TETUIOOOMEHA TPU CMETIINBAHUN bubmmorexa [TOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOZAHOM U TOpsTYEii BOJIBI
Pacuer xonmmuecTBa TEIIIOTHI, HEOOXOAUMOTO
15 JUTsl HAarpeBaHusl TeJla ¥ BBIICIIEMOT0 UM MPU
OXJIaXKICHUH
16 Jlaboparopuas pabota "Onpenencaue bubmmoreka [JOK
yACJIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTAINTUMYECKHX TeJ. Y IeTbHas TeIioTa bubmmorexa [OK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnnoreka [JOK
yZIeNbHOM TEIUIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas Temiora
91 napooOpazoBaHMsI U KOHJICHCALIUH. bubnuorexa [IOK

3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT
aTMOC(epHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢
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22

BnaxxnocTs Bo3myxa. JlabopaTopHas padora
"OmnpenesneHne OTHOCUTEIbHONU BIAXKHOCTH
BOo3ayXxa"

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

23

Pemenne 3aaa4 Ha OoInpeCaciICHUC BIaXKHOCTHU
BO3yXa

24

[IpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. [IBurareias BHyTPCHHETO
CrOpaHus

25

KII/ TermoBoro nurarens. Tennoseie
JIBUTATEINIH U 3aINATA OKPYKAIOUIEH CPEbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U IIPEBPALICHHS SHEPTUHU B
TEIUIOBBIX ITpoLeccax

27

[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
"TeruioBble sBiIeHUs. MI3MeHeHne arperaTHbIx
COCTOSIHMII BelecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padora no teme "Temnossie
sBieHMsl. FI3MeHeHne arperaTHbIX COCTOSIHUIM
BemecTna"

(KP3al m)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpusanus Tei. [[Ba poga 31eKTpUUECKUX
3aps0B

30

VYpok-nuccnenoBanue "IaeKTpU3aLus TEI
MHIYKIMEW U IPU CONPUKOCHOBEHUH"

31

B3aumoaeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

Dnektpuueckoe nose. HanpsieHHOCTh
aneKkTpudeckoro nois. [puaimn
CYNEPHO3UIINU INEKTPUUECKUX TTOJICH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn OJICKTPHUYCCKUX 3apAd0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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DnemeHTapHbId 3apsia. CTpoeHue aToMa

34 [IpoBOIHUKY U TUAIEKTPUKU. 3aKOH bubmuorexa [JOK
COXpAHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubnmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cyuiecTBoBaHMsl. VICTOUHUKH 3IEKTPUYECKOTO bubmmorexa [TOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JleicTBUSI 3JEKTPUUECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO T0JISI Ha TPOBOTHUKHU U 1
JADTICKTPUKH"
39 DNEKTPUYECKU TOK B METAJUIAX, JKUIKOCTX bubnnorexa [HOK
U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlaGopaTopHas pabora 05 bubnuotexa [JOK
"N3mepeHue u perylIupoBaHue CUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGopatopHnas pabota "H3mepenue u 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9%e14
PETYJIMPOBAHKE HATIPSKCHUS
43 ConpoTuBieHNEe MPOBOAHUKA. Y ACIBHOE bubnmnorexa [JOK
COIPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 AIEKTPUIECKOTO COTIPOTUBIICHHUS TPOBOTHUKA 1 bubnmnoreka [JOK
OT €r0 JUTMHBI, TUIOIIA/IN MTOMEPEYHOTO https://m.edsoo.ru/ff0aa738
cedeHus u marepuana”
45 3aBUCHMOCTD CHJIBI TOKA OT HANPSDKCHHS. bubmuotexa [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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3akon OMa Jy1sl ydacTKa 1enu

https://m.edsoo.ru/ff0aa44a

JlaGopaTopHas padora "VccienoBanue
3aBHCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3

bubmuoreka [JOK

40 pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKEHUs Ha pe3ucrope”
47 [TocnengoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia
48 CJI0KECHUS HANPSHKEHUI TTPU bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COECIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopnas padota "IIpoBepka npaBuia
49 TUTSt cfmm I’i‘OKa ipn HapaJIJP;eJII}:IOM ’ bubmorexa LHOK
., https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3amau Ha npumeHenue 3akona Oma bubnuorexa [JOK
JUISL pa3IMYHOTO COCAMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA. bubnuotexa [JOK
3akoH Jlxoyna-Jlenua https://m.edsoo.ru/ff0ab124
59 JlaGopatopHnas pabota "Onpeznenenue paboTh bubnnorexka [JOK
Y MOIIHOCTH JIEKTPUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpuYecKue ey U NoTpeOuTenu
53 3J'IGKT1§)I/ILIGCKOI71 SHEPTrUH B 6111Ty. Kopotkoe bubnuorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[TonroToBka K KOHTPOJIBHON pabOTE MO TeMe
54 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela U bubnuorexa [IOK
UX B3anMoeHCcTBHA. IloCcTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK"
55 Kontponbnas paboTa mo teme bubmuotexa [JOK



https://m.edsoo.ru/ff0aa44a
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"DneKkTpuuecKue 3apsaabl. 3apsyKEHHbBIC Tela U
ux B3auMoaercTBua. IlocTOSHHBIN
AJIEKTPUYECKUMA TOK"

(BIIP)

https://m.edsoo.ru/ff0abea8

56

IlocTostHHEIE MarHuThbl, UX BSaHMOHCﬁCTBHe

57

Ypoxk-uccienopanue "M3yuenue nosiei
MOCTOSIHHBIX MAarHUTOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHOe 1ojie. MarHuTHOE I10j1€ 3eMIIH U
€ro 3HaueHHE U )KU3HHU Ha 3eMIie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarautHoe mose
AIEKTPUUYECKOTO ToOKa MaruuTHoe rmose
KaTYIIKA C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHEeHHE AIEKTPOMArHUTOB B TEXHUKE.
Jlaboparopuas padota "M3ydeHue neiicTBUS
MarHUTHOTO TIOJISI Ha MMPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonbk3oBanue anekTpoBUraTeneii B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopatopnas pabora "KoHcTpyupoBaHue u
u3ydyeHue paboThl ANeKTpoiBUraTens"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna

63

Onektporerepatop. CriocoOb! MOTydeHUS
ANEKTPUUYECKON SHEPTUU. DIEKTPOCTAHIINY HA
BO300HOBIIIEMBIX UCTOYHUKAX SHEPrun

64

[ToaroroBka Kk KOHTPOIBHOU paboTE MO TeMe
"DNeKTpUYEeCKNe U MarHUTHHIE SIBJICHUS"

65

KonTponbHas pabota no teme
"DJIeKTpUUECKUE U MAaTHUTHBIC

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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sBieHus"/MiToroBast KOHTpoJIbHAs (TOA0Bas
MIPOMEXYTOUHAsl aTTeCTallus)

PesepBHblit ypok. Pabora ¢ Tekctamu 1o Teme bubnmoreka [JOK
66 1
"TennoBsle siBIeHUS" https://m.edsoo.ru/ff0acc5e
PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme bubnunoreka [HOK
67 . . 1
"ITocTOSAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1
"MarHuTHbI€ sIBJIeHUSA"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 155



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Koutpoabubie, IIpakTuyeckue
n/n Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypcsl
1 Mexannueckoe aBuxeHnue. MarepuanbHast 1
TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK
2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMOIHHEWHOE IBH)KEHUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE ABUKEHUE. 1
CpenHssisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 paBHOYCKOpEHHOTO nBMXKeHUs. [ paduk 1
CKOpOCTH
JlaboparopHas padota "Onpenenenue
7 CKO peHI/ISII) TeJ‘If npu aBHOpCKO €HHOM 1 1 bubmmorexa [OK
YEROP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIIOCKOCTH
8 CBobOonHoe manenue tei. OneiTel [anunes 1
PaBHOMEpHOE JBHKEHUE TIO OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};);(HeﬁHaﬂ u 1 bubmmorexa [TOK
P P ' https://m.edsoo.ru/ff0ae176
yrI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE
11 [Iepseii 3akoH HproToHa. BekTop cuiibl 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon Herorona. PaBHozelicTByromas bubnuoreka [IOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cyneprno3unus cui ngi;;f;igﬁ;:mae%z
14 Pemenue 3aay Ha NpUMEHEHUE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocti. 3akon I'yka ngs?;;?:cizg roulllfanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlabGopaTtopHast pabota «OrnpeneneHue bubnuorexa [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Ciuna Tpers https://m.edsogru/fanf738
bubnnoreka [JOK
19 Pemenue 3anau no teme «Cuina TpeHus» https://m.e dsogru /f0afa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnuotexa [JOK
KO3 PUIIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HetoTOHA. bu6mmoreka [IOK
Cuina ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
99 Cuita TSKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne TeI BOKPYT
23 rpaBUTallMOHHOTO LeHTpa (ConHevHas
cuctema). ['amaktuku"
24 Pemenue 3amau no reme "Cuiia Ts>KecTu U bubnmnoreka [JOK
3aKOH BCEMUPHOTO TATOTEeHUs" https://m.edsoo.ru/ff0af5f8
25 IIepBas kocmuyeckas ckopoctb. HeBecoMocTh bubnmnoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
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https://m.edsoo.ru/ff0af5f8

U TIeperpys3Ku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe

bubmuorexa [JOK

26
TBEPAOIO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpallleHus
27 MowmenT cuibl. LlenTp TsbkecTn
28 Pemenwne 3agad mo Teme "MOMEHT CHIIBL. bubmuorexa [JOK
Lentp TsxecTu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
29 "Mexanuyeckoe ABuxkeHue. Bzaumoaeiicteue bubmmorexa [JOK
. ' https://m.edsoo.ru/ff0b0408
Ten
30 KonTtponpsHast padora no Teme "MexaHuveckoe bubnuoreka [IOK
nBkenne. Bzaumonetictsue ten" https://m.edsoo.ru/ff0b06ec
Nwmnynbe Tena. Umnynbe cuiibl. 3aKoH
31 COXpaHEHHUs UMITyJIbCa. YIIPYroe U He oe bubmmorexa [JOK
patiet YRR SHPYT by https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBHE
32 Pemenue 3agau mo teme "3akoH coXpaHEHUS bubnuotexa [JOK
uMITyJbCca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koH(pepenius "PeakTuBHOE ABUKEHUE B
IIPUPOJIE U TEXHUKE"
bu6nmoreka [JOK
34 M 0
CHAMMHOCKAT pabOTa H MOTHOCTS https://m.edsoo.ru/ff0b0a84
PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnmoreka [JOK
35
CHUJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabota «Onpenenenue padoThI
36 CHUITBI TPEHUS TIPH PABHOMEPHOM JIBM)KCHUHU
TeJa Mo FOPU30HTAIBHON MTOBEPXHOCTH
37 Cas13b sHepruu u padoTsl. [loTennmanbHas



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

SHeprus

Kunernueckas sueprus. Teopema o

bubmuorexa [JOK

38
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE
40 JlaboparopHas pabota «3yueHue 3akoHa bubnmoreka [JOK
COXPAHEHUS SPHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHUE U €TO bubmuorexa [JOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatomue Kojaebanus. BeiHyX/1eHHbIE bubnuorexa [IOK
KkoJiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuii U TPy >XKHUHHBINA MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTD ITEPUOIA
44 KOJIeOaHUI OT KECTKOCTHU IIPYKUHBI U MacChI Bubmorexa ITOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBparienre SHEPTUU TP MEXAHUYECKUX
KOJIeOaHUIX
JlaOopaTtopHast padbora «Ompeneneaue
46 qacrome I/IpHG I/II)O a Kone6afmi;1 i WHHOTO Bubmorexa ITOK
PHOA Py https://m.edsoo.ru/ffOblaec
MAasTHAKA
JIaOopatopHas padora «IIpoBepka
47 HesaBI:/Ichq)ocmpne nojia IE)OJ'Ieé)aHI/Iﬁ rpysa bubmmorexa LHOK
pHoz py3a, https://m.edsoo.ru/ff0b197a
MIOJIBEIIICHHOTO K HUTH, OT MAacChl Ipy3a»
Mexannueckue BojHbL. CBOMCTBA
48 MeXaHUYEeCKUX BOJH. [IpononbHEIe 1 bubmmorexa LOK
- P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepenmus "MexaHUYeCKHe BOTHBI B
TBEpOM Tene. CelicMuueckue BOIHBI"
50 3Byk. PacmipocTpaneHnue u oTpakeHue 3ByKa



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-uccinenosanue "HabmroneHue

51
3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 ['poMKOCTb 3BYKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC
53 Ypok-koHpepeHius "YIbTpasByK 1 bubnnoreka [HOK
nH(]pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
54 "3akoHbI coxpaHeHUs. MexaHnueckue bubmmorexa [TOK
P " https://m.edsoo.ru/ff0b25f0
KOJIeOaHUS U BOJIHBI
KoHnTpomnpHas padoTa 1o Teme "3aKoHbI
55 coxpaHeHHs. MexaHn4ecKnue KoJeOaHus u
BOJIHBI"
56 DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHbBIE bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepenmus "llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue bubmorexa HOK
P ' . . https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H
VYpok-uccnenosanue "M3ydueHue cBOCTB
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOILIBIO bubmmorexa [OK
p | https://m.edsoo.ru/ffOb2c6c
MOOWIJIBHOTO Tese(hoHa
60 Pemienue 3agau Ha onpeieIeHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DneKTpoMarHuTHas npupoja csera. CKOpocTb bubnmuorexa [JOK
cBera. BoaHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
bu6mmoreka [JOK
62 pacnpoctpaHeHue cBera. 3arMeHus: CoiaHua u

Jlynsl

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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https://m.edsoo.ru/ff0b3658

3aKkOH OTpa)keHHs cBeTa. 3epkaia. Pemenue

63 3a/1ay Ha IPUMEHEHUE 3aKOHA OTPAKCHHS bubmmorexa [JOK
. P P https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubnnoreka HOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakKeHUE CBETA.
65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO bubmmorexa [TOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPAKCHHS B ONTHYCCKUX CBETOBOAAX
JlaGopaTtopnast pabora "HcciaenoBanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUSI CBETOBOTO
Jqy4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-
cTexno""
Ypok-koH(pepennus "Vcnonb30Banne
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6nmoreka [JOK
68 JIunzel. OnTHueckas cuiia JUH3bI
https://m.edsoo.ru/ffob3f2c
bu6mmorexa [IOK
69 [TocTpoenne N300paXKeHMH B IMH3AX
p p https://m.edsoo.ru/ffOb444a
JlaboparopHas pabota "Onpenenenue
70 ok 1;JHOFE aC(I:)TOHHI/ISI U olim/lqecxoﬁ CHJIBI bubmmorexa LIOK
Y 13 | https://m.edso0.ru/ff0b4206
coOuparomie JTUH3bI
7 Ypok-koHpepenus "OnTuyeckue TMH30BbIE bubnmnorexa [JOK
npudops!"” https://m.edsoo.ru/ff0cOa7e
72 ['ma3 xak onTuyeckas cucrema. 3peHue bubmmorexa [JOK
e https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penus. Kak

COXPaHMTH 3peHue"



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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Paznosxenue Oeyioro cBeTa B CIICKTD. OnEBITH

74 Herotona. CriokeHre CIeKTPalbHBIX I[BETOB. bubmmorexa LIOK
Tlcniepens caeta https://m.edsoo.ru/ff0cOf4c
JlaGopaTtopHas pabota "OMbITHI 11O

75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubnuorexa [JOK
BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0IeHNH Yepe3 BETOBbIe (YUIbTPHI"

76 VYpok-npaktukym "BoiHOBbIE CBOCTBA CBETA!
mucriepenst, naTepdepennrs u qudpakaus”

77 OmnwiTel Pe3epdopaa v ruranetapaast MOJIeIhb bubnnoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atoma bopa

79 Henyckanue v noryonieHue cBeTa aTOMOM. bubnuoreka [IOK
KBanTs1. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 VYpoxk-npaktukyMm "HabnrogeHue cuiekTpoB bubnuorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BUOBI bubmmorexa [TOK

https://m.edso0.ru/ff0c1672

82 CtpoeHne aTOMHOTO siipa. HykioHHast Mojiens bubmmorexa [TOK

https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHBIEe IpeBparienus. M30Tombl ngg;ﬁfiigﬁi oclald

84 Pemenne 3amay mo reme: "PagnoakTHBHBIE bubmuorexa [JOK
npeBpaiieHus"” https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacmasa

86 Ypoxk-koHpepennus "PagnoakTrBHBIC bubnmnoreka [JOK
W3JIyYEHHUS B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 S nepubie peaknuu. 3aKOHBI COXPAHCHHS bubnmuotexa [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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3apAJ0BOIro U MaCCOBOI'O YHUCEII

https://m.edsoo.ru/ff0c1c58

9Hepm;1 CBsA3H aTOMHBIX AO€P. CBs3b Macchl U

bubmuorexa [JOK

88
SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "Snepusie peakiun'

90 Peaknuu cunTesa u nenenus saep. crounuku bubnmoreka [JOK
sHepruu CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koubepenus "SAnepHas sHEpreTUKA.

91 JleiicTBUS pagriOaKTUBHBIX M3JIyY€HUN Ha
’KUBBIE OpraHu3Mbl"

[TonroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe

92 "DJIeKTPOMarHuTHOE MOJIE. bubnnoreka [JOK
DneKTpoMarHuTHbIe BoJIHBI. KBaHTOBEBIE https://m.edsoo.ru/ff0c223e
siBICHUS"

KonTtponpsHast pabora o Teme

93 "DIeKTPOMarHuTHOE TOJIE.
DNeKTpOMarHUTHBIE BOJHBL. KBaHTOBBIC
ABJICHUS"

04 [ToBTOpenue, o600meHue. JlaboparopHsie bubnuotexa [JOK
pabotsl 1o kypey "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, o6o6meHue. Pemenne

95 aC‘leTI;)-IBIX Y Ka4eCTBEHHBIX 3a/1a4 110 TeMe bubmmorexa [OK
ﬁ) " https://m.edso0.ru/ff0c2572

TerutoBble mpoueccsl
[ToBTropenue, 06001eHue. Perenne
bubmuorexa [JOK
96 pacueTHBIX ¥ Ka4eCTBEHHBIX 33]a4 M0 TeMe
. . https://m.edsoo.ru/ff0c2a22
KIIJI TemmoBbIX aBUTATENCH
[ToBTropenue, 06001eHue. Perenne
bubnmoreka [JOK
97 pacYeTHBIX U Ka4eCTBCHHBIX 3aJ1a4 110 TeME

"KII/] anextpoycTaHoBOK"

https://m.edsoo.ru/ff0c2b30
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08 [ToBTOpenue, o6ob6meHue. Jlaboparopusie 1 1 bubnmoreka [JOK
paboThl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu bubmmoreka [JOK

99 1
1o TeMe "3aKOHbI COXpaHEHHUsI B MEXaHHKE" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1 bubnnoreka [HOK
no TeMe "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1 bubnnoreka [HOK
1o teme "CBeToBbIC SABICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, 0600eHue. PaboTa ¢ TekcTamu 1
no teme "KBaHToBas u sinepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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HHPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHMUAA
7 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yjabTara
11 WCIIOJIb30BaTh U3YYECHHBIE TOHATHS
12 pasnuyaTh SIBJICHHUS IO OINKMCAHWIO WX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIUX JAHHOE (PU3NUECKOE SIBICHUE
pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SBICHUN B
. OKpYKaloIIeM MHpE, B TOM 4Hcie (U3HUYECKUE SBICHUS B MPHUPOJIC,
IpU 3TOM NEPEBOAMTH MPAKTUYECKYIO 3a7aduy B y4eOHYIO, BBIICNSTH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) PUZNUECKUX SIBICHUIN
OTNHUCHIBATh M3yUYEHHBIE CBOWCTBA Tel W (U3MUYECKUE SBJICHUS,
UCIIONB3YS  (M3MYECKHe BEIWYHHBI, NpPHU OMUCAHUH TMPABUIBHO
TPaKTOBaTh (DU3UYECKUM CMBICT  HUCIIOJNB3YEMBIX BEIUYHH, WX
14 0003HaYeHHs] ¥ €AUHUIIBI (U3MYECKUX BEIHYUH, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIONIME JIAHHYIO  (PU3WYECKYI0 BEIUYUHY C  JIPYTHUMH
BEJIWYMHAMH, CTpOUTh  TpadUKd  H3YYCHHBIX  3aBUCHMOCTEU
(bU3HYECKUX BEUYHH
XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHUS M IPOLIECCHI,
15 UCIIONB3Ysl M3YYCHHBIE 3aKOHBI, MPU HTOM [JaBaTh CIOBECHYIO
GOpMYTMPOBKY 3aKOHAa H  3alHMCHIBaTh €T0 MaTeMaTH4ecKoe
BBIPKECHHE
1.6 OOBSCHATh (PU3UYECKHE SBJICHHS, MPOIECCHl U CBOWCTBA TEN, B TOM

YuCl€ W B KOHTEKCTE CHUTyallMi IPaKTHKO-OPUEHTUPOBAHHOTO



1.7

1.8

1.9

1.10

1.11

1.12

XapakTepa: BbIABIATH IPUUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTH
00bsicHeHHE U3 | — 2 TOTUYECKHX IIAroB ¢ OMOpor Ha 1 — 2 U3ydeHHBIX
cBOWcTBAa  (U3MYECKHX  SBJICHUH, (U3MYECKUX  3aKOHA  WJIH

3aKOHOMEPHOCTHU

pemarh pacu€THble 3aja4il B 1 — 2 NEWCTBUS, UCIONB3YS 3aKOHBI U
(bopMyIIbl, CBSI3bIBAIONIME (PU3NUCCKUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIOBHS  33J]a4dl  3alUChIBATh KPAaTKOe YCIOBHE, IMOJICTABIAThH
¢u3nveckrue BeMUYUHBI B (POPMYIBI M MPOBOAUTH PACUYETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOAMMBIC I PEHICHUs 3a/1a4, OLICHUBATh

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh HPHU MOMOIIH
(¢u3NYECKUX METOAOB, B ONHMCAHWU HCCIEIOBAHUS  BBLICIATH
IIPOBEPSIEMOE MPEANOJIOKEHUE (rumoresy), pasnuyarh u
MHTEPIPETHPOBATH MOJYUYSCHHBIN PE3yIbTaT, HAXOIUTh OIIMOKH B XOE

OIIbITA, ACJIaTh BBIBOALI IO €I'0 PE3yJibTaTaM

OPOBOAMUTH OIBITHl MO HAOMIOAEHUIO (U3MYECKUX SBICHUN WK
(GU3MYECKUX  CBOMCTB  TEIL: dbopMynupoBaTh  MPOBEPsSEMbIC
MOPENIONIOKEHNUs,  CcOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, 3aIlIMChIBaTh X0/ OIIbITa U (bOpMYHHpOBaTb BBIBOJbI

BBIMOJHATh TNPSMbIE HW3MEPEHHUs C MCIOIb30BAaHUEM AaHAJOTOBBIX H
U(POBBIX NPUOOPOB, 3aMUCHIBATh MOKa3aHUs MPUOOPOB € Yy4ETOM

3aJJaHHOH a0COIIOTHOM MOTrPEeNIHOCTH U3MEPEHUI

IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJJHON (PU3NYECKOI BEIIMUUHBI
OT APYrod C HCIHOJIb30BAaHUEM MPSAMBIX HW3MEPEHMH, y4acTBOBATH B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY H
BBITOJIHATh U3MEPEHHUS, CIeysl IPEUI0KEHHOMY II1aHy, (GUKCHPOBAThH
pe3yNbTaThl MOJTYYEHHON 3aBUCHMOCTH (PU3MYECKHX BEIMYMH B BUJE
NPEeUIOKEHHBIX TAaOJIHUIl U TpauKOB, JAeNIaTh BBIBOJBI MO Pe3ylbTaTaM

HCCICA0OBaHUA

IPOBOJIUTh KOCBEHHBIE H3MEPEHHUs (U3NYECKUX BEIUYHH, CIeays
NPeJIOKEHHOW MHCTPYKIUU: MPHU BBHIMOJIHEHUU M3MEPEHUN coOuparthb

SKCHCPUMCHTAJIbHYIO YCTAHOBKY HW BBIYUCIIATL 3HAYCHHC HCKOMOM



1.13

1.14

1.15

1.16

1.17

1.18

1.19

BCIIMYHUHBI

coOioaTh MNpaBWiIa TEXHUKH Oe30macHOCTH Tpu  pabore ¢

1a00paTOPHBIM 000PYIOBaHUEM

YKa3bIBaTh MPUHIUIIBI ICHCTBUS PUOOPOB U TEXHUYECKHUX YCTPOICTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C MIOMOUIbIO UX ONMCAHMS, UCIIOIb3Ysl 3HAHUS
0 cBoHcTBax (U3NYECKUX SBICHUA U HeoOXoauMble (QU3MUEcKHe

3aKOHBI 1 3aKOHOMECPHOCTHU

OPUBOANUTE TNpPHUMEPHl  (HAXOAWTH HMHGOPMAIMIO O MPHUMEPax)
NPaKTUYECKOTO MCIOJIb30BaHUS (DU3MYECKUX 3HAHUI B MOBCEIHEBHOMN
YKU3HU JIJIs1 00ecIieueHusI Oe30IMacCHOCTH P OOPAICHUH ¢ MPUOOpaMu
U TEXHUYECKUMU YCTPONCTBAMH, COXPAHCHHS 30POBbS U COOJIIOICHHUSI

HOPM 3KOJIOIT'HYCCKOI'O ITIOBCACHUS B 01<py>1<a}omep"1 cpeac

OCYIIECTBIISITh OTOOpP MCTOYHHMKOB WMH(poOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUW M IYyTEM CpPAaBHEHUS pPA3JIMYHBIX MCTOYHUKOB
BBIJICJIATE HMH(OpMAIUIO, KOTOpasl SBISETCS MPOTUBOPEUMBOM WM

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCII0JIb30BaTh pu BBITNIOJTHEHUH y4EOHBIX 3a/laHui
HAyYHOTIONYJSIPHYIO  JIMTEpaTypy  (U3MYECKOTO  COAEp KaHMs,
CIIPaBOYHBIE MaTEPHAIIbl, peCypChl ceTH MIHTEepHET, BIageTh NpUEMaMu
KOHCIIEKTUPOBaHUS TEKCTa, mnpeoOpa3oBaHusl MH(GOpMaLUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

cOo3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBbIE U YCTHBIE COOOIEHUS
Ha OCHOBE 2 — 3 UCTOYHHUKOB MH(pOpMAIUU (PU3HUUECKOTO COAECpKAHMUS,
B TOM 4HCJIE IMYyOJMYHO JeNaTh KpaTKUE COOOLIEHHS O pe3ysbTarax
IPOEKTOB WM Y4YEOHBIX UCCIEOBAaHMM, MpPU OSTOM TI'PaMOTHO
UCIOJIb30BaTh HW3YYCHHbIM MOHATHHHBIA ammapar Kypca (U3MKH,

COIIPOBOKAATH BBICTYIIJICHUC HpeBCHTaHI/ICﬁ

IIPYU BBIMOJHEHUH y4EOHBIX MPOEKTOB U HCCIEAOBAHUN pacHpelensTh
00513aHHOCTH B TPYIII€ B COOTBETCTBUHM C MOCTaBJIEHHBIMHU 3aJlauaMH,

CJIICOAUTH 3a BBIIIOJJHCHHUEM IIJIaHa ,ZIGI)iCTBHfI, aJICKBATHO OICHHWBATH



8 KUIACC

Kon

NpoBePsIEMOro
pe3yjabTara

11

1.2

1.3

1.4

1.5

1.6

COOCTBEHHBIH BKJIaJ B JACATCIIbHOCTD T'PYIIIIBI, BBICTpAUBATh

KOMMYHUKATHBHOC B3aI/IMOZ[€I>'ICTBI/IC, YUUTBIBAsI MHCHUC OKPYXKAIOMIUX

HpOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06pa30BaTeJIbH0ﬁ nmporpaMMbl OCHOBHOTI'O 06H191"0 06p330BaHI/Iﬂ

HCIIOJB30BaTh IMOHATHA

pasiinuaTtb ABJICHHUA I10 OIIMCAHHIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)1/131/1“1601(06 SABJICHUC

pacro3HaBaTh TPOSIBIICHUE M3YyYCHHBIX (PU3MUYECKUX SIBICHHHA B
OKpY’KaloIlleM MHUpe, B TOM 4Hcie (U3UYECKUe SBJICHUS B MPHUPOJE,
IpU 3TOM NEPEBOAMUTH MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIIEISTH

CyIIECTBEHHBIE CBOMCTBA (NPU3HAKN) (PU3HUECKUX SBICHUIN

ONKCHIBATh W3YyYEHHBIE CBOWCTBA Tel H (PU3MUECKUE SIBJICHUS,
UCTONB3ys (U3NYECKUE BEIMYMHBI, [P ONMCAHUU IMPABUIIBHO
TpakTOoBaThb  (U3MYECKUH  CMBICI  HCIOJb3YEMbIX  BEJIHMYUH,
0003HaueHMsI MU €IUHMIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIHI,
CBSA3BIBAIOIIME JaHHYIO  (U3UYECKYI0 BEIUYMHY C JPYTHUMH
BEIMYMHAMH,  CTPOUTh  TIpadUKM  HU3YYEHHBIX  3aBUCHUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHMH

XapaKkTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M IPOLIECCHI,
WCIIONIb3ysl W3YYEHHBIE 3aKOHbBI, IPU OTOM JaBaTb CIOBECHYIO
GOpMYyITUPOBKY 3aKOHa M  3alMChIBaTh €r0  MaTeMaTU4ecKoe

BBIPAKECHHE

OO0BSCHATh (PU3NYECKUE TMPOILIECCHl U CBOWCTBA TEN, B TOM YHCIE W B
KOHTEKCT€  CHUTyallUll  MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHHE 13 1 —
2 JIOTMYECKHWX IIaroB ¢ moMompio 1 — 2 W3y4eHHBIX CBOWCTBA

bu3nyecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pemaTts pacuéTHble 3ajaud B 2 — 3 NEHCTBUS, UCIOJB3YS 3aKOHBI U
(bopMybl, cBs3bIBatOLIME (PU3MUECKUE BETUYMHBL: Ha OCHOBE aHAIM3a
YCIJIOBMS 3aJ1a4dl 3alMCBIBATH KPATKOE YCIIOBHE, BBIABIITH HEJOCTATOK
JAHHBIX JJIs pelIeHUs 3aJauyd, BBIOMpPATb 3aKOHbI U (OPMYIIBI,
HeoOXoauMble Ui €€ pelleHMs], NTPOBOAUTH pacué€Thl U CPaBHUBATH
IOJYyYeHHOE 3HaueHUe (U3NYECKOM BEIMYMHBI C HU3BECTHBIMU

JaHHBIMHA

pacrio3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh IPH HOMOIIU
(GU3NYEeCKUX METOJIOB, UCIONb3Ysl ONHUCAHUE UCCIIEAOBAHUS, BbIIEIATh
IIPOBEPSIEMOE IPEAINIONIOKEHUE, OLEHUBATh IPAaBUIBHOCTh IOPSJKA

IMPOBCACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOABI

OPOBOJIUTH OMNBITBI 10 HAOMIOACHUIO (UIUYECKUX SIBICHUH HIIH
dusznueckux  CBOMCTB  Tem:  (OpMyIHpOBaTh  IPOBEpSEMbIC
IOPEIIOJIOKEHNs,  CcOOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] ONBITA U (POPMYITHPOBATH BHIBOIBI

BBIIIOJIHATH IPSAMBIE M3MEPEHUSA C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOpOB U ATYNKOB (PU3UYECKUX BEIHMYUH, CPABHUBATH PE3YJIbTATHI

U3MEPEHHM ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJJHON (PU3NYECKOI BEIIMUUHBI
OT JPYroll € HCIOJB30BAHUEM IIPSMBIX HM3MEPEHUH: IUIAaHUPOBATH
UCCIIeIoBaHMe, COOMpaTh YCTAaHOBKY M BBINOJIHATh U3MEPEHUS, CIEays
NpEeUIOKEHHOMY IUIaHy, (UKCHUpOBaTh pe3yJbTaThl IOJy4YEHHOU
3aBHUCUMOCTH B BHUJAE TaOiull M TIpaduKOB, JenaTh BBIBOIBI 10

pe3yjbTaTtaM UCCICIOBaHUA

MMpOBOAUTD KOCBCHHBIC HU3MCPCHUMA (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHUA, CO6I/IpaTI> IKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ceaysa HpGI[J'IO)KGHHOfI WHCTPYKIIMU, U  BBIYUCIIATH 3HAUYCHUC

BCJIMYNHBI

coOnrofaTh MpaBWiIa TEXHUKH 0€30MacHOCTH TIpu  pabore cC

1a00paTOPHBIM 000PYIOBaHHEM

XapaKTCPU30BaTh IMMPUHIHUIILL JeficTBUS HU3YUCHHBIX HpI/I60pOB )51

TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIMMCaHUWsA, UCIIOJIb3Yys 3HAHUA



1.15

1.16

1.17

1.18

1.19

1.20

0 cBOicTBaXx (U3MUECKUX SBICHUH U HEOOXOoIuMble (u3nuecKue

3aKOHOMEPHOCTH

paciio3HaBaTb IIPOCTBIE TEXHHYCCKUC YCTpOﬁCTBa U HU3MEPHUTCIIBHBIC
HpI/I60pBI mo CxXeéMaM M CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATHL CXCMbI
OJICKTPHUICCKUX ueneﬁ C TIOCICAOBATCIIBHBIM W  IapajlJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHUS

9JICMCHTOB 3JICKTPHUYCCKUX nernei

OPUBOAUTE TNPHUMEPHl  (HAXOAWTH HMHMOPMAIMIO O MPHUMEPAx)
HPAKTHYECKOTO MCIOIb30BaHMs (PU3NUECKUX 3HAHHI B MMOBCEAHEBHOMN
YKU3HU 7151 oOecriedeHusi Oe30MacHOCTH P OOpaIEHUH ¢ MPUOOpaMu
U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 37I0pPOBbsI M COOJIIOICHUS

HOPM 3KOJIOIT'HYCCKOI'O ITIOBCACHUS B 01<py>1<a}omep"1 cpeac

OCYIIECTBIISATh MOUCK UH(POpMANK (HUZUIECKOTO COACPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEKOLIMXCA 3HAHUW U IYTEM CpPaBHEHHUS
JOTIOTHUTEIBHBIX HMCTOYHHKOB BBIICISITH HH(POPMAIMIO, KOTOpas

SIBIISICTCS IPOTHBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

UCMOJIb30BaTh IPU  BBINOJHEHUMM Y4YeOHBIX 3aJaHUN  Hay4yHO-
HOMYJISIPHYIO JIUTEpaTypy (U3MYECKOTO COJEP)KaHUs, CIIPABOYHBIE
Marepuainsl, pecypcbl ceth  MHrepHer, BiageTe  NpuUEMaMu
KOHCIIEKTUPOBaHUS TEKCTa, mnpeoOpa3oBaHusl MH(GOpMaLUU U3 OJIHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBCHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIIEHUS,
0000mas wHQOpPMAIMIO M3 HECKOIbKUX HCTOYHUKOB (PHUIUIECKOTO
COJICpP)KAaHUs, B TOM 4YHCJIE IyOJUYHO TMPEICTABISATh PE3YIbTAThI
MPOEKTHON WM HCCIENOBAaTeNbCKOM JIeATENbHOCTH, IMPH OSTOM
rPaMOTHO HCIOJIb30BaTh W3YYCHHBIN MOHATUHHBIA ammapar Kypca

(1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

IpPU BHINIOTHEHUH YUEOHBIX MPOEKTOB W HCCIEAOBaHUN (PUINUECKUX
MIPOLIECCOB paclpeesiTh 00S3aHHOCTH B TIPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33/l1a4aMU, CIEIUTh 33 BHINIOJHEHUEM IJIaHA IEHCTBUIMA
U KOPPEKTUPOBATh €r0, aJIEKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B

ACATCIIBHOCTD T'pYIIIIBI, BBICTpAanNBATb KOMMYHUKATHBHOC



9 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1.1

1.2

1.3

14

1.5

1.6

B3aMMOJICICTBHE, MIPOSBIISAA TOTOBHOCTD pa3peliaTh KOHQIUKTHI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHON MNPOrPaAMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pa3inyaTtb ABJICHHA IO OIMMMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-I€CK06 SIBJICHUC

pacrio3HaBaTh IpOSIBICHHE M3YYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalolleM MHUpPE, B TOM 4YHCle (U3NYECKUE SBICHUS B MPHPOIE,
OpU 3TOM NEPEeBOIUTH MPAKTHUECKYIO 3a/lauy B y4yeOHYIO, BBLAEIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) PUBNUECKUX SIBICHUN

ONHKCBHIBATh H3YyYEHHbIE CBOWCTBA Tel M (PU3MUECKUE SIBJICHUS,
UCTIONB3Ysl (U3WYECKHE BEIWYMHBI, IPH ONHCAHWUU TPABUIBHO
TPaKTOBaThb  (PU3MUECKUH  CMBICH  HUCIOJb3YEeMBIX  BEJIUYHUH,
0003Ha4YeHMs] U €AUHULIBI (U3UYECKUX BEIMYUH, HAXOAUTHh (OPMYJIbL,
CBS3BIBAIOIME  JIAHHYIO  (PU3MUYECKYI0 BEIMYUMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh  TpadUKU  M3YyYEHHBIX  3aBHCHUMOCTEH

(UBHUYECKUX BETUYUH

XapaKTCpU30BaATh CBOMCTBaA TCI, (bmnqecxne SBJICHUA U TIPOLIECCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIPpU O3TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHa n 3allMCbIBATh €ro MATEMAaTHYCCKOC

BBIPAXKCHUC

OOBSACHATh (PU3MYECKHUE IMPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE  CUTyallull  IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2 —
3 JOrMyeckux IIaroB C MOMOUIbI0 2 — 3 M3YYEHHBIX CBOHCTBA

(I)I/IBI/I‘-ICCKI/IX ﬂBJIeHI/Iﬁ, (I)I/ISI/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU



1.7

1.8

1.9

1.10

1.11

1.12

1.13

pemath pacy€THbIe 3ahayd (OmMUparolecs Ha cucteMy u3z 2 — 3
YPaBHEHMI), HCHOIb3ysd 3aKOHbl M  (DOPMyIbl, CBS3BIBAIOLIUE
¢usnueckue BEIMUYUHBI: HA OCHOBE AaHAIM3a YCJIOBUS 3aJaud
3allUCBhIBaTh ~ KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIUE WU
U30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAMMEbIE
JUI pelleHMs, NMPOBOAUTh pPacu€Tbl U OLIEHUBATh PEATUCTHUYHOCTh

MMOJIYYCHHOI'O 3HAYCHUA (bHSH‘ICCKOﬁ BCIIMYHHBI

pacrio3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh IPH HOMOIIU
(GU3MUECKUX METOJI0B, UCIONb3Ys ONUCAHHE UCCIIEAOBAaHUS, BbIIEIATh
IIPOBEPSIEMOE IPEAINIONIOKEHUE, OLEHUBATh IPAaBUIBHOCTh IOPSJKA
IPOBE/ICHUS] HUCCIICOBAHMs, J€1aTh BBIBOJBI, HMHTEPIPETUPOBATD

PE3yIbTAaThL Ha6HIOHGHHﬁ H OIIBITOB

OPOBOAMUTH OIBITHl MO HAOMIOAEHUIO (U3MYECKUX SBICHUN WIH
(Gu3NYECKUX CBOMCTB TEJ: CaMOCTOSITEILHO COOMpaTh YCTaHOBKY M3
U30BITOYHOTO Habopa 00OpYJIOBaHMS, OMHCHIBATH XOJ OIbBITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

OPOBOAMTH TpPU HEOOXOTUMOCTU CEPUI0 IMPSIMBIX H3MEPEHHI,
ompeneNss cpelHee 3HAueHWe H3MepseMoil BenuduHbl ((hokycHoe
paccTosiHie coOuparomield JIMH3BI), OOOCHOBBIBATH BEIOOP cIlOcO0a

M3MepeHUs (U3MEPUTENBHOTO Ipubopa)

OPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTEH (M3NYECKUX BEIMYMH C
MCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHMI: IUIAHUPOBATH HCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PUKCHpPOBATh pe3yJabTaThbl
MOJIyYUEHHOW 3aBUCHMOCTH (U3NYECKUX BEJIMYMH B BUAE TaOIHUIM

l"pa(bI/IKOB, ACJIaTh BBIBOALI 11O PE3yJIbTaTaM UCCICAOBAaHMA

OPOBOJIUTh  KOCBEHHbIE  M3MEpeHHMs  (PU3MYECKMX  BEIMYMH:
IUIAHUPOBATh U3MEPEHMSI, COOMPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIIIOJIHATh ~ U3MEPEHUS, CIEAys IPEUIOKEHHON  HMHCTPYKLHH,
BBIYMCIIATh 3HAYEHHWE BEIMYMHBI M AHAJIM3UPOBATh ITOJyYCHHBIE

PE3YJBTATHI C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

coOnrofaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TIpu  pabore cC

1a00paTOPHBIM 000PYIOBaHHEM



1.14

1.15

1.16

1.17

1.18

1.19

1.20

pa3nu4yaTth OCHOBHBIC IMPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHas TOYKa, aOCOMIOTHO TBEPAOE TEJO, TOUEUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas

MOZACIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX OMMCAHUS, UCIIOJIb3Ys 3HAHUS
0 cBoicTBax (U3NYECKUX SBICHUA U HeoOXoauMble (QU3UUECcKHe

3aKOHOMEPHOCTH

UCIIOJIB30BAaTh  CXEMbl M  CXEMAaTUYHBIE PUCYHKHM  H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIIEHUH Y4eOHO-IIPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBbI JUIsl IOCTPOEHUSI U300paKEHUI B IJIOCKOM

3epKajie U CoOMparomieH JINH3e

NPUBOJUTh TNPUMEPbl  (HAXOAUTh HMHMOPMAIMIO O MPHUMEpax)
MPAKTUIECKOTO HMCIIOJIb30BaHUS (PU3NUYECKUX 3HAHWUH B TIOBCETHEBHOM
JKU3HH I 0OecrieueHus 0€30MMacHOCTH MpH oOpaIieHuu ¢ mprudopamMu
Y TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbSI M COOITIOACHHMS

HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKpY KaIoLIel cpeze

OCYIIECTBIISATh MOUCK MH(DOpMaMKU (PUINYECKOTO COJCPIKAHUSI B CETU
WNutepuer, camocTosTenbHO (HOpMYyIUpys TOWCKOBBIM  3ampoc,
HaXOAUThb  IIYTH  ONPEACIEHUS  JOCTOBEPHOCTH  IOJYYEHHOMU
uH(pOpMaIlMM HAa OCHOBE HMMEIOIIUXCS 3HAHUW W JIOMOJIHUTEIBHBIX

HUCTOYHHUKOB

UCIIONIb30BAaTh IPH  BBIMOJIHEHMM Y4E€OHBIX 3aJaHUi  HaydHO-
HOMYJSPHYIO JIUTEPaTypy (PU3MUECKOro cojaepKaHUs, CIPaBOYHbIE
MaTtepuaisl, pecypchl cetd  MHTepHeT; BianeTe  NpUEMaMH
KOHCIIEKTUPOBaHUS TEKCTa, MnpeoOpa3oBaHusl MHGOpMaLMU W3 OJIHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE
UHPOPMALIUU U3 HECKOJBKUX HCTOYHHUKOB (PU3MUYECKOIO COAEpKaHMS,
myOIMYHO MPEACTaBIATh pe3ynbTaThl MTPOEKTHOMN WU

HCCIIeI0BATEIbCKOM ACATCIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIL30BATH



U3yYCHHBIN MOHATHMHBIA amnmapaT HM3y4aeMoro paszena (QHU3UKd U

COTMPOBOXKAATh BBICTYIUIEHUE MpE3eHTalueld ¢ yuéToM 0COOEHHOCTEH

aAyaIUuTOPUU CBEPCTHUKOB

OpY BBIOJHEHUU YYEOHBIX HPOEKTOB M HMCCIECIOBAaHMNA (U3UUECKUX

IponecCoB pacupeCaciIATh 0053aHHOCTH B Tpymnmne€ B COOTBETCTBUHU C

IIOCTAaBJICHHBIMU 3aJadaMi, CIICAUTH 3a BBIIIOJITHCHUECM IlJIaHa I[eﬁCTBHﬁ

1.21

H KOPPEKTUPOBATh €I0, aJ€KBATHO OLUCHHBATH COOCTBEHHBIH BKJIaJl B

ACATCIIbHOCTD T'PYIIIIBI, BBICTPAanBaTh KOMMYHUKATHBHOC

B3aUMO/ICIICTBHE, IPOSBIISS TOTOBHOCTh pa3pemaTb KOH(QIUKTHI

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAaHUSA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHPA

7 KJACC
Kon
Koa yiemenra
pasneia
1.1
1.2
1
1.3
14
15

®usznka — Hayka O MNpupoje. SIBIEHUS NPUPOIBIL.
®usnyeckue  ABJIEHUS:  MEXAaHUYECKHE,  TEIJIOBBIE,

QJICKTPUYICCKUEC, MArHUTHBIC, CBECTOBBIC, 3BYKOBLIC

Ouznyeckue  BeNUYHMHBL.  M3MmepeHue  QU3NYECKUX
BenuuuH.  Ousmueckue  mpubopel.  [lorpemHuocts

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHUIL

ECTCCTBeHHOHaquBIﬁ MCTOA TIIO3HAHMA: Ha6J'II-OI[eHI/Ie,
IIOCTaAaHOBKAa HAY4YHOI'0 BOIIPOCA, BBIABHMIKCHUC THUIIOTE3,
OKCIICPUMCHT 110 I[POBCPKE  THUIIOTE3, 00BsICHEHHE

HaAOJIIOIaEMOT0 SIBIIEHUS
Onucanne pU3NYECKUX SBIECHUN C TTOMOIIBIO MOJIETIeH

[IpakTuueckue padbOTHI:



#H##Par#H##13mMepenne pacCTOSHHIA.

##HPar##H#I3mepenre  00bEMa KUAKOCTH U TBEPAOTO

Telna.
#H##Par###OnpeneneHue pa3MepoB MaJIbIX TEll.

#HH##Par###lI3mepenue  Temneparypsl IpU  TIOMOIIA

KUJKOCTHOTO TEPMOMETpPA U JaTUYUKa TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

2.4

2.5

2.6

###Par#H#CTpoeHne BeleCTBa: aTOMbl U MOJIEKYJIbI, UX
pa3mepbl. OIBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE

BCIICCTBA

#H##Par#### ] prxenne yactui BemecTBa. CBA3b CKOPOCTH
JIBUKEHHMSI YacTUI] C Temreparypoid. bpoyHoBckoe

nBuxkeHue, Tudysus

B3aHMOHGﬁCTBH€ YaCTHIL BCIICCTBA: IPUTAIKCHUEC U

OTTAJIKUBAHHUC

##H#Par### ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE
ra3oB, *XHMJIKOCTeH U TBEPABIX (KPUCTAUIMYECKUX) Tell.
BzanmocBs3n MCKOY CBOMCTBaAMH BCIICCTB B pPAa3HBIX
arperaTHpIX COCTOSHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOECHHEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTudeckue pabOTHI:

#HPar###Onenka auameTpa aroMa METOJOM psJIOB (C

ucrnoinb3oBaHueM ¢potorpaduii).

#HHPar###OnbI T 10 HaOJIFO JEHUTO TEILIOBOTO

pacIIupeHus Ta30B.

#HHPar##H#ONBITEL 110 OOHAPYXKEHUIO JEUCTBHS — CHII

MOJICKYJISIPHOT'O IMMPUTSKCHU A



JIBDKEHUE U B3BAUMOJIEMCTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexanuueckoe JIBUKECHUE. PaBHOMepHOE 51

HEpPaBHOMEPHOE JIBUKECHUE

H#HH#Par##H##CkopocTb. Cpenusis CKOPOCTh npu
HEpPaBHOMEPHOM JIBIDKEHUH. Pacuér mytm u BpeMeHH

JABHKCHU A

SIBnenue nHepuuu. 3aKoH uHepuuu. BaumopeiicTeue ten
KaK IPAYMHA U3MEHEHUs CKOPOCTH JIBHKEHMs Tesl. Macca

KakK ME€pa HHEPTHOCTH TCJIa

#H#Par###Inornocts BemiectBa. CBA3b IUIOTHOCTH C

KOJIMYCCTBOM MOJICKYJI B €AUHULIC 00BEMa BCIICCTBA
Cuita xak XapaKTCPpUCTHKA B3aUMOJACUCTBHS Tell

Cuna ympyroctd u 3akoH ['yka. M3mepenue cuibl ¢

IIOMOIIIBIO AMHAMOMECTpPA

#HH#HPar### Isnenue Taroreuus u cwia Tsokectu. Cua

TSKECTU Ha ApYrux maHerax. Bec rema. HesecomocTs

Cuna TPCHUH. TpeHHe CKOJIB’KCHHUA U TPCHUC IIOKO4.

TpeHune B npupoie U TEXHUKE

#HPar##H#Crnoxxenue CuJl, HalpaBJIEHHBIX 110 OJHOMN

npsAMoi. PaBHoIeHCTBYIOIIAS CUIT

[IpakTuyeckue paboOTHI:

OnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JBHXKEHHUS
(mapuka B JKUOKOCTH, MOJENTH  DIEKTPHUYECKOTO
aBToMoOMIIE W Tak ganee). OmnpeneneHue cpeaHen
CKOPOCTH  CKONIbKEHHS Opycka WIM IIapuka IO
HAKJIOHHOM  mIockoctH.  OmnpeneneHre  MIOTHOCTH
TBEPIOTO Tena. OnBITHI, JEMOHCTPHUPYIOIIHE
3aBUCHUMOCTh pacTsDKeHUs (aedopmanuu) NpyKUHBI OT

HpHJ’IO)KCHHOfI CHIJIBI. OHBITBI, ACMOHCTPUPYIOIIHE



3.11

3.12

3aBUCUMOCTDb CHJIbI TPCHUSA CKOJIBKCHHA OT BCCa TCJIa U

XapakTepa COIPUKACarOIINXCsl IOBEPXHOCTEN

OusnyecKue SABICHUS B IPUPOJE: PUMEPHI ABWKEHUS C
pPa3JIMYHBIMU CKOPOCTSIMH B JKMBOW M HEXUBOU IIPUPOJE,

JIEVICTBUE CUJIbI TPEHUS B IIPUPOJIEC U TEXHUKE

Texunyeckue YCTpOﬁCTBai JAUHAMOMCETP, IMOAIIUITHUKH

JIABJIEHME TBEPJIBIX TEJI, )KUIKOCTEN 11 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Hapnenne T1BEpHoro Ttena. CrocoObl YMEHBIICHHS |

YBCIMYCHUA OABJICHUA

[[aBJ'IeHI/Ie rasa. 3aBHCUMOCTh JaBJICHHU rasa OT O6’béMa,

TEeMIEPATypPhI

Hepez[aqa JaBJICHUA TBépI[bIMI/I TCJIaMH1, KHJIAKOCTIAMU H

razamu. 3axoH [lackais. [ITneBMaTHYecKre MalTuHbI

3aBUCUMOCTh  JIABJICHHSI  KHJKOCTH OT  TJIyOWHBI.
I'unpocratuueckuii mapagokc. CooOmaronyecss cocybl.

I HUAPABIMYCCKUEC MCXaHHU3MbI

Atmocdepa 3emsin u atMocepHoe aasieHue. [IpuunHel
CYIIECTBOBaHMS BO3AYIIHONH 00o0souku 3emin. OmnbIT
Toppuuennu. 3aBUCHUMOCTh aTMOC(HEPHOrO JABICHUS OT

BBICOTEI HaJl YPOBHEM MOPs

N3mepenne atmochepHoro mamieHus. I[lpubopsr ms

HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

I[eﬁCTBHC KUIKOCTHU M ra3a Ha HOpr)KéHHOC B HUX TCJIO.

BrrtankuBatorias (apxumMeioBa) cuia. 3aKoH Apxumena
[lnnaBanue ten. Bo3ayxoriaBanue
[IpakTuueckue padbOTHI:

HccnegoBaHnne 3aBUCHMOCTH Beca Tella B BOJIE OT 00BEéMa

MOTPYKEHHOW B JKMIKOCTh 4YacTu Tena. OmnpeneneHue



4.10

411

BBITAJIKUBAIOLEA  CHJIBI, JICMCTBYIOIIEM Ha  TEIO,
MOrpyKEHHOE B JKHUIKOCTh. IIpoBepka He3aBHCHMOCTH
BBITAJIKUBAIOIEA CHUJIbI, JCUCTBYIOIIEH Ha TEIO0 B
KUJKOCTH, OT Macchl Tena. ONbITHI, 1€MOHCTPUPYIOLINE
3aBUCUMOCTb BBITAJKUBAOLIEH CUJIbI, JEHCTBYIOLIECH Ha
TEJO B KUAKOCTU, OT 00bEMa MOTPYKEHHOU B JKUJIKOCTD
4acTu Tela u oT IJIOTHOCTHU JKUJIKOCTH.
KoHctpynpoBanue apeomerpa WM KOHCTPYHPOBAaHUE

JIOJIKU ¥ OTIpeJieicHUe €€ rpy30MoIbEMHOCTH

dusnueckue SBJICHUA B npupoae: BJIMAHHC
aTMOC(bepHOFO JaBJICHHUS Ha JKHBOM OpraHu3Mm, IIJIaBaHUC

pBIO

TexHuyeckue ycTpoiicTBa: COOOILAOLIUECS COCY/IBL,
YCTPOMCTBO  BOJOMNPOBOJA, THAPABIMYECKHM  TIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPUIHEBOHM Hacoc,

apeomeTp

PABOTA, MOITHOCTD, SOHEPI'UA

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

Mexanunyeckas padbora
Mexannueckas MOITHOCTD

HpOCTLIe MCXAaHU3MBI: pbryar, 6J'IOK, HaKJIOHHasa

IIIIOCKOCTh. HpaBI/IJ'IO paBHOBECHS pblyara
HpI/IMeHCHI/Ie IpaBHJjia PAaBHOBCCHUSA pblvUara K 6J'IOI(y

«3o10T0€  mpaBwio»  MexaHuku.  Koadduuumenrt
MIOJIE3HOTO JeHCTBUS MeXaHu3MOB. IIpocTeie MeXaHU3MBI

B OBITY U TEXHHKE
[ToreHmmanpHast SHEPTUM TeJA, MOJIHITOTO Hall 3eMIIEN
Kunernueckas sneprus

Ilonnas MexaHHU4YeCKas OHECPIus. 3aK0H H3MCHCHUS U

COXPAaHCHUSA MEXaHHU4YECKOI OHCPIrun



8 KUIACC

Kon
pa3jiena

5.9

5.10

5.11

Koxa hinemenTa

[IpakTrueckue pabOTHI:

##HPar##H#Onpenenenue paboThl CHJIBI TPEHHS TpHU
PaBHOMEpPHOM JBMXKEHHHM Tela [0 TOPU30HTAIBHOM
noBepxHocTu. MccienoBaHue — yCIOBUH — paBHOBECHS
peryara. M3mepenne KIIJ[ HakIOHHOW IJIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHHYeCKOM OHEPIrun

dusndyeckue SABJICHUI B Ipupoac: pblHaru B TECIC

YECJI0BCKa

TexHuueckue yCTpOMCTBA: pblyar, IMOJABHXKHBIA U
HEMOJIBWKHBIM OJOKH, HaKJIOHHAsl MJIOCKOCTb, MPOCTHIC

MCXaHHM3MEI B 6HTy

IIpoBepsiemble 1eMEHTHI COePKAHUS

TEIIVIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4

6.5

OcCHOBHBIE  TOJIO)KEHUS  MOJIEKYJISIPHO-KUHETHYECKON
TEOpPUM CTPOCHMA BellecTBa. Macca U pasMepsl MOJIEKYIL.
OneIThl, NOATBEP)KIAIOLUINE  OCHOBHBIE  IOJIOKEHUS

MOJIEKYJISIPHOKMHETUYECKON TEOPUH

Mogenu TBép,Z[OFO, KHUAKOTIO U ra3006pa3H0r0 COCTOSIHUH

BenlecTBa. Kpucrannuueckue u amopHble Tena

OObsicHEHHE CBOMCTB ra3oB, JKUIKOCTEH M TBEPABIX TeEl
Ha OCHOBE IIOJIOKEHHH MOJIEKYIIPHOKHHETUYECKON

Teopun
CMaunBaHue U KalWUISIPHBIC SBJICHUS

TennoBoe pacmIMpeHne U cxKaTue



6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO

TCIIJIOBOI'O IBHMXKXCHHA YaCTHUIL

Brytpennsis sneprus. CriocoObl U3MEHEHUsI BHYTPEHHEH

SHCpIruu: TCIuIoncpeaada 1 COBCPpUICHUC pa60TbI

Buael Temionepenayu: TEIUIONPOBOAHOCTh, KOHBEKIIUSA,

U3Iy4EeHUE

KomunuectBo TEILJIOTEL. VY nenvruasg TEIUIOEMKOCTD

BE€IICCTBA

TermmooOMeH M TEmJOBOE paBHOBECHE. Y paBHEHHE

TEMI0BOro OajzaHca

IInaBnenue u OTBCPACBAHUC KPHUCTATIIIMYCCKHUX BCHICCTB.

VY aenbHas TEIioTa MaaBJIcHUS

[TapooOpa3zoBanue u konaeHcanus. Mcnapenne. Kunenue.
VYaenpHas TeruioTa MmapooOpazoBaHUA. 3aBHCHUMOCTH

TEMIIepaTypbl KUIIEHUs OT aTMOC(EPHOTO JTaBICHHS
BiaxxHocTs BO31yXa
OHeprus TOIMBA. Y IeJbHas TEIIOTa CrOPaHUs

[Mpunmuner  pabGotel  TemnoBbix  apurateneid  KITJ]
TEIJIOBOT'O JBHUTaTelsd. TeIUIOBLIE NBUTaTEIN U 3alluTa

OKPYXAarOIEei Cpeabl

3aKOH COXpaHEHMs U MPEBPAIICHHs SHEPTUU B TEIIOBBIX

nporeccax
[TpakTyeckue paboOTHI:

HHHPar###0NbITl 0 OOHApY)KEHHUIO JIEHCTBUS  CHJI

MOJICKYJIAPHOTO ITPUTAKCHUA.

HH#HParf##ONBITEL 110 BBIPALIMBAHUIO  KPHUCTAJIOB



6.18

TOBAPEHHOM COJIM WJIM caxapa.

#H#HPart###OnpITE o HaOJIFO JEHUTO TEIJIOBOTO

paciupCHUsA ras3osB, )KHHKOCTeﬁ u TBépI[BIX TCII.

#H##Par###OnpeeneHre N1aBleHUs BO3Ayxa B OauloHE

HIIPULA.

HHHPar###ONBITB,  IEMOHCTPUPYIOIIME  3aBHCHUMOCTh
JaBJICHUS] BO3AyXa OT ero o0bEMa M HarpeBaHUS WU

OXJIAXKACHUA.

H#i##Par### IpoBepka TUINOTE3bl JTUHEHHON 3aBUCUMOCTH
JUTMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUYECCKON TpyOKe

OT TCMIICPATYPBHI.

#iHPar###Habmonenne u3MeHeH!sI BHYTPEHHEH SHEPTUu
Tela B pe3yibTaTe TEIUIonepenadyd U paboThl BHEIIHHMX

CHIJI.

#HiPart##lccnienoBanue  sBIEHUST TEIJIOOOMEHa MpuU

CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.

#H#HPar###Onpenenenne KOJIUYECTBA TEIJIOTHI,
MOJIyYUEHHOTO BOJOW TMpH TEIJI00OMEHE C HarpeTbiM

MCTAJUNIMYCCKUM HUINHAPOM.

H##HPar##H#Onpenenenue yAEIbHOU TEMJI0EMKOCTH

BEII[ECTBA.
#i#HParf##lccnenoBanue npouecca UCapeHusl.

##HPar##H#OnpeneneHie  OTHOCUTEIbHOW  BJIAKHOCTH

BO3/IyXa.

HH#HParf##ONpeiesieHre yAEIbHOM TEIJIOTHl IUIABICHUS

JbAaa.

du3znueckue SBICHHUS B npupoac: IMOBECPXHOCTHOC



6.19

HATSOKCHHWE M KalWUIPHBIC SIBJICHUS B MPHUPOJE,
KpUCTaJUIBl B Tpupoje, uanydeHue CONHIA, 3aMep3aHHe
BOJIOEMOB, MOPCKHE OpH3bI; 00Opa30BaHHE POCHI, TyMaHa,

HUHEA, CHEra.

TexHudyeckue  yCTPOWMCTBA:  KalWUIAPBI,  IIPUMEPHI
WCIIOJIb30BaHUsl KPHUCTALIOB, XUAKOCTHBIM TEPMOMETP,
JATYUK TEMIEpPaTypbl, TEPMOC, CHUCTEMa OTOIUICHHS
JIOMOB, TUTPOMETpPBI, IICUXPOMETp, I[apoBas TypOWHA,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

OnexTpusanus Ten. J[Ba poaa 3JIeKTpUUYECKUX 3aps10B

BsaumopeiictBue 3apsokeHHbIX Tesl. 3akoH Kynona
(3aBUCUMOCTb CHUJIBI B3aUMOJIEUCTBUS 3apS’KEHHBIX TN OT

BCJIIMYHNHBI 3apA0B U paCCTOAHUA MCIKAY TeJ'IaMI/I)

OnexTpuueckoe mnosne. Hanpssk€HHOCTH ANIEKTPUYECKOTO
nosist. [IpuHIUI Cynepno3uIiy SJIEKTPUUECKUX MOe (Ha

KaueCTBEHHOM YPOBHE)

Hocurenn »aieKTpudeckux 3apsgoB. JIEMEHTapHBIN
anekTpudeckuil 3apsan. Ctpoenue atoma. [IpoBonHUKH U

JIAJICKTPUKA
3aKOH COXpaHEHUs ANEKTPUIECKOT0 3apsa

DNEeKTpUYECKUM TOK. VYcenosus CYyILIECTBOBAHUSA

SJICKTPHUYCCKOT'O TOKA. M cTOYHMKH TOCTOSIHHOT'O TOKA

JleficTBUSI STIEKTPUUYECKOTO TOKA (TETIOBOE, XUMHUECKOE,

MaFHI/ITHOC). QHCKTpI/I‘-ICCKI/Iﬁ TOK B JKHAKOCTAX U ra3ax

Onektpuueckass uenb. Cuna Toka. DJIEKTPUUYECKOE

HaIIPsIPKCHUC



7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

ConpoTuBieHNE TPOBOJAHUKA. Y JEIBHOE CONPOTUBIICHUE

BEIIECTBA
3akon Oma 1S yyacTka enu

HOCJ’ICI[OB&TGJ'II)HOC nu napaaiciibHOC COCOAUHECHUC

MIPOBOJHUKOB

Pabota ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH

Jxoyna — Jlenna

DNEKTpUYeCKHe IeMd W TOTPEOUTENH DIEKTPHUSCKON

sHepruu B ObITy. KopoTkoe 3aMbIkaHue

IloctosiHHBIE MarHuThl. B3anMoaeicTBHE ITOCTOSHHBIX

MAarHuToOB

MarautHoe moie. MaruuTHoe mnone 3eMIIM M ero

3HaA4YCHUC OJIA )KHU3HHU Ha 3emne

OmngIT 3pCTCI[a. MarsuTHoe IoJe QJICKTPHUUYCCKOI'0 TOKaA.

HpI/IMeHeHI/Ie QJICKTPOMAarouTOB B TCXHUKE

JleiicTBE MAarHUTHOTO IIOJISI HAa IMPOBOJHUK C TOKOM.
DneKTpoJBUraTesb MOCTOSIHHOrO Toka. Vcmonb3oBaHue
ANIEKTPOJIBUraTeIe B TEXHUYECKHX YCTPOWCTBaX M Ha

TPAHCIIOPTC

Oneitel  Papages. SIBneHne  3IEKTPOMarHUTHOU

nHaykuuu. [Ipasuio Jlenna

OnexTporenepatop. CrocoObl MOTyYeHUS SICKTPUUECKOM
DHEPrUu.  DIEKTPOCTAHIIMM  HA  BO30OHOBISEMBIX

MCTOYHUKAX SHEPTUu
[TpakTuyeckue paboOTHI:

OMnBITHI 1O Ha6J'IIOI[eHI/IIO QJICKTpHU3alUHn TECJI I/IHILYKI_[I/ICI\/'I u

IIPU CONPUKOCHOBEHHH.



UccnenoBanue AeUCTBUS  AJIEKTPUYECKOTO OIS Ha

MPOBOAHUKHU U NJUBJICKTPUKH.

COopka u mpoBepka pabOThl BJIEKTPUUECKON LEnu

IIOCTOSIHHOT'O TOKa.
W3mepeHue U peryJimpoBaHHue CUIIbI TOKA.
W3mepeHnue U peryinpoBaHue HaIllPsHKEHUS.

HCCJ’ICI{OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKA, UAYLICTO 4YCPEC3
pPE3UCTOP, OT CONPOTUBIICHHUA PC3UCTOpPA W HANPSIKCHUA

Ha pE3UCTOpPC.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JJIEKTPUYECKOTO CONPOTUBIIEHUS IPOBOAHUKA OT €ro

JUIMHBI, IUIOIAAM ITOIICPCUYHOI0 CCUCHUSA U MaTCpHaJla.

[IpoBepka mpaBwia  CIOXEHUS  HANpsDKEHUH  [puU
MIOCJIEIOBATEIbHOM ~ COCMHEHHHM [IBYX  PE3HCTOPOB.
IIpoBepka mpaBwia sl CHJIBI TOKAa IPU IApalICIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
JJIEKTPUYECKOTO  TOKA, UAYLIEr0 4Yepe3  pe3ucTop.
OnpeneneHue  MOIIHOCTH — JJIEKTPUYECKOTO  TOKA,
BBIJICTISIEMON Ha pe3ucrope. MccnegoBanne 3aBUCUMOCTH
CHJIBI TOKA, UYILETO Yepe3 JIAMIIOUYKY, OT HAPsKEHUS Ha
Hell. Omnpenenenune KIIJ[ narpeBarens. HccnenoBanue
MarHMTHOTO B3aUMOJCWUCTBHS IIOCTOSHHBIX MarHHUTOB.
W3ydyeHre MarHUTHOTO IOJIS MOCTOSHHBIX MAarHUTOB NPU
X 00beIMHEHUHU U pa3zzesieHun. MccnenoBanue neicTBus
AIIEKTPUYECKOTO TOKAa HAa MAarHUTHYIO CTpENKY. OIBITHI,
JEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOJCUCTBUS
KaTylIKH C TOKOM M MarHuTa OT CHWJIBl TOKa U
HalpaBJ€HUs TOKA B Karymke. M3ydeHue nelcTBHS
MarHMTHOTO  MOJII  HA  NPOBOJHHUK C  TOKOM.

KoncrpynpoBanue u U3y4YeHUe paboThI



7.21

7.22

AIEKTPOJBUTATEIS. Nsmepenne KIT
SJICKTPOABUT aTeIbHOU YCTaHOBKH. O1BITEI 10
HUCCIICAOBAHUIO SABJICHHUA BHGKTPOMaFHHTHOfI HHAYKIHUU:
UCCJIEIOBAaHHE WM3MEHEHUIl 3HAYeHUS U HaIpaBlICHUS

HHAYKOUOHHOI'O TOKa

duzuyeckue SABIECHUS B MPUPOAE: AJIEKTPUUYECKUE
aBlieHUsT B aTrMocdepe,  DIEKTPUUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE TOJI€ 3eMiu, Apeiid MOIOCOB,
pPOJIb MAarHUTHOTO TIOJISI JUISl KU3HHU Ha 3eMJie, MOJISIpHOE

CHSIHHUC

TexHuueckue YCTPOWCTBA: 3JIEKTPOCKOI, aMIIepMETp,
BOJIETMETpP, PEOCTaT, CUETUUK 3JIEKTPUUYECKOH SHEpruw,
AJIEKTPOOCBETUTENbHBIE ~ MPUOOPHI,  HarpeBaTelIbHbIC
AIIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
HOPEJOXPAHUTENH, SJICKTPOMArHUT, 3JEKTPOJBUTATEIb

IMOCTOAHHOTI'O TOKA, 'CHCPATOP MOCTOAHHOI'O TOKA

HpOBepHeMHC 9JICMCHTHBI COACPKaHUA

MEXAHUWYECKUE ABJIEHUA

9 KJIACC
Kon
Koz snemenrta
pasznena
8.1
8 8.2
8.3
8.4

MexaHu4eckoe JABHKCHUC. MaTepI/IaJ'ILHaSI TOYKa.

Cucrema orcuéra
OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKECHUS
PaBHOMEpHOE MPSMONIMHEHHOE IBUKEHUE

#i#Par###HepaBHOMepHOE TIPAMOJIIMHENHOE ABUKEHUE.

CpenHsass M MIHOBEHHas  CKOPOCTb  Tella  IIpHU



8.5

8.6

8.7

8.8

8.9

8.10

8.11

8.12

8.13

8.14

8.15

8.16

8.17

8.18

8.19

8.20

8.21

HCPaBHOMCPHOM JIBUKCHUHN

YckopeHnue. PaBHOyCKOpeHHOE MPSMOJIMHEMHOE

IBIDKEHUE
#H##Par###CBoOogHOEe manenue. OneITh! [ anuines

#HiHPar###PaBHOMEpHOE JBUKEHHE 10 OKPYKHOCTH.
[Tepuon m wacrtora obOpamenus. JIuHEWHas W yriioBas

ckopocTH. LIeHTpoCTpEMUTEIBHOE YCKOPEHHE
ITepsbiii 3akoH HproTOHA

Bropoii 3akoH HeroToHa

Tpernii 3akoH HproToHA

Hi#HParf##] [pyHIMI CyTIepIO3ULIUN CUIT
Cuna ynpyroctu. 3akoH ['yka

Hi#HParf##Cuna TpeHUs: CUila TPEHUS CKOJIbKEHUS, CUJIa

TpPEHUs MTOKOs, APYTHE BUABI TPECHUS

##HPar##H#Cuia  TSDKECTM U 3aKOH  BCEMUPHOTO

TATOTCHHUA. yCKOpeHI/Ie CBO60,Z[HOI‘O nmaaCHUA

ﬂBI/I)KeHI/Ie IUIaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHUYCCKas

ckopocTh. HeBecOMOCTh U mieperpy3ku

PaBHOBecue maTepuaibHOW TOUKU. AOCONIOTHO TBEpAOE

TCIIO0

#i#HPar###PaBHOBecue TBEPIOro Tejla C 3aKPEIUIEHHON

OCBIO BpauieHust. MomeHT cuiibl. LleHTp Tsxectn
Nmnynbce tena. M3menenune ummyinbca. UMmynbe criibl
3aKOH COXpaHEHUs UMITYJIbCa

Hi#HPar##PeakTHBHOE IBI)KEHHUE

Mexanudeckas paboTa U MOIITHOCTh



8.22

8.23

8.24

8.25

8.26

8.27

8.28

Pabota cun TsxecTu, ynpyrocti, TpeHus. CBs3b SHEpruu

U paboTHI

HOTCHI_II/IaJ'IBHaH OQHCPIruAa TCIa, IHOAHATOIO Hanqg

IIOBEPXHOCTBIO 3eMIIN
IToTreHumanbHas YHEPrUs CKATOU MPYKUHBI

#H##Par#HHKuneruueckas SHEprus. Teopema 0

KMHETUYECKOU SHEPTruu
HH##Par##H#3aKoH COXpaHEHUS] MEXaHUUYECKON YSHEPTUH
[TpakTuyeckue pabOTHI:

Onpenenenne cpeaHeil CKOPOCTU CKOJIbKEHUs Opycka
WM JBWKEHUS IIapuKa 10 HAKJIOHHOM TUIOCKOCTH.
Onpenenenre YCKOpPeHHs Tella MPU PaBHOYCKOPEHHOM

JBHIKEHHUHU I10 HAKJIOHHOM MJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHH IIPU

PaBHOYCKOPEHHOM JIB)KEHUHU 0€3 HayalbHON CKOPOCTH.

IIpoBepka TrUMOTE3bl: €CIM NPU PaBHOYCKOPEHHOM
JBYDKEHUH 0€3 HayallbHOW CKOPOCTHU ITyTH OTHOCSATCS KaK
psA HEUYETHBIX  4YHUCelI, TO  COOTBETCTBYIOILIUE

MMPOMEIKYTKHU BPEMCHU OMHAKOBEI.

HccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHMS CKOJIBKEHUS
OT cuibl HOpMalbHOro JamineHus. OmnpexnencHue
kodpduurenTa TpeHus ckonbxkeHus. OmnpexaeneHue
KECTKOCTH TpYKUHBL. OrnpeneneHre pabOThl  CUIIbI
TPeHUsT TpU PABHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIBHOM MoBepXHOCTH. OnpeneneHue padOThI
CHJIBI YIIPYTOCTH NPU MOABEME Ipy3a ¢ UCIOIb30BaHHEM

HCIIOABMKHOI'O U ITIOABUXKHOTI'O OJIOKOB

du3nyeckue SBICHUS B npupoac: MpHUIUMBEI U OTJIMBBI,
JABMKCHUC IIJIaHET ConHeyHoH CUCTCMBbI, PCAKTHUBHOC

JABUIKCHUC )KUBBIX OPTaHU3MOB



8.29

TexHuueckue  yCTpOMCTBA:  COMAOMETP,  JATYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

Konebarenbnoe nBuxenne. OCHOBHBIE XapaKTEPHCTUKU

KoJe0aHui: Iepro/I, 4acTOTa, aMIUIUTY 1A

MaremaTuueckui u MPY>KUHHBIN MasITHUKH.

[IpeBparienue sHepruu Npu KoiaedaTeIbHOM JABHKEHUU

3aryxatomue kojeOaHus. BbIHYXIeHHBIE KOneOaHMUS.

Pe3onanc

Mexanudeckre BOJHBI. CBOMCTBA MEXAHUYECKUX BOJIH.
[IpononbHbie U TIONEpedYHbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTb €€ pacnpocTpaHeHuss. MeXaHM4YeCKHE BOJHBI B

TBEPAOM TeJIE, CECMUYECKUE BOJHBI

3Byk. [')pomKkocCTh 1 BbIcOTa 3ByKa. OTpa)keHue 3ByKa
WHu¢pa3Byk U yiabTpa3Byk

[TpakTudeckue paboThI:

Omnpenenenre  4YacTOTBI W TepHoja  KoJjeOaHuit

MaATEMAaTHYCCKOIO MassTHHUKAa.

OnpeneHeHI/Ie YaCTOThI u nepuoaa KoJIeOaHMt

MPY>XUHHOT'O MasdTHUKA

HccnenoBanue  3aBUCUMOCTH — TepHofa  KojeOaHuit
MOJBEIICHHOTO K HUTH TIpy3a OT [UJIMHBl HHTH.
HccnenoBanne  3aBHCUMOCTH — TepHofa  KojeOaHuit
MPY>)KMHHOTO MasiTHUKa OT Macchl Trpy3a. IIpoBepka
HE3aBUCUMOCTH nepuozaa KojebaHui rpysa,
MOJBEIICHHOTO K HHUTH, OT MacChl Ipy3a U KECTKOCTU

npyXuHbl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

du3znueckue SBICHUSI B nprupoac: BOCHPHUATUC 3BYKOB

KUBOTHBIMH, 3EMIICTPACCHUC, celicMHUYecKue BOJIHBI,



10

11

9.9

IlyHaMH, X0

TexHudyeckue yCTPOWCTBA: 3XOJIOT, MCIOJIb30BAHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHbBI

101 DJEKTPOMAarHUTHOE IT0Jie. DJIEKTPOMATrHUTHBIE BOJIHBL.
CBoiiCcTBa AJIEKTPOMArHUTHBIX BOJH

10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH

103 OnekTpoMarHuTHas mnpupoga cBeta. CKOpOCTb CBeTa.
BonHoBBIE CBOMCTBaA CBETA
[TpakTuyeckune paboOTHI:

10.4 N3yueHne  CBOWCTB  3JIEKTPOMArHUTHBIX BOJH €
MOMOIIbI0 MOOUIIBHOTO TenedoHa
dusnueckue SABIEHUS B IpHUpoJe: OHOJIOrMYEecKoe

10.5 JeiicTBue BUJIUMOTO, yIBTPadUuOIETOBOTO u
PEHTT€HOBCKOTO M3ITy4CHUN

10.6 TexHuueckue YCTpOMCTBA: UCIIOJIb30BaHUE
3JIEKTPOMAarHUTHBIX BOJIH JUIsI COTOBOM CBSI3U

CBETOBBIE ABJIEHU A

111 JIyueBas monens cBera. MIcTOUHMKHM cBETa

11.2 [IpamonnHENHOE pacIpOCTPAHEHUE CBETA
Otpaxenue cera. [lnockoe 3epkano. 3aKOH OTpa)KeHUs

11.3
CBeTa

114 [Ipenomnenue cBera. 3aKOH MPEJIOMIIEHUS CBETA.
[TonHOE BHYTpEHHEE OTpakeHHE CBETa

115 JInnza. Xop nyuelt B 1MH3E

116 Ontrueckast cucreMa (QoToanmapaTa, MHKPOCKONA U

TCIJICCKOIIa



I'ma3 kak onrtudeckas cucrema. bin3opykocTs u

11.7
JAIIbHO30PKOCTh

118 Pasnoxxenue Oenoro csera B crnekTp. OnbiTel HproTOHA.
CrnosxeHue CeKTpadbHBIX 1[BETOB. Jlucepcus cBeTa
[TpakTuyeckue pabOTHI:
#H##Par#HHtccnenoBanue 3aBUCUMOCTH yIjla OTPa)KEHUS
CBETOBOTIO JIy4a OT yIJia MaJeHusl.
HiHParf##l3yueHne  XapakTEpUCTUK  HU300paKeHUs
IpeIMeTa B INIOCKOM 3epKalle.
HiHPar###lccnenoBanue 3aBUCHUMOCTHU yria
MPEeTOMIICHUSI CBETOBOI'O Jyya OT yrja MaJeHus Ha
TpaHUIE «BO3YX — CTEKIION.

11.9
##Par### lonyyenue  m300pakeHU C  MOMOIIBIO
coOMparoIIel TUH3HI.
#HPar###Onpenenienie  (OKYCHOIO  pacCcTOSHUS U
ONTUYECKOM CUITBI COOUPAIOIIEH JTHMH3BL.
HHHPar###ONBITEL IO pa3nokeHuio Oeloro cBera B
CIIEKTD.
HH##H#Par###ONBITH IO BOCIPUATHIO LIBETA IPEIMETOB NPU
UX HaOJII0/IEHNUHU Yepe3 IBETOBbIE (QUIIbTPHI
duznyeckue sBIEHUS B npupoze: 3arMmeHus CoiHIa U

11.10 Jlynbpl, 1BeTa T, ONTHYECKUE SIBICHHUS B aTtMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)

1111 TexHuueckue YCTPOMCTBA: OYKH, IIEPUCKOII,
¢doToanmapar, ONTHYECKUE CBETOBOIbI

KBAHTOBGBGIE ABJIEHUA
121 Onwitel  Pesepdopna u mnmaHerapHas MoJAeTh aToOMA.

Mopneins atroma bopa



12.2

12.3

12.4

125

12.6

12.7

12.8

12.9

12.10

12.11

12.12

I/ICHYCKaHI/IG Hn IIOTJIOIICHUE CBETAa aTOMOM. KBaHTEI.

JInnenyaTeie CIIEKTPBI
PagnoakTuBHOCTH. Anb(da, 6eTa- u raMma-u3mydeHus

Crpoenue aromHoro saapa. HykinonHas Mozienb aTOMHOTO

sanapa. 3oTonsl

PannoaktuBHble mnpeBpaunienus. llepuon mnomypacnana

ATOMHBIX AOEP

SnepHble peakuuu. 3aKOHbl COXPAHEHHUs 3apsiOBOTO U

MacCCOBOI'O YHUCECII
BHepFI/IH CBsA3H ATOMHBIX AIECP. CBs13b Macchl U QHCPIUn

Peaknuu cuHTtesa m neneHus suep. VCTOUHMKN dHEpruu

CoiHna u 3B€37

Snepnas  oHepretuka. JlelicTBME  paAMOAKTHUBHBIX

U3JTy4YCHHI Ha )KUBBIC OPTaHU3MbI
[TpakTuyeckune pabOTHI:

Ha6J'IIOI[eHI/Ie CIUIOIIHBIX M JIMHEHYaThIX CIICKTPOB

HU3TyUCHUA.

HccnenoBanne TPEKOB: UBMCPCHUC DHEPTHU YaCTHUILBI 11O

TOPMO3HOMY IIyTH (TI0 hoTOrpadusm).
W3mepenue painoakTUBHOro hoHa

@usznueckue ABICHUS B IPUPOJE: €CTECTBEHHBIN
pPagOaKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,
PaAMOAKTUBHOE U3JIyYEHHE IPUPOJHBIX MMHEPAJIOB,
JIEMCTBUE PAJAMOAKTUBHBIX H3JIY4YCHUH HAa OpraHu3M

YCJI0OBCKAa

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

VWHVBHIyaJIbHBINA JO3UMETp, Kamepa Bunbcona



YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

®usuka. 7 knacc ./6a30Bb1il ypoBens/ U.M.Ileppimikun , A.M.1BaHOB.
M.IIpocsemenne. 2023 r.

®usuka. 8 kiacc ./6a30Bb1il ypoBens/ U.M.Ileppimikun , A.M.1BaHOB.
M.IIpocsemenne. 2023 -2024 1.

®dusuka. 9 xknace ./ [leppimkud .M., I'ytauk E.M., BanoB A.W., [TetpoBa M.A.
M.IIpocsemenne. 2024 -2025 1.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET
bubmmoreka [IOK
POIII

MDOII

SIxmacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA

O06opynoBaHne HEHTPA €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKOM
HanpaBJieHHocTH «Touka pocTa»

YYEBHOE OBOPY IOBAHUE

JlaboparopHoe o0opynoBaHuE

ObOPYJOBAHUE JIJIS1 IIPOBEJEHUA JIABOPATOPHBIX, IIPAKTUYECKHX
PABOT, IEMOHCTPAIIMI

[TpoexTop. HoyTOyxk.






























