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Pabouasg nporpamma mno ywyeOHOMY mnpeametry «Pusnka» (0a30BbI YpPOBEHB)
(nmpenmetHas o0nacTh «EcTecTBEeHHO-Hay4YHbIE MPEAMETHI») (ajiee COOTBETCTBEHHO —
nporpamma 1o (¢usuke, (QpU3MKa) BKIOYAET MOSCHUTENBHYIO 3aMMCKYy, COAEp’KaHUE
oOy4YeHHsl, TNIAaHUPYEMbIE PE3YIbTaTbl OCBOEHUS MPOrpaMMBbl IO (PU3KKE, TEMATHUECKOE
IJIAaHUPOBAHHUE.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMs COCTaBJICHA
Ha OCHOBE IIOJIOKEHUW M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE
OCHOBHOU 00Opa3zoBaTenbHON mporpammel, npeactaBieHHbIXx B ®T'OC OO0, a Takxke
¢ yu€toM denepaibHOi pabodei mporpaMMbl BociuTaHus U KoHIENIUY Mpeno1aBaHus
yueOHoro npeameta «Dusuka.

CopnepxkaHue mporpaMMbl 10 (u3uke HampaBieHO Ha  (HOPMHPOBAHHE
€CTCCTBEHHO-HAYYHOU IPAMOTHOCTH OOYYaIOIIUXCS U OPraHU3alldi0 U3Y4YeHUs (DU3UKU
Ha JIeATeILHOCTHOW OCHOBE. B mporpamme mo (u3WKe YYUTBIBAIOTCS BO3MOXKHOCTH
ydyeOHoro mnpeaMera B peanusanuu TpeboBanuit ®I'OC OOO k mIaHUpyeMbIM
JUYHOCTHBIM W METAIPEJIMETHBIM pe3yJIbTaTaM OOYYCHHS, a TaKKe MEKIPEIMCTHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHMsL.

[Iporpamma mo (u3uke ycTaHaBIMBAeT paclpeielieHne y4dyeOHOro marepuaia
no rogam oOydeHus (1O KiaccaMm), MpeasiaraeT MPUMEPHYIO IOCIeI0BaTeIbHOCTh
U3y4YEeHHs] TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOIO COJEpKAHUSI U yuéTe
BO3PACTHBIX OCOOCHHOCTEH 00yJaronuxcsl.

[Iporpamma no ¢uszuke paspaboTaHa ¢ LEIbIO OKa3aHHUS METOJUYECKON TTOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4€OHOMY MPEIMETY.

®uznka SABIAETCA CUCTEMOOOPA3YIONIUM JJIsi E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
NPEIMETOB, TTOCKOJIbKY (DM3MYecKre 3aKOHBI JEKAT B OCHOBE MPOIECCOB U SIBICHHIA,
M3y4aeMbIX XHMHEH, Ouonorueii, actpoHomuel u (usuveckoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEAOCTaBIsieT HauOoliiee SICHbIC
oOpasibl MPUMEHEHUS HAYYHOIO0 METOJa TO3HAHMs, TO €CTh CIoco0a MOJydeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Onmna w3 THaBHBIX 3ajad  (pu3nueckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B JOPMUPOBAHUHN €CTECTBEHHO-HAYYHOW IPAMOTHOCTH U MHTEpeca
K HayKe y 00y4arouuxcsi.

N3yuyenune ¢us3mkyn Ha 0a30BOM YypOBHE MPEAIOJAraeT OBIAJCHUE CIECAYIONUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYIHYI0 TPAMOTHOCTb:

HAyYHO OOBSICHSTH SIBJICHMUS,

OIICHWBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICTOBAHNS;

WHTEPIPETAPOBATh  JIaHHBIE W  HWCIIOJNB30BaTh HAyYHBIC JIOKA3aTEIbCTBA
JUTSI TIOTTyYEHUST BBIBOIOBY.



Henu u3ydyeHus GpU3MKU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs OMPEICIICHbI
B Konnenmum mnpenonaBanus ydeOHOro mpenmera «Pusnmka» B 00pa30BaTEIbHBIX
OpraHu3aLusaX Poccuiickon Denepauun, pealn3yIoIuX OCHOBHBIE
oOmeoOpazoBarebHble  OPOrpaMMbl,  YTBEpKIEHHOM  pemeHueM  Koserun
MunuctepctBa npocernieHus: Poccuiickoit @enepanuu (mporokod ot 3 nexadps 2019 .
Ne TIK-48H).

Henu usyuenus Gusuku:

npuoOpeTeHHEe WHTEpeca W CTPEeMJICHHsS OOYYarolMXCs K HAyYHOMY H3YYEHHUIO
MIPUPOJIBI, PA3BUTHE X MHTEIUIEKTYalbHBIX U TBOPUECKUX CTIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJe TO3HaHUS U (QOPMHUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHHSIM;

dopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa HW3YYCHHS OCHOB
CTPOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopmMupoBaHuEe TPEACTaBICHUH O ponu (U3MKK JJIsE  pa3BUTUS  APYTUX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oyayied mpodeccuoHamIbHOM
JESTeNLHOCTH, CBSI3aHHOW ¢ (DM3HMKOM, TIOJTOTOBKA K AaJIbHEHIIEMYy O0yUeHHIO B 3TOM
HarpaBJICHUH.

JlocTH)XKeHre 3TUX IIeNiel MporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 0O0ecrieunBaeTCs pelIeHUEM CIEAYIONINX 3a/1ay:

NpUOOpETeHNE 3HAHWM O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHWYECKHX,
TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOOpeTeHHe YMEHUN ONUCHIBAaTh U OOBACHATH (DU3UYECKUE  SIBICHUS
C MCTIOJIb30BaHHEM MOJYyUYEHHBIX 3HAHUM;

OCBOCHHME METOJOB pEIICHUS MPOCTEHIIUX PACUETHBIX 3a7a4 C HCIIOJIb30BAaHUEM
buznuecKkux MojieNel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HaOJIOJaTh MPHUPOAHBIC SIBICHHS U BBINOJIHATH OIBITHI,
nabopaTopHbie pabOTHl M DKCINEPUMEHTANbHBIE HUCCIENOBAHUA C HCIOIB30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ nH(pOpMaIel GU3NIEeCKOro COACepKaHUs, BKIIOUYas
uHOPMAITMIO O COBPEMEHHBIX JOCTHKCHUSX (HU3UKH, aHAIU3 W KPUTHUUYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

3HAKOMCTBO CO cdepamMu NpodEeCCHOHAIBHOM JCATEILHOCTH, CBSI3aHHBIMH
¢ (GU3MKON, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHIKCHUSIX
duznueckon HayKH.

Ha wusyudenne ¢usuku (0a30Bblii YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
obpazoBanus otBoauTcs 238 wacoB: B 7 kiacce — 68 wacoB (2 waca B HeIelnw),
B 8 Kitacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEENIO).



COIAEPKXAHUE OBYYEHUA

7 KJIACC
Pa3nen 1. ®u3nka u eé poJib B IO3HAHUHN OKPYKAIOIIEro MUpa
®usuka — Hayka O npupogne. SBimeHus npuponsl. DuU3UUYECKUE SABICHUS:

MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKIE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.
duznyeckue BenuuuHbl. M3Mepenune Gpusndyeckux BeandrnH. Puznyeckue npudophl.
ITorpemHocTs U3MepeHut Mex1yHapoaHas cuctemMa eIuHULL
Kak ¢u3uka u  Jpyrue  ecTeCTBEHHbIE HAayKd  HU3Y4alOT  MPUPOIY.
EcTtecTBeHHO-HAY4YHBII METO] TO3HAHUS: HaOII0JEHUE, TOCTAaHOBKA HaAYYHOT'0 BOIIPOCa,
BBIJIBIDKEHHE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 00BICHEHNE HA0II01aeMOr0
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ MOMOIIBIO MOJICTICH.

Jlemoncmpayuu
MexaHnuyeckue, TEII0BbIe, IIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIC SIBIICHMUSI.
dusnyeckre NpuoOOPkI U MPOIIeaypa MPSMbIX U3MEPEHUM aHAJIOTOBBIM U IIU(PPOBBHIM
npuOopoMm.

JlabopamopHnvie pabomul u onvimol

OmnpeneneHre MeHbI ISICHNS ITKAIbl H3MEPUTEIBHOTO TIPUOOpa.

HN3mepenne paccTosTHUN.

N3mepenne 00bEMa KUAKOCTH B TBEPIOTO TEIA.

Omnpenenenre pa3MepoB MaIbIX TEIL.

W3Mepenne TemrepaTypbl IPU TOMOIIH JKHIKOCTHOTO TEPMOMETpa M JaTYHKa
TeMIIepaTypBbI.

[IpoBeneHne MccieOBaHUS TI0 MTPOBEPKE TUIOTE3bI: JAIBHOCTH MOJETA MIAPUKA,
MYIIICHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA ITyCKa.

Pasnen 2. [lepBoHayajibHbIe CBeeHNsI 0 CTPOEHUM BellleCTBA

CrpoeHnue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yactull BeuiecTa. CBsi3b CKOPOCTH JABUKEHHUS YAaCTHI] C TEMIIEPATypPOH.
bpoyHoBckoe aBmwkenne, nuddys3us. BzanmoneicTBrue 9acTHI] BEIIECTBA: MIPUTHKCHUC
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOCHUE Ta30B, XXUIAKOCTEM M TBEPIBIX
(KpucTaminmyeckux) Tesl. B3auMocBsSI3b MEXJy CBOMCTBAaMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX W WX aTOMHO-MOJICKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaGmtonenne 6poyHOBCKOTO IBUKEHUSI.

Ha6monenue nudpdysun.

HaGmronenne sBieHUN, OOBSICHSIONIUXCS TPUTSHKEHUEM WM OTTaJKUBAHUEM
YJaCTHII BEIIECTBA.



JlabopamopHnvle pabomul u onvimol
OrneHka 1ruameTpa aToMa METOJIOM PSIAOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbIThI 1O HAOTIOJIEHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.
OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CHUJT MOJICKYJIIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aNMO/IeiicTBHE TeJl

Mexannyeckoe ABUKeHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE IBUKEHHE. CKOPOCTb.
Cpennsig CKOpOCTh MPU HEPABHOMEPHOM JIBUKECHHUU. Pacu€T myTH U BpeMEHU JBUKEHUSL.

SBnenune nHepuuu. 3aKOH MHEPUUK. B3anMoaeiicTBUe TeN Kak MPpUYNHA U3MEHEHUS

CKOPOCTH JIBMKEHHUS Tell. Macca kak Mepa MHEPTHOCTH Tena. [[noTHOCTh BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IUHUIIC O0BEMA BEIIECTBA.

Cuna kak XapakTepuCTHKA B3auMOJelcTBUs Ten. Cuia ynpyroctu u 3akoH ['yka.
N3Mmepenne cuibl ¢ HOMOINIBIO TUHAMOMETpA. SIBIEHUE TATOTEHUA U cuiia TskecTu. Cuiia
TSUKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTts. CliokeHue Cuil, HapaBiICHHbBIX
no oaHou mpsimoi. PaBHopelcTByromas cui. Cuna TpeHusa. TpeHHe CKOJbXKEHUS U
TPEHUE MOKOA. TpeHne B NpUpOaEC U TEXHUKE.

Jlemoncmpayuu
HaGmroneHre MexaHu4eCcKoro JIBUKEHUS Tea.
N3Mepenmne ckopocTy NPSIMOJIUHENHOTO IBUKEHUS.
HaGmronenue siBjeHUst HHEPITUH.
HaGmronenne namMeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUH TE.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJI.
Ciio)xeHue cuj, HallpaBJICHHBIX 110 OJHOM MPAMOI.

Jlabopamopnvie pabomul u onvimol

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO JBM>KEHUS (IIapyKa B )KUIKOCTH, MOJAEIH
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHe CKOPOCTH CKOJbKEHUsI OpyCKa UK IIapyKa M0 HAKIOHHON
MJIOCKOCTH.

Onpenenenue IOTHOCTU TBEPAOTO TeNa.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTSKEHUS (AedhOopMaIin) MPYy>KUHBI
OT MPUWIOKECHHOM CHJIBL.

OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHUS OT Beca Tela
U XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJl, KUIAKOCTEH U ra3oB

HaBnenue. CrnocoObl yMEHBIIEHUSI W YyBEIUMYEeHHUs JaBiieHus. JlaBmeHue rasa.
3aBUCUMOCTH JABJICHH Ta3a oT 00bEéMa, Temneparypsl. [lepenava naBnennst TBEPIALIMU
TeJaMHu, JKUJIKOCTSIMU M Ta3zaMu. 3akoH Ilackans. IlHeBMaTHueckue MaIlIUHBI.
3aBUCUMOCTh JIaBJICHUS JKUJKOCTH OT TIAyOuHbl. [wapocraTuyeckuii mapamokc.
Coobmatomuecst cocyanl. ['upaBnuyeckue MeXaHu3Mbl.

Atmocepa 3emnm u armocdepHoe pgaBieHue. I[IpUuuuHBI CylIIECTBOBaHUS
Bo3aymHON o6osoukn 3emsd. Omnbir Toppuuennu. M3mepenune armocdepHOro



JaBjieHUs. 3aBUCUMOCTh aTMOC()EpPHOro JaBJIE€HUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpEeHUs: aTMOCHEPHOTrO TaBICHUS.

JlelicTBUE KUIAKOCTM M Ta3a Ha NOTPYKEHHOE B HUX TeJIO. BhITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxonnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JABJICHUA T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs JKUJIKOCTBIO U Ta30M.

Coobmiaromyecs COCy/ibl.

I'mppasinueckuii npecc.

[IposiBnenue aercTBUSI aTMOCPEPHOTO JTABJICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOrpY>KEHHOW YacTh Tejia U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue I1UIaBaHUs TeJN: IUIABAHUE WM TIOTPYKEHHE Tel B 3aBUCUMOCTHU
OT COOTHOIIICHHUA TJIOTHOCTEHN TeJa U )KUIKOCTH.

JlabopamopHnvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tella B BojAe OT 00bEMa MOTPYKEHHOM
B >KMJIKOCTb YaCTH TeJia.

OnpenenieHue BBITATKUBAIONICH CHIIBI, JECUCTBYIOIIEH Ha TeENO, MOrPYKEHHOE
B JKMJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIICH CHJIbI, JCHCTBYIOIIEA HA TEJIO
B )KMJIKOCTH, OT MacCCHhI TeJia.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIbI, JEUCTBYIOIICH
Ha TEJIO B KUIKOCTH, OT 00BhEMA MOTPYKEHHOU B KHUIKOCTh YACTH TeJIa M OT TUIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMmeTpa WM KOHCTPYHPOBAHHE JIOJKA U OMNpPENCIICHUE €€
rPy30I0ABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTH. DHEpPrus

Mexanndeckasi pabora. MomHOCTb.

[IpocThie MexaHU3MBI: pbIyar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBeCHs
peruara. [IpumeHeHue mpaBuiia paBHOBECHS pblyara K OJOKY. «30JI0TO€ TPABHIIO»
mexaauku. KIIJ] mpocteix MexannusmoB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noteHiuanbHas sHeprus. [Ipespaiienne
OJIHOT'O BUJIa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE.

Jlemoncmpayuu
[TprMeps MPOCTHIX MEXaHU3MOB.

Jlabopamophwvie pabomul u onvimol

Ompenenenne pabOTHI CHWIBI TPECHHWST TIpM  PABHOMEPHOM JBIDKCHHH Teja
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.

HccnenoBanue ycinoBui paBHOBECHS pbluara.



N3mepenune K1 HaKIOHHOM IIJIOCKOCTH.
N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON DHEPTUH.

8 KVIACC

Pa3nen 6. TenioBble siBJIeHUS

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA.
Macca u pazMepbl aTOMOB ¥ MOJIEKYJI. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIC MOJ0KECHUS
MOJIEKYJIIPHO-KUHETUUECKON TEOPUHU.

Mopgenun  TBEPAOro, JKHAKOTO W  Ta3000pa3HOTO  COCTOSHUN  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObSICHEHHE CBOWCTB Ta30B, >KHAKOCTEH H
TBEP/IBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KMHETUYECKOW Teopuu. CMaunBaHUE
U KanuJUISIpHbIE ABJIEHUs. TenaoBoe paclIiupeHnue u CxaTue.

Temnepatypa. CBA3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBUKEHHS YaCTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHHS BHYTPEHHEW SHEPruu: Teruionepenayda u
coBeplieHue paboThl. Buael Temionepenauu: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
U3JIy4YEHHUE.

KoanuecTBO TemaoThl. YelbHAs TEIJIOEMKOCTh BellecTBa. 1emIo000MeH H
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [IlmaBieHue W OTBEplEeBaHUE
KPUCTAJUTMYECKUX BEIECTB. YJeibHas Terora TmaBieHus. I[lapooOpa3oBanue u
koHgeHcanus. HWcmapenune. Kumenuwe. VYiaenpHas Temuiota  mapooOpa3oBaHMS.
3aBUCHUMOCTh TEMIIEPATyPhl KUIIEHUS OT aTMOC(EPHOTO TaBICHUS.

BiaxxnocTs Bo3ayXa.

DHeprus ToIMBa. Y ieJibHas TEIJIOTa CrOPAHUSL.

[Tpunnume! paboTel TermnoBeix aBurateneit KIIJ termmoBoro asurarens. TermoBsie
JIBUTATEJIM U 3alllUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHMs U MPEBPAICHUS SHEPTUH B TEIJIOBBIX MPOLIECCaX.

Ilemoncmpayuu
Ha6mroneHne 6poyHOBCKOTO JIBHIKCHUS.
Ha6monenne nuddysun.
HabGmonenne ssBineHui cMauyMBaHUS M KaTWJUIIPHBIX SIBJICHUM.
HaG6mroeHre TermioBoro pacmmpeHus Tel.
WN3meHnenne naBiieHMs ra3a Ipd HM3MEHCHMH OO0BEMa W HArpeBaHUHM WU
OXJIAXKJICHHH.
IIpaBuia u3MepeHus: TeMIepaTyphl.
Buapr Temionepenaun.
OxJta’kIeHUE MPU COBEPIIICHUN PaOOTHI.
HarpeBanwe npu coBepiieHUN pabOThl BHSITHUMH CHIIAMH.
CpaBHEHME TEIUTOEMKOCTEN pa3INYHBIX BEUIECTB.
Habmronenne kuneHus.
HabnroaeHnue nmocTossHCTBa TEMITEpaTyPhl MPH TUIABICHUH.



Mopenu TemIOBLIX ABUTATEIICH.

JlabopamopHnvle pabomul u onvimol

OmnbIT IO OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTKEHUSI.

OMnbIThI IO BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIM caxapa.

OmnbITEI O HAOIIOCHUIO TETIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX
TeTl.

Omnpenenenre naBaeHMs BO3ayXa B OaJJIOHE MITPHIIA.

OmnBITEL, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIABJICHHS BO3/IyXa OT €ro oO0béMa u
HarpeBaHUs WIH OXJIaKICHHS.

[IpoBepka rUMOTE3bl JIMHEHHOW 3aBHCHMOCTH [UIMHBI CTOJIOMKA SKHIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TeMIEepaTypHl.

Habmonenne n3sMeHeHnss BHYTPEHHEH YHEPTUH Tejla B pe3ysIbTaTe TeIUIonepe adn
M paOOTHI BHEITHUX CHIL.

HccrnenoBanne sSBJICHHUS TETUIOOOMEHA MPU CMEIIMBAHUH XOJOAHOW W TOpsiuei
BO/IBL.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH TMpH TEII00OMEHe
C HarpeThIM METAJUIMYCCKUM IFITHHIPOM.

Omnpenenenne yaenbHOM TeMI0EMKOCTH BEIIECTBA.

HccrenoBanue mpoliecca UCIapeHusl.

OmnpeneneHre OTHOCUTEIBHOMN BIaXKHOCTH BO3AyXa.

Omnpenenenre yaenbHON TEIUIOTHI INIABICHUS JIBA.

Paznen 7. DiiekTpu4ecKue 1 MAarHUTHBIE SIBJICHUS

OnexkTpuzanus Teia. JlBa poja  AIeKTpUYECKUX 3apsAioB. BzauMojeicTBue
3apsKEHHBIX Tel. 3akoH KyiioHa (3aBUCMMOCTD CHUJTbI B3AMMOICHCTBUS 3aPSAKEHHBIX TEll
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKY TEIaMu ).

Onektpuueckoe 1mone. Hamnpsyk€HHOCTh  AyeKTpudyeckoro moiid. [IpuHuun
CYHEPIIO3UIMH JICKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocutenu »snexTpuyeckux 3apsgoB. DJIEMEHTapHBIA SJIEKTPUUECKUU 3aps.
Crpoenue aroma. ITpoBOIHMKHA M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsaa.

DNEeKTpUUECKUN TOK. Y CI0BUA CYIIECTBOBAHMS 3JIEKTPUUECKOr0 TOKa. MICTOUHUKH
MOCTOSIHHOTO TOKa. JIEHCTBHSL 3IEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuia Toka. DnekTpuueckoe HampspkeHue. COnpoTHUBICHUE
MPOBOJIHUKA. YIEJIbHOE COMPOTUBIEHUE BellecTBa. 3akoH OMa sl y4yacTKa IEMu.
[TocnenoBaTenpHOE U MApaLIENbHOE COEAUHEHNE MPOBOIHUKOB.

PaboTa 1 MOIITHOCTB AJIEKTpHUUECKOTo ToKa. 3akoH Jkoynsa—JIeHmna. DineKkTpudeckue
LENH U IOTPEOUTENH IEKTPUUECKON dHEepruu B ObITy. KOpoTKOe 3aMbIKaHUE.

[ToctossHHBIE MarHuThl. B3anMOIENCTBUE NOCTOSHHBIX MAarHUTOB. MarsHurtHoe
noJjie. MarauTHoe 1mosie 3emMiIM M €ro 3HadeHue ISl ku3Hu Ha 3emie. OnblT Jpcerena.



MarauTtHoe moJie 3JIEKTPUYECKOro Toka. IIpuMeHeHue 3IeKTpOMAarHuTOB B TEXHHUKE.
JleficTBE MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSIHHOTO
ToKa. Mcmosb3oBaHue  DJIEKTPOABUraTesIel B TEXHUYECKUX  YCTPOHMCTBAX U
Ha TPaHCIIOPTE.

Onertel Dapanesd. SBneHune snekTpoMarHuTHOM WHAyKIMH. IIpaBuno Jlenna.
Onextporeneparop. CnocoObl MOTY4YEHUs 3JIEKTPUUECKON 3HEPTUU. DIEKTPOCTAHLIMU
Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DIeKTpur3anus Ted.
JIBa poja 2JIEKTpPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSXKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUUECKAS] UHAYKIIHUS.
3aKOH COXpaHEHHUS DIIEKTPUUECKUX 3apsAI0B.
ITpoBOHUKH U AUBIEKTPUKH.
MoenupoBaHuE CUIOBBIX JTUHUH DJIEKTPUUYECKOTO OIS,
MCTOYHMKH TTOCTOSHHOT'O TOKA.
JIeHcTBUS DIIEKTPUYECKOTO TOKA.
DIIEKTPUUECKUU TOK B KHUJKOCTH.
["a30BbIl pa3psia.
N3Mepenue cuibl TOKa aMIIepPMETPOM.
N3Mmepenne 351eKTpruuecKoro Haps>KeHUS BOJIBTMETPOM.
PeocTaT u MarasuH conpoTUBIIECHHUII.
BzanmMopeiicTBre MOCTOSHHBIX MAarHUTOB.
MoenupoBaHue HEBO3MOKHOCTH pa3/IeICHUS TTOJIFOCOB MarHUTa.
MoenupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT OpcTena.
MarauTHoe 1oJie Toka. DJIEKTPOMarHur.
JlericTBME MAarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
DJNIeKTPOABUTATEIIH TOCTOSTHHOTO TOKA.
HccnenoBanue siBIeHUA 3JEKTPOMAarHUTHOM MHAYKIIUH.
OnbiThl Dapajes.
3aBUCUMOCTDH HAIIPaBJICHUSI HHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.
DIIEKTpOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnule pabomul u onvimol
OMNBITHI 110 HAOTIOACHUIO JISKTPU3AIIUN TeJl MHAYKIICH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue AeHCTBUS SIIEKTPUUYECKOTO MOJIS HA TPOBOJHUKY U TUDJICKTPUKH.
Coopka u npoBepka pabOThI ANEKTPUIECKOM IEMU MOCTOSTHHOTO TOKA.
N3mepenue u peryinmpoBaHUe CUJIbI TOKA.
N3mepenue u peryimpoBaHue HampsiKEHUS.
UccnenoBanue  3aBUCHUMOCTH  CHJIBI  TOKa, HAYIIETO  4Ye€pe3  Pe3ucTop,
OT COMPOTHUBJICHHS PE3UCTOPA U HAMPSIKEHUS Ha PE3UCTOPE.
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OnpITEL, JEMOHCTPUPYIOIIHME 3aBUCUMOCTH  JJIEKTPUYECKOrO  CONPOTUBIIECHUS
IIPOBOJITHUKA OT €ro0 JJIMHBI, IUIOIIAIN ITOIIEPEYHOr0 CEYEHU U MaTeEpHUaIIA.

IIpoBepka npaBuia CIOKEHHsI HAIPSHKEHUM MPH IMOCIE0BATEIBHOM COEIMHEHUH
JBYX PE3UCTOPOB.

IIpoBepka mpaBuiIa Ju1si CUIIBI TOKA IPH NMAPAIIIENBHOM COEITMHEHUU PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, UIIYILIETO YEPE3 PE3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIISIEMOM HA PE3UCTOPE.

HccnenoBanne  3aBUCUMOCTHM  CWJIBI  TOKA, MAYLIETO0  4Yepe3  JaMIOUKYy,
OT HaNpsHKEHUS Ha HEH.

Omnpenenenue KII/[ HarpeBaTens.

HccnenoBanre MAarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MarHUTOB.

N3yyeHue MarHUTHOTO TOJI MOCTOSIHHBIX MAarHUTOB MPU WX OOBEIUHEHUU H
pa3lieNeHuN.

HccnenoBanne elCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CWJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM M MarHura OT CHJIbl TOKA M HAlPaBJIEHUS TOKA B KaTylLIKE.

N3yueHne nelicTBUS MAarHUTHOIO OJISI HA IPOBOAHUK C TOKOM.

KoHcTpyupoBanue u u3ydenue paboThl JJIEKTPOABUTATEIS.

Nsamepenne KII] anekTpoaBUraTebHONM YCTAHOBKH.

OMBITHI IO UCCIIEIOBAHUIO SBJICHUS AIEKTPOMArHUTHON MHAYKIMH: UCCIEA0BaHNE
U3MEHEHU 3HAYEHUsI U HAMPABICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHUSI

Mexannyeckoe  nBWxkeHHe. MarepuanbHas  Touka. CuctemMa  OTCYETA.
OTHOCHUTEIBLHOCTh ~ MEXaHWYECKOTO0  JIBMKCHHMS. PaBHOMEpHOE  NIPSMOJUHEHHOE
nBrkeHue. HepaBHomepHoe mnpsMoiuHeiiHoe nBuxkeHue. CpenHsis M MIHOBEHHas
CKOpOCTH TeJIa IPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHoyckopeHHOE MpsiMoJinHETHOE nBrkeHHe. CBOOOIHOE IMaJICHHUE.
OnpiTel ["anunes.

PaBHOMepHOE [BMKEHHE TI0 OKpykHOCTHU. Ilepmong u wyactota oOpalleHHs.
JIuneliHas v yriioBas CKOpoCTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHUE.

IlepBriit 3akoH Hprotona. Bropoiut 3akoH Hprotona. Tpermid 3akoH Hprorona.
[IpuHIMIT Cynepro3uum Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHUSI CKOJbXKEHHS, CUia
TPEHUSI TOKOS, IPYTUe BUAbI TPEHUS.

Cuiia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO MaJICHHUS.
JIBmxenue mianetr Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTs n
Meperpy3KHu.
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PaBHOBecue MarepuanabHOM TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHuss. MOMEHT cuibl. LIeHTp TsaKeCTH.

Nmvnynec Ttema. M3Menenue wummynbca. MMmynsc cuiibl. 3aKOH COXPAaHEHUs
UMILyJibca. PeakTuBHOE BUKEHUE.

Mexanudeckass pabota U MOIIHOCTh. PaboTa cuil TSKECTH, YHNPYroCTH, TPEHUS.
Cas13b Hepruu u padoTsl. [loTeHManbHast SHEPrus Tela, MOAHATOr0 HaJl TOBEPXHOCTHIO
3emud. [loreHumaneHas sHEprus cxaTou npyxuHbl. Kunernueckas sHeprus. Teopema
0 KMHETUYECKOUN SHEPIrUU. 3aKOH COXPAHEHUS MEXAHUYECKON DHEPTHH.

Jlemoncmpayuu

Habmonenrie MexaHu4eCcKOro JIBUJKEHHSI TeJla OTHOCUTENbHO Pa3HbIX TEJ OTCUETA.

CpaBHeHUME NTyTEN U TPAEKTOPUI JBUKEHHS OJHOTO U TOTO K€ TEJNA OTHOCUTEIBHO
pPa3HbBIX TEJI OTCYETA.

N3mepenune CKOpOoCTH U YCKOPEHHUS IPSMOJINHEUHOTO IBUKECHHUS.

HccnenoBanne Npu3HAaKOB PABHOYCKOPEHHOTO JIBHKECHMUS.

HaGmronenue nBu>KeHUs Tena 1o OKPYKHOCTH.

HaGmionenne MexaHWYECKUX SIBICHUHM, NPOUCXOMASIIMX B CHCTEME OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBU)KEHUHM OTHOCUTEIBHO KaOMHETa
puzuku.

3aBUCHMOCTh YCKOPEHHS TeJIa OT MACChl TeJIa U JEUCTBYIOIIEH Ha HETO CUJIBL.

HaGmronenne paBeHCcTBa CHIT TTPU B3aUMOJICHCTBUU TE.

N3meHeHne Beca Tenia Ipu yCKOPEHHOM JIBUKEHUU.

Ilepenaya umitynbca rpu B3auMOAEHCTBUM TEN.

[IpeoGpazoBanus SHEPTUU NIPU B3AUMOJIEHCTBUU TEJ.

CoxpaHeHue UMITyJibca IPU HEYIPYTrOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJbca pu aOCOTIOTHO YIIPYTrOM B3aUMOIEHCTBUU.

HaGnronenne peakTUBHOTO JIBHKECHHUS.

CoxpaHeHre MEXaHUYECKOW YHEPTUH MpU CBOOOTHOM TMaJICHUU.

CoxpaHeHHME MEXaHWYECKOM DSHEPruyM IMpH JABWKEHUU Tela TMOoJ ACHCTBUEM
MPY>KUHBI.

Jlabopamopnvle pabomul u onvimoi

KoncTtpynpoBaHue TpakTa Juisi pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO JABUKEHUS
IapuKa WK TEIEKKH.

Onpenenenue cpelHe CKOPOCTH CKOJBXEHUS OpycKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenue yCKOpeHHUs Teja MPU PAaBHOYCKOPEHHOM JABUKEHHUH MO HAKIOHHOMW
IJIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €Ciau MPU PABHOYCKOPEHHOM JIBHKEHUM O€3 HayaibHOU
CKOPOCTH ITyTHU OTHOCSITCSI KaK psii HEUETHBIX YUCEI, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHH OJIMHAKOBBI.
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HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHIJIBI HOPMAJIbHOTO
JaBJICHUS.

Onpenenenue ko3P PumeHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

OmnpeneneHrie pabOTBl CHIBI TPEHUs TMpPU PAaBHOMEPHOM JBW)KCHHUH Tela
M0 TOPU3OHTATIBHON MOBEPXHOCTH.

Omnpenenenne paboOThl CHIIBI YIIPYTOCTH HPU MOABEME Tpy3a C UCIOIb30BaHUEM
HETIOJIBMKHOTO Y TIOJIBUKHOTO OJIOKOB.

W3y4eHune 3akoHa COXpaHEHHS YHEPTHH.

Paznen 9. Mexannveckue KoJjie0aHusi U BOJTHBI

KonebarensHoe nBmwxkeHne. (OCHOBHBIC XapaKTEPUCTUKU KOJEOaHUN: TEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTHdecKuid W MPYKUHHBIM MasTHukH. [IpeBparieHue
SHEPIUH MPH KOJICOATEIHHOM JIBUKCHUU.

3aryxatomue KojeOaHus. BeiHyXJeHHBbIE KojeOaHus. Pesonanc. MexaHudeckue
BoTHBL. CBOMCTBA MEXaHMYECKUX BOJIH. [IpomosnbHBIE W MomepeuHbie BOJHBI. J[inHa
BOJIHBI U CKOPOCTh €€ pacrnpocTpaHeHUs. MexaHW4YeCKHe BOJHBI B TBEPIOM Telle,
CEMCMHUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicOTa ToHa. OTpaxkeHuwe 3Byka. Mupa3Byk u
yJIbTPa3BYK.
Ilemoncmpayuu

HaGmronenue kosiebanuii T o ISUCTBUEM CHIIBI TSIKECTH U CHITBI YIIPYTOCTH.

HaGmonenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnipocTpaneHnue mpoa0JbHBIX U MTONEPEUYHBIX BOJIH (HA MOJEIN).

Ha6mronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHUYECKUM pe30HAHC.

Jlabopamopnvle pabomul u onvimoi

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMAaTHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TEepHOJia KOoeOaHW MOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH TepHoJa KoJeOaHWN TPYKUHHOTO MAasiTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCMMOCTH TMEpUOaa KOoieOaHWil Tpy3a, MOIBEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh TMEpPHOJIa KOJICOAaHWW TPYKHHHOTO
MasTHUKA OT MacChl Tpy3a H KECTKOCTU MPYKUHBI.

N3mepenune yCkopeHus: CBOOOHOTO TaICHMS.

Pa311e.11 10. :‘)JIEKTpOMaFHI/ITHOC 0JI€ U IJICEKTPOMATHUTHBLIC BOJIHBI
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DIEeKTPOMAarHuTHOE ToJe. DIIEKTpOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJH. [llkama  3imekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHwue
ANEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSA3H.

DIeKTpoMaruuTHas rnpupoja ceeta. CKopocTh cBeTa. BolTHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHnvie pabomul u onvimoi
N3yyeHue CBOMCTB ICKTPOMATrHUTHBIX BOJTH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble siBJIeHUS

JlyueBasg moxens cBera. Mctounuku cseta. IIpsMosiMHENHOE pacnpoCTpaHEHUE
ceera. 3atmeHuss ComHua u Jlynel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpa)KEHHUs CBETA.

[Ipenomiienne cBera. 3akoH MpesioMiieHHs cBeTa. [lomHOe BHYyTpeHHee
OTpakeHHE cBeTa. VCIONb30BaHUE IMOJHOTO BHYTPEHHETO OTPA)XKEHUS B ONTHUYECKUX
CBETOBOJIAX.

Jlunza. Xox nmydeid B nuH3e. OnTuueckas cuctema ¢oToarmapara, MUKPOCKOINA U
Teneckomna. ['na3 kak onruyeckas cucreMa. biin30pykoCcTs U JaIbHO30PKOCTb.

Paznoxxenue 6enoro ceeta B criektp. OnbiTl HetoToHa. CliokeHHe CIIEKTpasIbHbIX
1BeToB. J(ucnepcus ceera.

Ilemoncmpayuu
[IpssMonMHENHOE PACIIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tony4yenue n300pakeHHi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTuueckuii CBETOBO/I.
Xop ny4ei B coOuparoleit JInH3e.
XO0J 1y4yer B paCCeUBAIOLIEH JIMH3E.
[Tony4yenne n300pakeHUl C TOMOIIBIO JTMH3.
[Tpunmun nevictBus poroanmapara, MUKPOCKOTIA U TEIECKOIIA.
Mopensb rnasa.
Paznoxxenue 6emoro cBeTa B CIIEKTP.
[Tomy4yenue Genoro cBeTa mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnule pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH yTIJIa OTPAXKEHHUS CBETOBOIO JIy4a OT yrJjia majeHusl.
N3ydenne xapakTepuCTUK U300paKeHHS MpeIMETa B TNIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yIJIa TIPEJIOMIICHUS] CBETOBOTO Jiy4a OT yrJjia MaJacHus
Ha TPaHMIIE «BO3TYX—CTEKJIIO».
[Tonydyenune n300pake€HU ¢ TOMOIIBIO COOMPAIOIIIEH JTMH3HI.
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Onpenenenue (GOKYCHOr0O pacCTOSTHUSL U ONTHYECKOW CHUJIbI COOMPAIOIIEH JIMH3BI.
OnbITHI IO Pa3I0KEHHIO OEJIOT0 CBETA B CIIEKTP.
OMnbITEl O BOCHPUSTUIO I[BETA MPEAMETOB MPHU UX HAOIIOJCHUU 4Yepe3 I[BETOBbIC

(GUIBTPBL.

Paznen 12. KBaHTOBBIE SIBJICHUS

Oneitel Pesepdopnaa u mmanerapnHas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u nornonieHue ceeta aromoM. KBanThbl. JInHeuaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHrne aTOMHOTO sipa.
Hyxnonnast moznens aromuoro sjapa. M3otonsl. Pannoaktusheie npeBpamienus. [lepuos
noJiypacraja aTOMHBIX siIep.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsiI0OBOIO U MACCOBOI'O YUCEN. DHEPrus
CBs3M aTOMHBIX siiep. CBsi3b Macchl U 3Hepruu. Peakiuu cuHTe3a W JAeNIeHUs sfep.
Uctounuku snepruu ConHia 1 3BE371.

Snepunas osHepretuka. JleWcTBUS paJAMOAKTHBHBIX M3JIy4YE€HUW Ha IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrexTpsl U3JTy4eHHUS U MOTJIONICHHUS.
CrekTpbl pa3IM4YHBIX Ta30B.
CnekTtp Bomopoa.
HaGmonenue TpekoB B kamepe BunibcoHa.
Pabora cuéTurka HOHU3UPYIOITUX U3ITYUYEHUM.
Peructpanus u3aydeHus NpUPOIHBIX MUHEPAJIOB U TPOAYKTOB.

Jlabopamopnvie pabomul u onvimol

Habmronenue CrutoniHpIX U IMHEHYAThIX CIICKTPOB H3JTyYCHUS.

HccrienoBanne TPEKOB: W3MEPEHHE SHEPTHHM YACTHIBI MO0 TOPMO3HOMY ITyTH
(o pororpadusam).

N3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIHbHO-0000 A0 MOXYJIb

[ToBTOpUTENBHO-0000IAIOIMKA MOJYJIb MNpPEeAHA3HAYEH [JIs CHUCTeMaTH3aluu M
0000IIIeHUsT TPEIMETHOTO COJEpPNKAHUS W ONbITa JCATEIBHOCTH, NPUOOPETEHHOTO
Ipy W3YyYEHUH BCETO Kypca GU3HKH, a TakKe s TOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEHY 10 (PU3UKe JTsl 00yHaronuXxcsi, BRIOPABIINUX 3TOT YICOHBIN
MpEIMET.

[Ipy wW3ydyeHHH [OaHHOTO MOIYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECTeuMBaeTCs TOCTHKCHHE MPEIMETHBIX U
METanpeaMETHBIX IJTAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBCHHO-HAy4YHasi TI'PaMOTHOCTb:. OCBOCHHME HAYyYHBIX METOJOB MCCIEIOBAHUSA
SIBJICHUU MPUPOJbI U TEXHUKHU, OBJIAJICHUE YMEHUAMHU OOBSICHATH (DU3NUECKUE SBIICHMUSI,
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IIPUMEHAS TOJIyYECHHBIE 3HAaHUA, pellaTh 3aJadyd, B TOM 4YHCIJIE KayeCTBCHHBIC H
DKCIIEPUMEHTAJIBHBIE.

[TpruHIMNIHANBHO AEATENPHOCTHBIM XapaKTeP JAaHHOTO pa3iesa peaanu3yeTcs 3a CYUET
TOT'0, YTO 00YYaIOIIMECs BBITOIHSIOT 33/I1aHUsA, B KOTOPBIX UM MPEIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU Pacro3HaBaThb U HAYYHO OOBSACHATH (PU3UYECKUE
SIBJICHUS B OKPY’KaIOLLEW IPUPOJIE U ITIOBCEHEBHOM KU3HU,

MCII0JIb30BaTh HAyYHbIE METO/bI UCCIEIOBaHMS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
IS IPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAay4yHblE€ OCHOBBI HauOoiee Ba)XXHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTUM, HalpUMep, IPAKTUYECKOTO MWCIOJIb30BaHUs PA3JIWYHBIX HCTOYHUKOB
DHEPrMH Ha OCHOBE 3aKOHA NPEBPAILECHUsS U COXPaHEHMs BCEX HW3BECTHBIX BHJIOB
JHEPIruu.
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IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuyenue ¢(u3uku Ha ypOBHE OCHOBHOI'O OOLIEro 0oOpa3oBaHUs HAMPABIEHO
Ha JOCTH)KCHHE JHMYHOCTHBIX, METANpPEAMETHBIX W MPEeIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

B pesynbraTe m3yueHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y oOyuatoiierocst 0ynyT chopMUpPOBaHBI CJICAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) mIaTPHOTHYECKOT0 BOCTIUTAHUS

IPOSIBJIEHUE HMHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(bu3nuecKon HaAyKu;

[IEHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKJIaHCKOr0 ¥ Iy XOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO-3HAYUMBIX
U ITHYECKUX TMPOoOJeM, CBS3aHHBIX C MPAKTUYCCKUM TPUMEHECHHUEM JTOCTHIKCHHM
busuky;

0CO3HaHUE BAXHOCTH MOPAIBHO-3TUICCKUX MIPUHIIUIIOB B JCSATSILHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCITHTAHMA:
BOCIIPUSITUE JCTETUYECKUX KadecTB (U3MYECKOW HayKd: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HAHHE IIEHHOCTH (U3MUYECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEH KYJIbTYpPHI;

pa3BUTHE Hay4YHOM JIOO03HATENLHOCTH, MWHTEpPEcCa K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) hpopMupoBaHus KyJbTYPbI 310POBbSI M YMOIUOHAIBHOT0 0JIATOMOJTYYHSI:
OCO3HAaHHWE IIEHHOCTH Oe3omacHoro o0pa3a KU3HM B  COBPEMEHHOM
TEXHOJOTHYECKOM MUPE, BAXKHOCTU TPaBUJI O€30MAaCHOTO MOBEJACHUS Ha TPAHCIOPTE,
Ha JIOpOrax, ¢ 3JIEKTPUYECKUM U TEIJIOBBIM 000pYAOBaHUEM B JOMAIIHUX YCIOBUSAX;
c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO TpaBa Ha OIIMOKY U
TAKOr0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy/10BOT0 BOCITUTAHMS:

AKTUBHOE YYacTU€ B PCEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aluu, ropojia, Kpas) TEXHOJOTMYECKOM U COIMaJIbHOU
HaIpPaBJICHHOCTH, TPEOYIOIUX B TOM YHUCIIEe U (PU3NUECKUX 3HAHUIA;

MHTEpEC K MPAaKTUUECKOMY U3YyUEHHIO TPOodeccuil, CBI3aHHBIX C (PU3HKOM;
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7) IKOJIOrH4€eCKOr0 BOCIIMTAHMS

OpHEHTAIMs Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUU IS PEHICHHS 3a1a4 B 00JaCTH
OKpY’KaloIIel Cpe/ibl, INTAHUPOBAHUS TIOCTYIIKOB M OICHKH UX BO3MOXHBIX MOCIIEICTBHIA
JUI OKPYKAKOIIEN Cpelibl;

0CO3HaHME IT00ATBHOT0 XapaKTepa IKOJOTHUECKUX MPOOIIEM H ITyTeil UX PEIICHUS;

8) amanTanuu K H3MEHSIIIINMCS YCJTOBHSIM CONMAILHO M MPUPOTHOI Cpebl:

NOTPEeOHOCTh BO B3aMMOJEHCTBUU IPHU BBINOJHEHUU HCCIEAOBAHUI M MPOEKTOB
(u3nuecKoi HaNpPaBIECHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

NOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 MPAKTUUECKYIO JESITEIIbHOCTD;

noTpeOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YuCie (POPMYIUPOBATH UAEH,
HOHSITHSI, TUTIOTE3BI O PU3NYECKUX 0OBEKTAX U SBJICHUSX;

OCO3HAaHHME Je(PUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEW B o0sactu
buzuKy;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUI;

CTpEeMJICHUE aHaJU3UPOBaTh W BBISBIATH B3aUMOCBS3H MPUPOJIBI, OOIIECTBA U
HKOHOMMKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OILICHKAa CBOUX JIEUCTBUI C YUETOM BIMSIHUS Ha OKPYXAIOLIYIO CPEy, BOZMOKHBIX
r7100aJIbHBIX MTOCIIECTBUI.

METAIIPEJMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOCHHS MpOrpaMMbl 10 (pU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y  oOydaromerocss  OyayT  cGopMHpOBaHBI ~ MeETalpeIMETHBIC
pe3yabTaThl, BKJIIOYAIONIME IT03HABATEIbHBIC YHUBEpCAIbHBIC YYCOHBIC ICHCTBHS,
KOMMYHHKAaTHBHBIC YHUBEPCAJIbHBIC YICOHBIC ICHCTBUS, PETYIATHBHBIC YHUBEPCATHHBIC
ydeOHbIe JeHCTBHS.

ITo3HaBaTeIbHbIE YHUBEPCAJbHBbIC YUeOHbIEe NeiiCTBUS
ba3oBble jiornyeckue 1ecTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUI);

yCTaHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK  KJIACCH(UKAIMHM,  OCHOBAHUSA
TUTst 0000IIEHUS U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMaTPUBAEMbIX (paKTaX, TaHHBIX
1 HAOJTFOICHUSIX, OTHOCSIITUXCS K (DU3UIECKUM SIBIICHUSM;

BBISIBJISITh PUUUHHO-CIICJICTBEHHBIEC CBSI3U MPU U3YUCHUU (PU3UUECKHUX SIBICHUU U
MPOLIECCOB, JeiaTh BBIBOALI C HCIOJIb30BAHUEM JCAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIOUEHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEITUYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOco0 pelieHus y4uyeOHOU ¢u3MYecKord 3aaadu
(cpaBHEHHE HECKOJILKUX BApUAHTOB PEILCHHUSI, BELIOOP HanboJiee MOX0AIIEr0 ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICICHHBIX KPUTEPUEB).
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Ba3oBble ucciienoBare/ibCKue 1eiiCTBUA:

WCIIONBb30BaTh BOMPOCHI KaK MCCJIEAOBATENILCKUM HWHCTPYMEHT IO3HAHUS,

MPOBOJIUTH MO CaMOCTOSITEJIbHO COCTaBJICHHOMY TIUIAHY OMBIT, HECJIOXKHBIN
bu3UYeCKUii AKCIEPUMEHT, HEOOJIBIIOEe HCCIEIOBaHUE (PU3UYECKOTO  SIBJIICHHUS;

OIICHUBATh HA MPUMEHUMOCTb U IOCTOBEPHOCTh HH(OPMAITUIO, TTOJIYYCHHYIO B XOI€
HCCIIeIOBAHUSI UM IKCIIEPUMEHTA;

CaMOCTOSITETbHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJABI 10 pe3yjibTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;

IPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIee pa3BUTHE (PUBHMUYECKUX MPOIIECCOB,
a TaKXKe BBIIBUTATh TNPEAINOJIOKEHUS OO0 UX Pa3BUTHM B HOBBIX YCJIOBUSIX U
KOHTEKCTaXx.

Pab6ora ¢ undpopmanmeii:

NPUMCHSTh PA3JIMYHBIE METOJIbI, HMHCTPYMEHTBI M 3alpoChl TPH TIOHUCKE
U oTOOpe MH(POPMAIIMKM WM JAaHHBIX C YYETOM MPEJIOKEHHON y4eOHOH (u3HuecKon
3aJ1avu;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh W  HMHTEPHPETHUPOBATH  HHPOPMAIIUIO
Pa3IUYHBIX BUIOB M GOPM IPEICTABIICHHUS,

CaMOCTOSITETTFHO BBIOMPATh ONTUMATBHYIO (hOpMY TpeacTaBICHUS HHPOPMAIIUU U
WITIOCTPUPOBATh peIIaeMble 3aJayd HECJIOXKHBIMH CXEMaMH, TuarpaMMamMu, WHON
rpaduKoi U X KOMOWHAITUSIMH.

KoMMyHUKaTHUBHBIC YHUBEpPCAJbHbIC Y4eOHbIe AeHCTBUS:

B XoAe OOCYXIeHHus ydeOHOro marepuaia, pe3yiabTaTOB JIa0OpaTOPHBIX pabdoT
U TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl U BBICKA3bIBATh
UJeH, HAICJICHHbIE Ha peIIeHHWEe 3a/ladyd W TMOJJAep)KaHue OJarokenaTeIbHOCTH
OOIIIEHNS;

COTIOCTAaBJISITh CBOM CYXXIEHHUS C CYXKICHHUSIMH IPYrMX YYaCTHUKOB JIHAJIOTa,
O0OHapy>KHUBATh PA3IMYUE U CXOJACTBO MO3UIIHIA;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

MyOIUYHO TIPENCTABIATH PE3YNbTAThl BBIMOJHEHHOTO (U3MYECKOTO OIBITA
(3KCIIepUMEHTa, UCCIIE0BaHUs, IPOEKTA).

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYATHHOU PabOTHI
MIPY pEIICHUU KOHKPETHOW (PU3NUIECKON TPOOIIEMBI;

MPUHUMATH LI€JIM COBMECTHOW AESATEIbHOCTH, OPraHW30BBIBaTH JACHCTBUS MO €€
JOCTH)KEHUIO: PaCHpeeNATh PO, 00CYXAaTh MPOIECCHl M PE3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, 1OCTUras KAYECTBEHHOI'O Pe3yJIbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUSA C IPYTUMH YICHAMU KOMaH/IbI,

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITEIbHO C(HOPMYJIHMPOBAHHBIM YYACTHUKAMH B3aHUMOI€CTBUS.
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PerynsiTuBHble YHUBepPCAJbHbIE yueOHbIEe HeiiCTBUS
Camoopranusanus:

BBISIBJISITh TIPOOJIEMbl B JKM3HEHHBIX W YYEOHBIX CUTyalMsX, TPEOYIOIUX
JUTSL pelieHust GU3nuecKux 3HAHUM;

OPUEHTHPOBATHLCS B PA3IUYHBIX MOJX0AaX MPUHATUS PEIICHUN (MHAUBUIYAIBHOE,
MPUHSATHUE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyNIo);

CaMOCTOSITEJILHO COCTAaBJIATh AJITOPUTM pelieHrs GU3NYECKON 3aauu WIM TjIaHa
UCCJEIOBaHUS C YYETOM HMEIOIIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh MPEIJIaraéMble BApUAHTHI PEUICHUI;

nenaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBII HHTE/JICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh IUIaH €€ N3MEHEHUS;

OOBSACHATh MPUYMHBI JOCTHXKEHUS (HEIOCTHKEHHS) PE3yNbTaTOB JEATEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTHh KOPPEKTHUBbl B JEATEIBbHOCTh (B TOM YHUCJIE B XOJ BBIITOJIHEHUS
¢u3MUecKoro HcCCIeAOBaHUS WJIM TMPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
MU3MEHMBIINXCS CUTYAIUH, YCTAHOBICHHBIX OMIUOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.

CTaBUTh ce0s Ha MeCTO APYroro dYeioBeka B XOJ€ Clopa WIH JIUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

npu3HaBaTh CBOE MPaBO Ha OMMUOKY MpU pelieHuH (U3NUECKUX 3alad WIu
B YTBEPKIACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MIPaBO APYroro.

INPEJMETHBIE PE3YJIBTATBI

K xoHmy oOy4yeHumss B 7 KJjacce IMpeIMETHBIC pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

UCTIOJIh30BaTh TOHATHS: (DU3MYECKHEe W XUMHUYCCKHE SBJICHUS, HaAOIIOJICHUE,
AKCIIEPUMEHT, MOJIEb, THUNOTE3a, €AWHUIIBI (PU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUS BelecTBa (TBEPAOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOE
IBUKEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  MPSMOJMHEWHOE),  TpaeKTopus,
paBHOJACHUCTBYIOIMAs Cwi, aepopManus (ympyras, TIUIacCTUYecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYBL;

paznuyarh sBaeHUs (auddy3us, TEmIoBOE JBMKEHUE YaCTHI[ BEIIECTBA,
paBHOMEPHOE JIBI)KCHHE, HEPAaBHOMEPHOE JBM)XCHHE, WHEPIIUS, B3aUMOJICHCTBHUE Te,
paBHOBecHME TBEPIBIX TEN C 3aKPEIIEHHOW OCBhIO BpallleHUs, Iepejava JdaBIICHUS
TBEPABIMU TEJIaMH, KUIAKOCTIMH W Ta3aMu, aTMOoc(epHOe NnaBlieHWe, TUIaBaHHE Te,
MPEBPAIICHUS MEXAHWUYECKOW JHEPTruu) IO OMHCAHUI0 MX XapaKTePHBIX CBOWCTB W
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE W3YyYCHHBIX (PU3NYECKUX SIBICHUW B OKPYKAIOIIEM
MUpE, B TOM YHCIIe (PU3UIECKHEe IBICHUS B IPUPOJIC: TPUMEPHI IBUKCHHUS C Pa3INIHBIMU
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CKOPOCTAMHU B JKUBOM M HEXUBOU INPUPOLE, NECHUCTBUE CUJIBI TPEHHUS B IIPUPOAC U
TEXHUKE, BIMSHUE aTMOC(HEpPHOro JaBJICHHS Ha >KUBOM OpraHu3M, IUJIaBaHUE pbIO,
phlUuard B Telie 4YejJoBeKa, MPU ITOM IMEPEeBOJUTH MPAKTUYECKYIO 33a/laduy B Y4EOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTRA (MpU3HAKU) (DU3NYECKUX SIBJICHU;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, HCIOIb3YS
dbuzndeckue BeauYuHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpEMsl, IyTh, CKOPOCTH,
CpeaHssl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEja, CHJIA TPEHUS, TABICHUE
(TBEpmoro Temna, >KUAKOCTH, ras3a), BBITAJKHBAIOIIAs CHJIa, MEXaHWYecKas padoTa,
MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHJIbI, KOI(P(UIIMEHT TOJIE3HOTO JEUCTBUS
MEXaHU3MOB, KUHETHYECKas U TOTEHIUAJIbHAS DHEPrus), MPU ONHUCAHUU TPABUIBLHO
TPaKTOBAaTh (PUBMUECKUN CMBICT MCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUS U €TUHUIIBI
bu3MYEeCKUX BEJIUYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIONINE JIAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTHh TIpadUKU H3YyUYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEITUYNH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKHE SIBJICHUS W TPOIECCHI, UCIIOIB3YsI
paBWiIa CJIOXKEHUA Cuil (BAOJIb OJAHOM TpsAMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIO paBHOBECHS pbiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHMS] MEXaHWYECKOW IHEPTruM, MPH ITOM JIaBaTh CIOBECHYIO (HOPMYJIHPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUUECKOE BBIPAXKECHUE;

OOBSACHATH (M3UUECKHE SIBIIEHUSA, MPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBISBIATH
NPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2 JOTWYECKHUX IIaroB
¢ onopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUHN, PUINYECKUX 3aKOHA UITU
3aKOHOMEPHOCTHU;

pemiath pacu€THeIC 3amayd B 1—2 JEHCTBUS, MCMOIB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3aJ]a4M 3aITUCHIBAThH
KpaTKOE YCJOBHE, MOJCTABIATh (U3MUECKHE BEIUYUHBI B (POPMYJBI M MPOBOJUTH
pacu€Thbl, HAXOUTh CIIPABOYHBIC IAHHBIE, HEOOXOIUMBbIE JIJISl PEIICHUS 3a]1a4, OLICHUBATh
PEATMCTUYHOCTH TOTYUYEHHON (DU3HYECKON BEIIMUNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH (PUIUYECKUX
METOJIOB, B OIMCAaHUM HWCCIEAOBAHMUS BBIACIATH MPOBEPSAEMOE MPEANOIOKECHUE
(rumoTesy), pa3nuuaTh ¥ UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT, HAXOAUTH OIIMOKU
B XOJI€ OIBITA, JIEJIaTh BBIBOBI 10 €r0 pe3yJIbTaTaM;

NPOBOAUTH OMBITHI MO HAOMIONCHUIO (U3MYECKUX SBICHUN WIH (U3HYECKUX
CBOMCTB Tel: (pOPMYIMPOBATH MPOBEPAEMbIC TPEIMTOIOKEHHUS, COOMPATh YCTAHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0OBAaHUS, 3aMICHIBATH XOJT OTIHITA M (JOPMYIIMPOBATH BHIBOJIBI;

BBITIOJIHSATH MPSIMbIE U3MEPEHUS PAaCCTOSHUS, BPEMEHH, MAcChl Tella, 00bEMa, CUJIBI
U TeMIepaTypbl ¢ HUCHOJIb30BAHHEM AaHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH
TOKa3aHus MPUOOPOB C yUETOM 3aJaHHOM a0COMIOTHOM MOTPENTHOCTH U3MEPEHUH;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOU BEIUUYUHBI OT APYrou
C UCTIOJIb30BaHUEM MPSAMbBIX U3MEPEHU (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABUKYIIIETOCS
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Tela OT BPEMEHHU JBWIKEHHUS TeJa, CHJIbl TPEHUSI CKOJIBLKEHHUS OT Beca Teja, KauyecTBa
00pabOTKH MOBEPXHOCTEW TEI M HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAH
COMPUKOCHOBEHHUSI TE€J, CUJIbI YIPYrOCTH OT YIJWHEHUS MPYKUHBI, BBHITAIKUBAIOIICH
CWIbl OT 00béMa MOTpYyKEHHOM YacTU Tejla M OT IUIOTHOCTH KUIKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJja, OT IITyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBHUI
IJIaBaHMs TeJ, YCIOBHM paBHOBECHs pbluara U OJIOKOB, y4aCTBOBATh B IUIAHUPOBAHUU
y4eOHOT'0 HCCIIeIOBaHMs, COOMpaTh YCTAHOBKY M BBIMOJHATh HM3MEPEHUS], CIETys
MpEeVIOKEHHOMY  TUIaHy, (UKCHUpOBAaTh pPE3yJbTaThl IMOJIYYEHHOM 3aBUCHUMOCTH
bu3MYEeCKUX BEIUYUH B BHUJEC MPEIJIOKEHHBIX TaOJuIl U TpaduKOB, AeNaTh BBIBOJIBI
10 pe3yJibTaTaM UCCIEI0BAHNUS,

IPOBOJIUTh KOCBEHHBIE HU3MEpeHUs (U3UYECKUX BETUYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TeNa, Cujla TPEHUS CKOJIBKCHMS, JIaBJICHUE BO3/yXa,
BBITAJIKUBAIOIIASI CUJIA, IEUCTBYIOIIAs HA MOTPYKEHHOE B )KUIAKOCTH TEJO, KOG PUIueHT
MIOJIE3HOTO JICUCTBUS MPOCTHIX MEXAaHU3MOB), CJICAYS MPEIJTIOKEHHON UHCTPYKIIUU: TIPU
BBITIOJIHCHUU HM3MEPEHHM COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIYHCIISTH
3HAYCHUE UCKOMOMW BEJIMYHHBI,

coOJIro/1aTh MpaBWiIa TEXHUKU O€30MacHOCTH mpu padore ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMNCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOUIUECS COCYAbl, OapOMETp, phlyar, MOJABHKHBIN U
HETOJIBW)KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MNPUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOPOM Ha HMX OMUCaHHS (B TOM 4YHUCIE: MOAMIMIHUKH, YCTPOHCTBO
BOAOINPOBOJA, TUAPABIMYECKUN MpPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcOC,
apeoMeTp), UCIONb3ys 3HAHUA O CBOMCTBAX (M3MUECKHX SBICHUNW U HEOOXOIAMMBIC
¢duznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TPHUMEPHl (HAXOAWTh HH(POPMALMIO O TMpPUMEpax) MPAKTUYECKOTO
UCIIONIb30BaHUS (PU3WYECKUX 3HAHUN B TIOBCEJHEBHOM >KM3HM Uil OOecredeHus
0e30macHOCTH TMpU OOpalleHHH C MpuOOpaMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUS 37I0POBBS K COOIIOIEHUS HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIIEeH
cpexne;

OCYIIECTBIISITh OTOOp MCTOYHUKOB HMH(opManuu B MHTEpHETE B COOTBETCTBUU
C 3a/IaHHBIM MOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCA 3HAHUM U ITyTEM CpaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATH MH(POpPMAIINIO, KOTOPAsl SBISETCS MPOTHBOPEUNBOMN
WJIM MOXKET OBITh HEJIOCTOBEPHOI;

UCIIOJb30BaTh TPU  BBINOJHEHUM Y4E€OHBIX 3aJaHU HAYYHO-TIOMYJISPHYIO
auTepaTypy (PM3MYECKOro COJIEp’KaHUs, CHPABOYHbICE MAaTEpUAlIbl, PECYpPChl CETH
WNutepuer, Brnagerp mNpuéMamMu KOHCHEKTUPOBAHMUS TEKCTa, MPeoOpa3oBaHUS
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHWE MUCHMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE
2—3 WCTOYHUKOB WH(MOpMAIU (U3MYECKOTO COJEP)KAHWs, B TOM YHCIE IMyOIHMYHO
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JenaTh KpaTKUe COOOIIEHMSI O Pe3yJibTaTax MPOEKTOB WJIM Y4YEOHBIX HCCIEIOBAaHUM,
IIPU 3TOM T'PaMOTHO MCMOJIb30BaTh M3YUYEHHBIM MOHATUIHBIA anmapaTr Kypca (pU3HKH,
CONPOBOKJATh BBICTYIIJICHUE MPE3ECHTALNEH;

IIPY BBITTOJIHEHUH YYEOHBIX IPOEKTOB U UCCIEAOBAHUM pacipenensiTh 00I3aHHOCTH
B IPYIIIE€ B COOTBETCTBUHU C IOCTABIEHHBIMH 3a/1a4aMH, CJICINUTH 32 BBIITOJHEHNUEM IIJIaHA
JNEUCTBUM, aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKIJIaJl B JE€ATEIBHOCTH TPYIIIHI,
BBICTPauBAaTh KOMMYHHUKAaTHBHOE B3aMMOJICICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K koHiy oOyueHuss B 8 kJjiacce mpeIMeETHbIC PE3ysbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAFOIIMXCS YMCHUM:

UCIIOJIb30BaTh IMMOHATHS: MAacca U pa3Mepbl MOJICKYJI, TETUIOBOE JIBHDKCHHE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHHUS BEIICCTBA, KPUCTALNIMYCCKHUE M amMop(dHBIC Tena,
HACBIIICHHBIN ¥ HCHACHIIIICHHBIN Iap, BIAXKHOCTh BO3/IyXa, TEMIIepaTypa, BHYTPCHHSISI

DHEPrHUs, TCIUIOBOM JBUTATEIb, JICMCHTAPHBIA IJICKTPUUYSCKUM 3apsjl, dJICKTPHUICCKOE
10JIe, TPOBOAHUKHU U JUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIYCCKUN TOK, MAarHUTHOE T10JI¢;
pa3nuuaTh SBJICHUA (TEIUIOBOE PACIIMPEHUE U C)KAaThe, TeIUIoNepeiaya, TeIIoBOe
paBHOBECHE, CMauyWBaHWE, KalWUIAPHBIC SBJICHHUS, HCHApCHUE, KOHICHCAIWS,
TUTaBJICHUE, KPHUCTaJUIN3AIIS (oTBepacBaHME), KUTICHUE, TETuIoTIepe1avya
(TEeTIONMpPOBOIHOCTh, KOHBEKIIMSI, M3TYyYEHHUE), IJIEKTpHU3alUsl TeJ, B3auMOJIeHCTBHE
3apsA/IOB, JEHUCTBUS DJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBUE
MarHuToB, JIEMCTBHE MATHUTHOTO TMOJIS HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs
UHAYKIMS) TIO OINHCAHUI0O UX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX TAHHOE (PU3NYECKOe SIBICHUE;

pacno3HaBaTh MPOSBICHHE H3YUYEHHBIX (DU3UYECKUX SIBICHHM B OKPYXKAIOIIEM
MUpE, B TOM 4YHclie (pU3NYECKHUE SBJICHUS B MPUPOJIC: TMOBEPXHOCTHOE HATSIKEHUE U
KalWUSIPHBIE SIBICHUS B MPUPOJE, KPUCTAUIBI B mpupoje, uznydenue CouHia,
3aMep3aHue BOJAOEMOB, MOpCKHME Opu3bl, oOpa3oBaHHWE POCHI, TymMaHa, WHEsS, CHeEra,
AIIEKTPUUECKHE SIBIICHUSI B aTMOC(Epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, Jpeid MOIOCOB, POIb MATHUTHOTO TOJIS JUTSI KU3HU HA 3emiie, MOJISIPHOE
CUSHUE, TPU OTOM TIEPEBOJIUTH MPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBIICISATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (U3UIECKUX SBICHHUIA,

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3UUYECKHUE SIBIICHUS, WCIOIb3YS
dusznueckre BETWYHHBI (TEMIlepaTypa, BHYTPEHHSS HDHEPTUs, KOJIWYECTBO TEIUIOTHI,
yaenbHas TEIUIOEMKOCTh BEIIECTBA, Y/ACNIbHAs TEIUIOTA IUIABJICHUS, YACIbHAS TEIUIOTa
nmapooOpa3oBaHus, yAelbHAs TEIJIOTa CTOPAHHS TOIUIMBA, KOYPUIIMEHT IMOJIE3HOTO
JICUCTBUSL TEIUIOBOM MAITWHBI, OTHOCUTENIbHAS BIAXXHOCTh BO3yXa, JJIEKTPUUCCKUN
3apsiJl, CUila TOKa, SJICKTPUUECKOE HAMPSKEHUE, COMPOTUBIICHNE TPOBOHUKA, YACIHHOE
COTIPOTHBIICHHE BEIIECTBA, pab0OTa M MOITHOCTH AJIEKTPUYECKOTO TOKA), MPU OTMMMCAHUHU
MPABUWIILHO TPAKTOBATh (PU3MUYECKHUI CMBICT HCIIOIB3YEMBIX BEJIMYHWH, 0003HAUCHUS U
eAVHUIBI  (DU3UYECKUX BEIWYWH, HAXOAWTHh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO
¢u3nUecKyt0 BEIWYWHY C JPYTUMH BEIWYWHAMH, CTPOUTH TPAaPUKA HU3YICHHBIX
3aBUCUMOCTEH (PU3NIECKUX BEINYHH;
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XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKHUE SIBJICHUS W MPOILIECCHI, UCIOIb3Ys
OCHOBHBIC TIOJIOKECHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOCHUSI BEIIECTBA,
MIPUHIIUII CYTIEPIIO3UIIUU TT0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUs 3apsija,
3akoH Oma [y ydacTka uemnu, 3akoH J[koyns—JIeHna, 3aKOH COXpaHEHUs JHEPTHH,
IIPU 5TOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aMMHUCHIBATH €70 MAaTEMaTUUECKOE
BBIPAYKEHHE;

OOBSICHATH (hU3NYECKUE MPOLIECChl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMil  NPaKTUKO-OPMEHTUPOBAHHOTO  XapakTepa:  BbISIBIAThH  NPUYMHHO-
CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHUE U3 1—2 TOTMYECKUX IIaroB ¢ onopoi Ha 1-2
U3YYEHHBIX  CBOMCTBAa  ()U3WYECKUX  SBIICHUM, (PU3UYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3a7aydl B 2—3 JEUCTBHUSA, MCIOJIb3YS 3aKOHBI M (HOPMYIIHI,
CBSI3bIBAIOIINE (PU3UUECKHUE BEIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3aJ1aud 3alUChIBAThH
KpaTKO€ YCIJIOBHE, BBISBISATh HEIOCTATOK JAHHBIX IJIs PEIICHHS 3aJadd, BbIOMPATh
3aKOHBI U (OPMYJITBI, HEOOXOAUMBIE JJIsI €€ pellleHUs], MPOBOAUTEL PACUEThI U CPAaBHUBATH
MOJIy4EeHHOE 3HaueHUE (U3UIECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH,

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIINTh MPH TOMOIIUA (PU3HIECKUX
METOJIOB,  HMCIMOJIb3ysl ~ ONUCAHUE  MCCIEIOBaHUA,  BBIICIATH  MPOBEPSEMOE
IPEAIIONOKEHNE, OLICHUBATh IPABUJIBHOCTh IIOPSAJKA MPOBEICHUS HCCIIEIOBaHUS,
JIeJ1aTh BBIBOJBI;

POBOAUTH OMBITHI IO HAOMIOACHUIO (PU3MYECKUX SBICHUN WM (HU3HUYECKUX
CBOMCTB TeJ (KamWUIsIpHbIE SBJICHUS, 3aBUCUMOCTh JIaBJIICHHs BO3AyXa OT €ro 00béma,
TEMIIEPATypPbl, CKOPOCTH IPOLECCA OCTBIBAHUS M HAarPEBaHUS IIPU M3JIyYECHHUH OT LIBETa
u3nyvatromed  (morjomiaromei)  MOBEPXHOCTH,  CKOPOCTb — HMCHApeHUsi  BOJBI
OT TeMIEepaTypbl XUIAKOCTH M IUIOMAAUM €€ IIOBEPXHOCTH, OJJIEKTPU3ALUSA Tl U
B3aMMOJICICTBUE DJICKTPUUYECKUX 3apsAIOB, B3aUMOJICHCTBUE IIOCTOSHHBIX MarHUTOB,
BU3yaJu3alldsl MAarHUTHBIX I1OJIEW MOCTOSIHHBIX MarHUTOB, IEHUCTBUS MArHUTHOIO IOJIS
Ha IIPOBOJHUK C TOKOM, CBOMCTBA 3JJIEKTPOMAarHUTAa, CBOWCTBA 3JIEKTPOJBUTrATEIIA
MOCTOSIHHOTO TOKa): (opMynupoBaTh MPOBEPSiEMbIE MPEANOIOXKEHUS, COOUpaTh
YCTaHOBKY U3 IIPEJI0KEHHOTO 000PYA0BaHUS, ONMCHIBATE XOJI OTIBITA U (POPMYITHPOBATH
BBIBO/JIBI;

BBIIIOJIHATh MPSIMBIE M3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/1yXa, CHWJIbl TOKa, HAIpPSIKEHUS C MCIOJb30BAHUEM AaHAJOrOBBIX NPHOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPAaBHHUBATh pE3YJbTaThl H3MEPEHUNH C YUYETOM
3a/1aHHOM aOCOIFOTHOW MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUWHBI OT JPYTron
C HUCIOJb30BAHUEM MPSAMBIX HW3MEPEHUU (3aBUCHUMOCTH CONPOTHUBJIEHUS MPOBOJHUKA
OT €ro JUIMHBI, TUIOLIAIH MTONEPEYHOr0 CEUYECHUS U YJIEIbHOTO COMPOTHUBIIEHHS BELIECTBA
MMPOBOJHUKA, CHJIBI TOKA, UAYIIETO YEPE3 MPOBOJIHUK, OT HANIPSKEHUS HA MTPOBOIHUKE,
HCCIIEIOBAHUE MOCIEI0BATEIbHOTO M MapalieIbHOTO0 COCIMHEHUN MPOBOJHUKOB):
IJIAHUPOBATh UCCIENOBAHUE, COOMPATh YCTAHOBKY U BBIMIOJHATH U3MEPEHUS, CIEAYS
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MPEJIOKEHHOMY TUTaHy, (DUKCUPOBATh PE3yIbTaThl MOTYYEHHOM 3aBUCHUMOCTH B BHJIC
Ta0uI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJbTaTaM UCCIEIOBAHNUS,

MIPOBOJINTH KOCBEHHBIC U3MEpEHUs GU3UUECKUX BeNUYUH (yJeTbHAas TEMI0EMKOCTh
BEIIECTBA, COMPOTHUBICHUE MPOBOJIHUKA, pad0Ta U MOILIHOCTh 3JIEKTPUYECKOTIO TOKA):
IUIAHUPOBaTh HU3MEPEHUs, COOMpAaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEIys
MIPEIOKCHHON WHCTPYKITUH, ¥ BBIYUCIISITH 3HAUCHUE BEJTUIHHBL;

coON0aTh MpaBUja TEXHUKH Oe30macHOCTH Tpu padore ¢ 1adopaTopHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh TPUHIUIBI JCHCTBUS H3YYEHHBIX MPHUOOPOB M TEXHUYCCKHUX
YCTPOUCTB C OMOPOM HA HUX OmucaHusl (B TOM YHCIIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, TapoBass TypOWHA, aMIIEPMETP, BOJBTMETP, CUYETYUK DICKTPUUYECKOU
SHEPIruM, DJEKTPOOCBETUTEIIbHBIC TMPUOOPHI, HArpeBaTeIbHBIE DJIEKTPONPUOOPHI
(mpuMepbl), DJIEKTPUUYECKHUE TMPEAOXPAHUTENH, IJICKTPOMATHUT, DJIEKTPOIABUTATEIb
MOCTOSTHHOTO TOKA), HWCHOJb3ysl 3HAHUS O CBOWCTBaX (DU3UYECKUX SIBICHUM W
HeoOXxoauMbIe (U3NIECKHIE 3aKOHOMEPHOCTH,

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIC MNPHUOOPHI
10 CX€MaM M CXeMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JIBUTATElIb BHYTPEHHErO0 CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTABISIThH
CXEMBbI JJIEKTPUYECKUX IeNed ¢ TMOoCIeOoBaTeNIbHBIM M MapaljIeIbHBIM COETUHEHUEM
AJIIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HAUECHUSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJIUTH TPUMEPH (HAXOAUTh HHPOPMAIMIO O MpUMEpax) MPaKTHIECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUW B TOBCEIHEBHOW JKH3HU IJIsi OOecredYeHus
0€30MacHOCTH MpHU 0OpallleHUH ¢ MPUOOPaMU U TEXHUUYECKUMH YCTPOHUCTBAMH, COXPAHEHUS
3II0POBbS 1 COOJIO/IEHUS HOPM SKOJIOTUYECKOTO MOBEICHHUS B OKPY>KAIOIIEH Cpe/IE;

OCYHIECTBIISITh TMOUCK HWHGMOpMaIuu ¢u3nueckoro conaepxanusi B HTepHerte,
Ha OCHOBE HMMEIONIMXCS 3HAHUN U MyTEM CPaBHEHMS TOTOJHUTEIHHBIX HCTOYHUKOB
BBIICTISATh MHGOPMAIIMIO, KOTOpas SBJSETCS NPOTUBOPEUMBONM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPW  BBHIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
TuTepaTypy (GU3MUECKOTO COJEp)KaHUsA, CIPAaBOYHBIE MaTepUaibl, PECYpPChl CETU
WuTtepHer, BnageTh mnpuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMan¥K U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS, 00001mast
uHOPMAITNIO M3 HECKOJIBKUX HCTOYHHKOB (DM3MUECKOTO COJACpKAHUS, B TOM UHCIIE
myOMUYHO  TPENCTaBISATh  pe3yAbTaThl  MPOCKTHOW  WIIM  HMCCIEIOBATEIBCKON
JESTENBHOCTH, TIPH 3TOM TPAMOTHO KCIOJIb30BaTh M3YYCHHBIM MOHSATUHHBIA ammapar
Kypca (pU3HUKH, COMMPOBOKIAThH BEICTYIIJICHUE TTPE3EHTAIUEH;

MPY BBHITIOJHEHUN YYEOHBIX TPOEKTOB M HWCCIENOBAHUN (PU3NYECKHUX IMPOIECCOB
pacnpenensaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/ladyaMU,
CIeNUTh 3a BBIMOJTHEHUEM IUIAaHA JACHCTBUH W KOPPEKTHUPOBATH €ro, aJeKBaTHO
OIICHWBATh  COOCTBEHHBIM BKJAJ B  JEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISSI TOTOBHOCTh Pa3peniaTh KOH(DIUKTHI.
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K xoniy oOyuenuss B 9 kjiacce mpelIMETHbIE Pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCMOJIb30BATh TMOHSTUA: CHUCTEMA OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBIKEeHUs, Aedopmanus (ynpyras, MjaacTUYecKasi),
TPEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MIEPETPY3KH, LICHTP TAKECTH,
a0COJIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPJOrO Tejld, paBHOBECHE, MEXaHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(GPA3BYK U YIABTPA3BYK, JIEKTPOMArHUTHBIE BOIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U TAIbBHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIONICHUS, anb(da-, 0eTa- U raMMa-u3aydeHUsl, H30TOMbI, /IepHAast YHEPreTHKa,;

pas3nuuath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIUHENHOE JBH)KEHUE, CBOOOAHOE MaJIEHUE Tell, pABHOMEPHOE
JIBH)KEHUE TIO OKPY)KHOCTH, B3aUMOJCUCTBHUE TEJ, PEAKTUBHOE JIBUKCHMUE,
KoJjeOaTebHOE JIBIDKEHHUE (3aTyXalolue W BBIHYXKJECHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBUDKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIUHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U [IPEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIOKeHHE OEeJIoro cBeTa
B CIEKTP U CJOXEHUE CHEKTPAIbHBIX I[BETOB, JAUCIIEPCHUS CBETA, €CTECTBEHHAsS
PaIMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHMYATOTO CIIEKTPa U3JIYUSHUS) 110 OTTMCAHUIO UX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE ONBITOB, AEMOHCTPHUPYIOIIHNX JaHHOE (HU3UYECKOE
SIBJICHHE;

pacno3HaBaTh MPOSBICHNE U3YYCHHBIX (DU3NYECKUX SABICHUM B OKPYKAIOLIEM MUPE
(B ToM yucie (GpU3NUYECKUe SIBICHUS B IPUPOJE: MPWIUBBI U OTJIMBBI, ABM)KCHHE TUIAHET
ConHeyHOU cUCTEMBI, PEAKTUBHOE JIBUKEHUE HKUBBIX OPTraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHUUYECKUE BOJIHBI, I[yHAaMH, 3XO0, LIBETa TeJl,
ONTUYECKHE  SBJICHUS B  MNPUPOJE, OHOJOTHYECKOEe  JCHCTBHE  BUIAMMOTO,
yIBTPA(PHUOIETOBOTO U PEHTICHOBCKOTO M3JIyYE€HUM, €CTECTBEHHBIN paanOaKTHBHBIN
(G oH, KOCMHYECKHE T4, PaIMOAKTUBHOE U3ITyUYeHUE TPUPOIHBIX MUHEPAJIOB, IEHCTBUE
pPaJMOaKTUBHBIX W3JIYyYCHH Ha OpraHW3M 4YeJOBEKa), IpPU OSTOM MEpPEBOJUTH
NPAKTUYECKYIO 3a/ladyy B Y4eOHYIO, BBIJEISATH CYIIECTBEHHBbIE CBONCTBA (IIPU3HAKH)
(bu3nUecKuX SBICHUI;

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MUYECKHUE SIBICHUS, WCIOIb3YS
dusznueckre BeNTWYUHBI (CPeIHsIl 1 MTHOBEHHAsI CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JNBH)KECHUH, YCKOPEHHUE, NEPEMELICHUE, IyTh, YIJIOBas CKOPOCThb, CUJA TPEHUs, CHJIA
VIOPYTOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaJeHUs, BEC Tela, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHHYeCKasi paboTa W MOIIHOCTh, MOTCHIMAJbHAS JHEPTUs Tela,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHAS JHEPIHsl CKATOM MPY>KUHBI,
KUHETUYECKAsl SHEPrusl, MOoJIHAasi MEXaHWYeCcKasi SJHeprus, EPUOJI U 4YacTOTa KojeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IIOKA3aTEellb
MPEJIOMJICHUSI CPENbl), TMPU OMHCAHWM TPABWIBHO TPAKTOBATh (HU3UYECKUN CMBICI
HCIIOIb3YEMbIX BEJIMYMH, 0003HAUEHUS W €IUHUIIbI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(dbopMyIbl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIWYMHY C JIPYTMMHU BEIUYMHAMH,
CTPOUTH rpadUKU U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUYMH;
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XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKHUE SIBICHUS W IPOILECCHI, HUCIOIL3YS
3aKOH COXpPAaHEHHSI SHEPrUH, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIUI CYNEPIO3UIUU
CWJ, TMPUHIMN OTHOCUTENbHOCTU ['amuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS
HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsOBOTO
M MacCOBOTO YHCENT TMpPH SAEPHBIX peakIusiX, MpU OITOM JaBaTh CIOBECHYIO
bopMyITHUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MaTEeMAaTHYECKOE BhIPaKEHUE;

OOBSICHATh (PU3UYECKHUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallud  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBISIBISATH  NPUYUHHO-
CJICZICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONmopoi Ha 2—3
U3YYEHHBIX  CBOMCTBa  (DU3UYECKUX  SBICHUM, (PUBMYECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajaud (OMHUpAIOIIUECS Ha CUCTeMy M3 2-3 ypaBHEHUM),
UCTIONIB3Ysl 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIIME (U3UYECKUE BEIUYUHBI: HA OCHOBE
aHaJu3a YCJIOBUS 3aJlaud 3aIllMChIBaTh KPATKOE YCIIOBHE, BBISBISATH HEJAOCTAIONINE HIIH
30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIC ISl pelICHUS,
IIPOBOJIUTH PACUETHI M OIEHUBATh PEATUCTUYHOCTH MOJYYSCHHOTO 3HAUCHUST (DU3NUECKOM
BEJIMYHHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIINTh MPH TOMOIIUA (PU3HIECKUX
METOJIOB,  HUCIOJIb3ysd  OINMCAaHWE  HCCIEAOBAaHMS,  BBIIEIATH  MPOBEPAEMOE
NPENINONIOKEHUE, OLIEHUBATh MPABWIBHOCTh TMOpSJIKa TMPOBEICHUS HCCIEeI0BaHMUS,
JIeNaTh BHIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB,;

NPOBOAUTH OMBITHI IO HAOMIOACHUIO (PU3MYECKUX SBICHUN WIH (HU3MUYECKUX
CBOMCTB Ten (M3yuyeHHWe BTOpPOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHUs SHEPIHH,
3aBUCUMOCTb Meproa KojieOaHui MPY>KUHHOTO MAagTHUKA OT MAcChl Tpy3a U )KECTKOCTU
NPYXUHBl U HE3aBUCUMOCTh OT aMIUTUTYAbl MajblX KoJIeOaHUM, MTPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, Pa3OKEHUE Oeoro cBeTa B CIEKTp, U3YUYCHHE CBOWMCTB
U300pakeHUsI B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHHUs MpeaMeTa B COOMparoIeH
TuH3e, HAOMI0IeHNE CIUIONMIHBIX U JTHHEHYaThIX CIIEKTPOB M3IYyUYEHHUs): CAMOCTOSTEIIHHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 00OpyIOBaHMUS, OTMMCHIBATH XOJ OMbITA U
€ro pe3yJbTaThl, POPMYIUPOBATH BEIBOJIBL;

MIPOBOJIUTH MPHU HEOOXOAUMOCTH CEPHUIO MPSAMBIX U3MEPEHUM, ONpENensis cpeaHee
3HauUCHHWE U3MEepseMON BeNMUYUHBI ((DOKYCHOE pacCTOsTHUE COOMpAromie JUH3HI),
000CHOBBIBATh BRIOOP CIIOC00a M3MEPEHHS (M3MEPUTEIBHOTO TPUO0pa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEH (PM3MUECKUX BETUYNH C UCTIOJIH30BAHUEM
MPSIMBIX U3MEPEHHM (3aBUCUMOCTD MYTHU OT BPEMEHU NMPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHON CKOPOCTH, Tepruoaa KoJie0aHUN MaTeMaTHYECKOTO MAasTHUKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETAa OT yrja MaJeHusi W yria MNpesioMIICHUS
OT yrja MajieHus1): MIaHUPOBATh UCCIIEIOBAHUE, CAMOCTOSATENILHO COOMPATh YCTAHOBKY,
(UKCUpOBaTh PE3yJbTaThl MOJYYCHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJE
Talaul U rpauKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEIOBAHNUS;
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MIPOBOJINTh KOCBEHHBIC M3MEPEHUs (DU3NYECKUX BEIMUYUH (CPEAHSS CKOPOCTh U
YCKOpPEHHUE Teja MpU PaBHOYCKOPEHHOM JBHIKEHHUH, YCKOPEHHUE CBOOOJHOTO MaJICHHUS,
KECTKOCTh MPY>KUHBI, KOIPDUIIMEHT TPEHUS CKOJBKEHHUS, MEXaHH4eckas pabora u
MOIITHOCTh, YaCTOTa U MEPHO]T KOJIeOaHUM MaTEMAaTUYECKOTO U MPYKUHHOT'O MasITHUKOB,
ONTHYECKasl CUJIa COOUPAIOIIEH JTUH3BI, paIMOAKTUBHBIN ()OH): MJIAHUPOBATH U3MEPEHUSI,
coOupaTh AKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBINIOJHATH HM3MEPEHHS, CIEIys
MPEIJIOKEHHOW WHCTPYKIIMH, BBIYUCISATH 3HAYEHUE BEIWYMHBI M AHAIM3UPOBATH
MOJIYYEHHBIE PE3YIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUM;

coOJIro/1aTh MpaBWIa TEXHUKU O€30MacHOCTH mpu padore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU MU3YYCHHBIX (DU3UUECKUX MOJIEJICH: MaTepraibHas
TOYKa, a0COJIOTHO TBEPAOE TEJIO, TOYCHHBIM HCTOYHUK CBETa, JIy4, TOHKas JIMH3Q,
IJIaHEeTapHasi MOJIENIb ATOMA, HYKJIOHHAs MOJIEJIb @aTOMHOTO SI7IPa;

XapaKTEepU30BaTh TPHUHIIUINBI JEUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHHUUECKUX
YCTPOUCTB C OMOPOM HA WX OMHUCAHUS (B TOM YHCJIC: CIIUIOMETP, NaTYUKHU TOJIOKEHUS,
PAcCTOSIHUSI U YCKOPEHHMSI, paKeTa, 9X0JIOT, OYKU, IEPUCKOII, oToanmapar, ONTHICCKUEC
CBETOBOJbI, CIIEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUS
0 CBOMCTBax (hU3UYECKUX SBICHUN U HEOOXOIUMbIC (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl W CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBbHBIX MTPUOOPOB U TEXHOJOTHYECKUX IMPOIIECCOB MPHU PEIICHHUH
y4eOHO-TIPAaKTUUECKUX 3a/1ad, ONTHUYECKHUE CXEMbI I TOCTPOCHHUS H300paKeHUM
B TUIOCKOM 3€pKaJie U COOMparolien JMH3e;

OPUBOJIUTH TPUMEPHI (HAXOAUTh HH(POpPMALMIO O TpPHUMEpax) MPAKTHUYECKOrO
UCIIONIb30BaHUs (PU3WYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HHM JUIsi OOECredeHUs
0e30macHOCTH Mpu oOpalieHud ¢ npubopaMd W TEXHUYECKUMH YCTPONCTBAaMH,
COXpPaHEHUS 37I0POBBS M COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIIeH
cpene;

OCYIIECTBIISITh TMOUCK WHpoOpMaluu (usndeckoro coaepxkanus B HHTepHere,
CaMOCTOATETHHO (OPMYIHPYS TOUCKOBBIM 3ampoC, HAXOIUTh IYTH ONpPENeTICHUs
JIOCTOBEPHOCTH TOJIYyYEeHHON WHGOPMAIIMM HAa OCHOBE WMEIONIMXCS 3HAHUUA U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TMPU  BBHIMOJHEHWH Yy4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
TuTepaTypy (U3MYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHANbl, PECYPChl CETH
Nutepuer, Brnagerp MNpuEMaMU KOHCIEKTUPOBAaHUA TEKCTa, MpeoOpa3oBaHUsd
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHCHbMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE
uHDOpMAIIMM W3 HECKOJbKMX WCTOYHUKOB (DU3UYECKOTO COACpKAHUsS, ITyOITHMYHO
MPEACTABIATH PE3YJIbTAThl IPOCKTHON WIIM UCCIEN0BATEIBCKOM A€ TEIbHOCTH, IPU 3TOM
rPaMOTHO MCIIOJb30BaTh HM3YYEHHBIM TOHSATUWHBIN amnmapar H3y4aeMoro paszena
GU3UKM W CONPOBOXIATh BBICTYIUICHHME NIpe3eHTaluell ¢ y4€ToM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KJIIACC
Ne HaumenoBaHue KonnuectBo IIporpammHoe coaep:kaHue JyIeKTPOHHBIE (U] POBbLIE)
n/n 4acoB o0pa3oBaTe/IbHbIC peCypcChl

pa3/ies10B U TeM
y4eOHOro nmpeaMera

Pasznen 1. ®u3uka u ee poJib B

MO3HAHMH OKPYKAKIIEIro Mupa

1.1 | ®usuka — Hayka

0 Mpupoje

2

dusuka — HayKa O IIpUpoacC. SIBnenus MMpUPOaLI.
duznyeckue ABJICHMUA . MCXaHHNYCCKHUC,
TCIIJIOBBIC, QJICKTPUICCKUC, MAarauTHBIC,
CBCTOBLIC, 3BYKOBBLIC.

https://lesson.academy-
content.myschool.edu.ru/03/07

1.2 du3nYeCcKre BEIUYNHBI

duznueckue BEJINYMHBI. N3mepenue
dusznueckux BenuuuH. Dusznueckue MNpUOOpPHI.
[lorpemHocTs  u3MepeHul  MexayHapoaHas
CHUCTEMA €IMHUILI.

https://lesson.academy-
content.myschool.edu.ru/03/07

1.3

EcrecTBeHHOHAYYHBIN
METOJ TO3HAHUS

Kak ¢wusuka u npyrue ecrecTBEHHBbIE HAYKH
M3y4aroT NMpUpoay. ECTECTBEeHHOHAYYHBIA METO/T
MO3HAHUS: HAOIIOJCHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10
IPOBEpPKE TUIOTE3, OOBICHEHHE HaOII01aeMOro
saienus. Omnucanve QU3NYECKUX SBICHUU C
ITOMOIIBIO MOJIEIIEH.

https://lesson.academy-
content.myschool.edu.ru/03/07

Hroro no pazneny

6

Pa3ne 2. IlepBoHavyajibHbIe CBeCHHMS 0 CTPOCHMH BellleCcTBA

2.1 | CtpoeHue BemecTBa

1

CTpOGHI/Ie B€IICCTBA: aTOMbI M MOJICKYJIbI, HX
Pa3MCpPHI. OHBITBI, AOKa3bIBAOIHUEC OHUCKPCTHOC
CTPOCHHUC BCIICCTBA.

https://lesson.academy-
content.myschool.edu.ru/03/07
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2.2 | JIBmkeHne u 2 JlBmwkenue yactuil BemectBa. CBsizb ckopoctu | https://lesson.academy-
B3aMMOJICHCTBHE YaCTHII JIBYOKCHUS YaCTHI] C Temmepartypoi. | content.myschool.edu.ru/03/07
BEILIECTBA BpoyHoBckoe JBH)KEHUE, muddysusi.

BzaumonenicrBue YacTHll BEIIECTBA:
IPUTSOKEHUE M OTTAJIKMBAHUE,
2.3 | ArperarHbie 2 ArperaTtHble COCTOSHHSL BellecTBa: crpoenue | https://lesson.academy-
COCTOSIHUSI BELIECTBA rasos, JKUIKOCTEN U BEpabIX | content.myschool.edu.ru/03/07
(KpUCTA/UINYECKUX) Tell. B3aMMOCBSA3b MEKIY
CBOMCTBAMM BEIIECTB B PAa3HBIX arperaTHhIX
COCTOSHUSIX W HMX  aTOMHO-MOJIEKYJISPHBIM
CTPOCHHUEM. OcobeHHocTr arperaTHbIX
COCTOSIHUH BOJBI.

Uroro no pazneny 5

Pa3nen 3. /IBuskeHue U B3anMo/ieiicTBHe TeJl

3.1 | Mexannueckoe 3 Mexanndyeckoe aBmkeHue. PaBHoMmepHoe u | https://lesson.academy-
JBH)KEHUE HepaBHOMepHOe aBmxkeHune. Ckopocts. Cpemnsis | content.myschool.edu.ru/03/07

CKOPOCTh TpPH HEPaBHOMEPHOM  JIBUKCHHUHU.
Pacuér myT ¥ BpeMEHH JIBUKCHUS.
3.2 | Uueprus, Macca, 4 SBnenue HHEPIUH. 3aKkoH unepuun. | https://lesson.academy-
MJIOTHOCTh B3anmogeiicTBie Ten kak mpudwHA W3MEHEHwWs | content.myschool.edu.ru/03/07
CKOPOCTH JBIDKEHHMsS Teld. Macca Kak Mepa
UHEepTHOCTH Tena. IlmoTtHocTh BernectBa. CBA3b
IUTOTHOCTH C KOJUYECTBOM MOJIEKYJ B CIUHHIIC
00BEMa BelecTna.
3.3 | Cuna. Buasr cun 14 Cuna kak xapakTepucTHKa B3aumoercTeus Teil. | https://lesson.academy-

Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBl C TIOMOUIBIO JHWHAMOMETpA. SIBIeHue
TATOTEHUs1 U cuia TsokecTu. Cuiia TAXKECTH Ha
Ipyrux IuiaHerax. Bec Tena. HeBecomocCTs.

content.myschool.edu.ru/03/07
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CroXeHHe CHJI, HampaBICHHBIX [0  OJHOM
npsaMoi. PaBHognelicTByromas cun. Cuiia TpeHusl.
TpeHue CKOJIbXKEHU U TPEHUE NOKosA. TpeHue B
IPUPOJIE U TEXHHMKE.

Uroro no pazneny 21

Pa3znea 4. JlaBjienue TBEPABIX TeJl, :KUIKOCTEH U ra3oB

4.1 | laBnenwue. [lepenaua 3 Jasnenne. CriocoObl yMeHbIIeHHS ¥ yBenuueHus | https://lesson.academy-

JIaBJICHUS TBEPIBIMU nasiaeHusi.  JlaBmenuwe  rasza.  3aBucuMmocTh | content.myschool.edu.ru/03/07
TEeJIaMH, KUIKOCTIMHU JaBIEHUs Tra3a OT O00béMa, TeMIEpaTypEhl.
razamu Ilepemaua  gaBieHuss  TBEPABIMH  TEJIAMH,

YKUJIKOCTSIMM M razamMu. 3akoH [lackarns.

4.2 | JlaBneHHE KUIKOCTH 5 3aBHCHMOCTh JaBJICHHS KHAKOCTH OT rinyounsl. | https://lesson.academy-
[TueBMaTnueckue MarmmHbl. [ mapocraTuueckuii | content.myschool.edu.ru/03/07
napajiokc. Coobmaroruecs COCY/IbI.

I'uapaBaruecKue MEXaHU3MBbI.

4.3 | AtmochepHoe AaBieHne 6 Atmochepa 3emim u arMmochepHoe masienwme. | https://lesson.academy-
[Tpuuunb! CYIIECTBOBAHMUS Bo3ayirHOM | content.myschool.edu.ru/03/07
000110YKH 3emun. OmnepIT Toppuuesn.

W3mepenue aTMOC(epHOTO JIABJICHUSL.
3aBUCUMOCTh ~ aTMOC(HEPHOTO  AaBICHHS  OT
BBICOTBI HajJ ypoBHeM Mops. IIpuGopsr st
U3MEpEeHUs: aTMOC(EPHOTO JTaBICHHS.
4.4 | JleiicTBUE JKHIKOCTU U 7 JleiicTBHe XHMIKOCTH W ra3a Ha morpyx&Hnoe B | https://lesson.academy-
raza Ha TOTPY)XCHHOE B HUX Tesio. BeitankuBaronias (apxumenosa) cwia. | content.myschool.edu.ru/03/07
HUX TEIO 3akoH Apxumena. IInaBanue TEJl.
BosznyxomnaBanue.
Uroro no pazneny 21

Pazgea 5. PaboTra 1 MOIIHOCTH. JHEPrus
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5.1 |Pabora 1 MOIIHOCTb 3 Mexanndeckast pabora. MOITHOCTb. https://lesson.academy-
content.myschool.edu.ru/03/07

5.2 | IIpocThie MEXaHU3MBI 5 ITpocThie MexaHM3MBI: pbIuar, 00k, HakiaoHHas | https://lesson.academy-
wiockocth. IlpaBuimo  paBHOBecus  pbwryara. | content.myschool.edu.ru/03/07
[IpuMeHeHrEe TmpaBWJIa paBHOBECHs pbluara K
o5oky. «3osoToe mpaBwio» MexaHuku. KIIJ]
IPOCTBIX MeXaHM3MOB. [IpocThie MEXaHHU3MBI B
OBITY U TEXHHKE.

5.3 | MexaHuyeckasi JHEPIHsl 4 Mexanndeckass dHeprus. Kunermueckas u | https://lesson.academy-
noTeHuanbHas sHeprusi. [IpeBpamienue oanoro | content.myschool.edu.ru/03/07
BUJAa MEXaHWYCCKOW DHEPruM B JAPYrou. 3aKoH
COXpaHEHUS DHEPIMH B MEXaHHKE.

Uroro no pazneny 12

PesepBHOE Bpemsi 3

OO011ee KOJIMYECTBO YaCOB I10 68

IporpaMme
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8 KJIACC

Ne HaumenoBaHue KonnuectBo IIporpammHoe coaep:kaHue JyIeKTPOHHBbIE (U] POBbLIE)
n/n pa3aesioB U TeM 4acoB o0pa3oBaTe/IbHbIE PeCypPChI
y4eOHOro nmpeaMera
Paspnen 1. TemuioBbie iBJICHUA
1.1 | CtpoeHue U CBOWCTBA 7 OCHOBHBIC HOJIOKEHUS MmoekyspHo- | https://lesson.academy-
BEIleCTBA KAHETHYECKOH TeOpuH CTpoeHus Bemectsa. | content.myschool.edu.ru/03/08
Macca u pa3Mepbl aTOMOB U MOJIEKYH. OIBITHI,
HOATBEPIKIAIOIINE  OCHOBHBIE  IOJIOXKCHHS
MOJIEKY/ISIPHO-KMHETHYECKOW Teopun. Momenu
TBEPIOTO, JKUIAKOTO U Ta3000pa3HOT0 COCTOSHUIMA
BemecTBa. Kpucrammnueckue u aMmopHbIe Tena.
OObsiCHEHHE CBOWCTB TIa30B, KHIKOCTEH W
TBEPABIX ~ TEl  HAa  OCHOBE  IOJIOKCHUH
MOJICKY/ISIPHO-KMHETHYECKO TCOPHH.
CMauMBaHWe W  KaNWUIAPHBIC  SIBJICHUSL.
Ter0BoE pacIMpeHe U CHKATHE.
1.2 | TertoBBIC MPOIIECCHI 21 Temmneparypa.  Cmsa3p  TemmepaTypsl  co | https://lesson.academy-

CKOPOCTBHIO  TEIUIOBOTO  JABMXKEHHUS  YACTHIL.
Buytpennsiss sneprua. CnocoObl H3MEHEHUS
BHYTPEHHEH  JHEpPruu:  Temlonepenadya U
coBepiieHne paboThl. Buasl Temionepenayu:
TEIUIONPOBOJTHOCTh,  KOHBEKIUS, HW3JIy4YCHUE.
KosmmuecTBO TEIIOTHl. Y enbHas TEIUIOEMKOCTh
BellecTBa. Tenioo0MeH U TEII0BOE PABHOBECHE.
VYpaBHeHnue TtemoBoro OanaHca. [lnaBrnenue u
OTBEpJCBAaHUE  KPUCTAJUIMYECKUX  BEIIECTB.
VY nenbHas TEIUIOTa TIJIABJICHUS.
[TapooOpaszoBanue u konjaeHcauus. Vcnapenue.

content.myschool.edu.ru/03/08
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Kunenue. YaenbHas Temnora napooOpa3oBaHUs.
3aBUCUMOCTh ~ TE€MIEpPATypbl  KUIEHUA  OT
atMoc(epHOro JnapiieHHs. BraXXHOCTh BO3AyXa.
DHeprus TOIIMBa. Y AeibHas TEIIOTa CTOPAHMUSL.
[Ipunuuner paboThl TernoBbix apurarenei KIT/]
TEIJIOBOr0 JABUTaTeis. TeIioBble ABUTATEIN U
3al[UTa OKPYXKaroliei cpeaibl. 3aKOH COXPaHECHUS
M [OPEBpPALICHHUS  DHEPIrMHM B TEIUIOBBIX
MPOLIECCAX.

Hroro no pazneny

28

Paznea 2. JinekTpuyeckne ¥ MATHUTHDIE SIBJICHUS

2.1 | DnekTpudecKue 3apsbl.
3apspKeHHBIC Tella U UX
B3aMMOJIENCTBHUS

7

Onextpuzanus Ten. J(Ba poja 3IEKTPUYECKUX
3apsiAoB. B3aumopaeicTBHE 3apsSKEHHBIX TEl.
3aKkoH Kynona (3aBUCUMOCTH CHUJIBI
B3aUMOJEHCTBUS 3apsKEHHBIX TEJl OT BEJIMYHUHBI
3apsiIOB M PAcCTOSHHMSL  MEXAY  TEJIaMHM).
DIEKTPUUECKOE ToJie. Hanpsik€HHOCTD
anekTpuyeckoro nois. [IpuHnun cynepno3uuuu
NEKTPUYECKUX MOoJed (Ha  KaueCTBEHHOM
ypoBHe). Hocurtenu »3neKTpUYECKHX 3apsi/iOB.
DNeMeHTapHbIN ANEKTPUYECKUI 3apsn.
Crpoenue aroma. [IpoBOAHUKH U AUDIIEKTPUKHU.
3aKOH COXpaHEHHUs IEKTPUUECKOTO 3apsia.

https://lesson.academy-
content.myschool.edu.ru/03/08

2.2 | [locTostHHBIN
BJICKTPUYECKUN TOK

20

DNEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS
AJIEKTPUUECKOTO TOKA. MICTOYHMKH MOCTOSTHHOTO
TOKA. JevicTBus 3JIEKTPUUYECKOTO TOKa
(TemoBoe, XHUMHYECKOE, MarHuTHOE).
DJIEKTPUYECKUN TOK B KHUJIKOCTSIX M Trazax.
DJIEKTpUYECKast LEITb. Cuna TOKA.

https://lesson.academy-
content.myschool.edu.ru/03/08
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Onextpuueckoe HamnpspkeHne. ComnpoTHBIIEHUE
IIPOBOJIHUKA. VY nenpHOE COIIPOTUBIICHUE
BemecTBa. 3akoH Owma Uil ydacTka Uelu.
ITocnenoBarenbHOE U NapaAJUIEIBHOE COEANHEHNE

MPOBOJHUKOB. Pabora u MOIIHOCTb
JNEKTPUYECKOro Toka. 3akoH Jxoymns—JIenna.
DIIEKTPUUYECKHUE uenu u noTpeouTeNH

JJIeKTpUUecKod »Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

2.3 | MaruuTHeble IBJICHUSA

IlocTosstHHBIE MAarHHUTHI. BzaumoneiictBue
IIOCTOSHHBIX MAarHuTOoB. MAarduTHoe IIOJIE.
MarauTHOoe moje 3eMId U ero 3HadeHHue JJIsd
*Ku3HU Ha 3emuie. OmbIT OpcTega. MarHuTHoe
MoJie  JJIEKTPUYECKOro Toka. IIpumeHeHne
JJICKTPOMAarHUTOB B TexHuke.  JlenicTBue
MAarHMTHOTO TIOJIsI Ha TMPOBOJHHK C TOKOM.
DIIEKTPOABUTATEIH MMOCTOSIHHOT'O TOKa.
Hcnonbp3oBanue BJICKTPOJBUTATEIIEN B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

https://lesson.academy-
content.myschool.edu.ru/03/08

2.4 | DnekTpoMarHuTHas
WHTYKIIHS

Onbitel @apanes. fBieHUE 31EKTPOMAarHUTHOU
uHaykiuu. [IpaBuno Jlenna. DnekTporeHeparop.
CrocoObl MOMy4YeHUsI JJIEKTPUUYECKON DHEPTHH.
DIIEKTPOCTAHIIUN Ha BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTHH.

https://lesson.academy-
content.myschool.edu.ru/03/08

Uroro no pazneny
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Pe3epBHoOe Bpems

OO0111e€ KOJIMYECTBO YaCOB I10
IporpaMme
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9 KJIACC

Ne
n/n

HaumenoBaHue
pa3aesioB U TeM
y4eOHOro nmpeaMera

KoaunuecTBo
JacoB

IIporpammHoe conep:xanue

JyIeKTPOHHBIE (U] POBbLIE)
o0pa3oBaTe/IbHbIC PeCypChl

Pa3znen 1. Mexannueckue iBJICHUA

1.1

MexaHudeckoe
JIIBUOKEHUE U CIIOCOOBI
€ro ONUCaHus

10

MexaHu4ueckoe  JIBHIKEHHUE. MarepuanbsHas
toyka. Cucrema otrcuéta. OTHOCHUTEIBHOCTH
MEXaHUYECKOI O JBAOKECHUS. PaBHOMEpHOE
npsMoIMHEHHOe JBWXeHue. HepaBHOMepHOe
NpSMOJIMHEHHOE  JIBIDKCHHE. Cpenusst wu
MTHOBEHHAsI CKOPOCTh TeJla MPU HEPAaBHOMEPHOM
JNBIDKCHUHM.  YCKopeHue.  PaBHOyCKopeHHOE
PSMOJIMHEHHOE JIBIDKEHHE. CBoOoaHoOE
nagenue. Omnbitel  [anmunes.  PaBHOMepHOE
JBIDKCHHE T0 OKpYyKHOCcTU. [lepmom m dactorta
obOpamenusi. JluHeliHass W yIJIOBask CKOPOCTH.
IleHTpOCTpEMUTEIIBHOE YCKOPEHHE.

https://lesson.academy-
content.myschool.edu.ru/03/09

1.2

B3aumopueiicTBue Tei

20

Ilepsbii  3akoH HproToHa. Bropoi 3akoH
Herotona. Tpernit 3akoH Herorona. [IpuHnmmn
cynepnosuuuu cui. Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cujaa TPEHUsl CKOJIbKEHUS,
CUJa TPEHUS MOKOs, Apyrue Buibl Tpenus. Cuia
TSOKECTU M 3aKOH BCEMUPHOTO TATOTEHUS.
Yckopenne CcBOOOMHOrO TajeHus. JIBHKeHHe
maHetT Bokpyr Comuua. IlepBas xocMuueckas
cKopocTh.  HeBecomMocTh M meperpysku.
PaBHoBecue matepuanbHOl TOYKH. AOCOIIOTHO
TBEpHoe Teno. PaBHOBecwe TBEpHOro Ttena ¢
3aKpEIUIEHHOM OChIO0 BpalieHus.. MOMEHT CHIIBL

https://lesson.academy-
content.myschool.edu.ru/03/09
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LenTtp TsxecTn.

1.3

3aKOHBI COXpaHEHHUS

10

Nmnynee Ttena. M3menenne umnyinsca. Mmmyise
CUJIBbL. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTuBHOE
nBrxkeHue. Mexanudeckass paboTta U MOIIHOCTb.
Pabota cun tsbxkectH, ynpyroctu, TpeHus. CBs3b
sHepruu U pabotbl. [loTeHuManbHas >HEpPrus
T€na, MOJHATOTO HAaJ IOBEPXHOCTHIO 3EMIIM.
[loTeHunanbHass DJHEPrUsl CKATOW MPYKHUHBL.
Kunernueckas DHEprus. Teopema 0
KMHETUYECKOM DJHEPruM. 3aKOH COXpaHEHUs
MEXaHUYECKOUN SHEPTHUH.

https://lesson.academy-
content.myschool.edu.ru/03/09

Hroro no pazneny

40

Pa3zges 2. Mexanndeckue KoJIe0aHud M BOJH

bl

2.1

Mexaanueckue
KOJICOaHU s

7

KonebarensHoe IBUKEHHE. OcHOBHBIE
XapaKTepUCTUKN KOJeOaHWil: Mepuoj, 4YacroTa,
aMIUIMTya. MareMaTH4eCKud W TNPYKUHHBIN
MadaTHUKUA.  [IpeBpamieHue  sHEpruv  Ipu
Kosie0aTeIbHOM JIBUKECHHH. 3aTyxaroue
KOJIeOaHus. BreiHyX1eHHBIC KOJIEOaHUS.
Pe3onanc.

https://lesson.academy-
content.myschool.edu.ru/03/09

2.2

Mexaanueckue BOJHEIL.

3ByK

Mexannueckue BoJaHbI. CBOIICTBA MEXaHUYECKUX
BoH. [IponmonbHble H MONEpPEYHbIE BOJIHBIL.
JInHa BOJIHBI U CKOPOCTh €€ paclpOCTPAHEHUS.
MexaHuueckue BOJIHBI B TBEPIOM  Tele,
celicMUYecKre BOJHBI. 3BYK. ' pOMKOCTh 3ByKa U
BbIcOTa TOHAa. OTpaxeHue 3Byka. MH(ppa3Byk u

YIBTPa3BYK.

https://lesson.academy-
content.myschool.edu.ru/03/09

Uroro no pazneny

15

37




Paszgen 3. Di1eKTPOMAarHuTHOE 10JI€ U JJIEKTPOMATHUTHBIC BOJIHbBI

3.1 | DACKTPOMArHUTHOE 6 DJIeKTpOMarHuTHOe ToJie. DiekrpoMarHuTHbie | https://lesson.academy-
oJie BoJHbL. CBOWMCTBa 3JEKTPOMAarHUTHBIX BOJH. | content.myschool.edu.ru/03/09
3JIEKTPOMArHUTHBIE [Ixana AJIEKTPOMArHUTHBIX BOJTH.
BOJTHBI Hcnonp30BaHue 3JIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBSI3U. DJIEKTPOMAarHUTHas MPHPOJIA
ceeta. CkopocTh cBeTa. BosHOBBIE CBOMCTBa
CBETA.
Uroro no pazneny 6
Pasnen 4. CBeroBble sIBJICHHUS
4.1 | 3aKoHBI 6 JlygeBast wmopmenab cBeta. Mcrounuku cBera. | https://lesson.academy-
pacrnpocTpaHeHHsI CBETa [IpsmonuHeHOEe ~ pacmpocTpaHeHue  cBeTa. | content.myschool.edu.ru/03/09
3atmenusi Connna u Jlynsl. OTpakeHue CBeETa.
[Tnockoe 3epkano. 3aKOH OTpPaKEHHs CBeETa.
[MpenomiieHne cBeTa. 3aKOH MPEJIOMJICHHS CBETA.
[TonHOe  BHYTpEeHHEe  OTpakeHHE  CBeTa.
Hcnonb3oBanue MIOJTHOT'O BHYTPECHHETO
OTPKCHHS B ONITUYECKHX CBETOBOJIAX.
4.2 | JInH3BI U ONITUYICCKUEC 6 Jlunza. Xom myuedr B JsmH3e. Ontuueckas | https://lesson.academy-
puodopsI cucrema  (oroammapara,  Mukpockoma  u | content.myschool.edu.ru/03/09
Teseckona. [71a3 Kak oOnTHYecKas CHCTEeMa.
Br30pyKOCTh U JATbHO30PKOCTh.
4.3 | Paznoxxenue 6enoro 3 Pasnoxxenue Oemoro cBeta B cmektp. Ombrthl | https://lesson.academy-
CBETa B CIIEKTP Hriorona. CiiokeHHe CIEKTpabHBIX MBeToB. | content.myschool.edu.ru/03/09
Jucrnepcus ceera.
Hroro no pazneny 15
Paznea 5. KBaHTOBbBIC SIBJICHUA
5.1 | Ucmyckanue u 4 Oneitel  Pesepdopna w rturanerapHas Mojens | https://lesson.academy-

38




IIOTJIOMICHUE CBETA
aTOMOM

aromMa. Mogens aroma bopa. HMcnyckanue u
IIOIJIOLLIEHUE CBeTa ATOMOM. KBaHTHI.
JIuHeyaTeie CIEKTPHI.

content.myschool.edu.ru/03/09

5.2 | CTpoeHue aTOMHOTO
anpa

PannoaktuBHocTh. Anbda, Oeta- U ramma-
U3ITy4YCHUSI. Crpoenue aTOMHOTO szpa.
Hyxknonnas monens atromHoro sigpa. M3otomsbl.
PannoakTuBHBIE peBpaIeHus. [Tepuon
MOJIypacriajia aTOMHBIX SIIEP.

https://lesson.academy-
content.myschool.edu.ru/03/09

5.3 | Slnepuble peakuuun

Snepuble  peakuuu.  3aKOHBI  COXpPAaHEHUS
3apsJI0BOIO MU MAacCOBOTO UMCEN. DHEPTUS CBA3U
aToMHbIX sjaep. CBA3b MacCbl W DHEPrum.
Peakuuu cunte3a u aenenus sanep. McrouHuku
sHeprun CosiHIIa U 3BE3A. SnepHasi SHEpreTuka.
JlencTBus paguOaKTUBHBIX U3JIYYEHUUN HA KUBBIE
OpraHu3MBblI.

https://lesson.academy-
content.myschool.edu.ru/03/09

Uroro no pazneny

17

IToBTOPUTEIHLHO-0000 AU MOTYJIb

[ToBTOpenue u 9 Cucrematuzamnuss u o0o6menne npeamernoro | https://lesson.academy-
0000IIICHIE COMEPIKAHMS COJICPIKaHUS u OIIbITA aesitensHOCTH, | content.myschool.edu.ru/03/09
Kypca ¢usuku 3a 7-9 NpHOOPETEHHOTO TPU H3YUYEHUH BCETO Kypca
KJIacChl ¢bu3MKM  OCHOBHOTO  OO0mIeTo  00pa3oBaHMS.
[TonroToBKa K OCHOBHOMY TOCYIapCTBEHHOMY
9K3aMeHy Mo (Qu3MKe Ui 00yJaroIuxcs,
BBIOPABIIUX 3TOT YUEOHBIN MPEAMET
Uroro no pazneny 9
OO6u1ee KOITUYECTBO YaCOB MO 102

porpaMmme
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