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INOACHUTEJIBHAS 3AIIMCKA

[IporpamMma no ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs COCTaBJIEHA Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOEHHSI Ha 0230BOM ypOBHE OCHOBHOM
obOpaszoBaTenpHON mporpamMmsbl, mpexacraBieHHbIx B OI'OC OO0, a Takxke ¢ yd4éTom
dbenepasibHON pabodeil mporpamMMbl BocniuTaHus W KoOHIENIuu TpernogaBaHus y4eOHOTO
npeamera «Pusukay.

Copmepxanne  mporpamMmbl 10 (U3MKE  HAmpaBiIeHO Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYarOIIMXCS M OpTraHU3AlMI0 HU3y4YeHUs (PU3UKU Ha
NesITeIbHOCTHON OCHOBe. B mporpamme no (usuke y4uThIBalOTCS BO3MOXKHOCTH Y4€OHOTO
npeaMera B peanusanuu TpedoBanuit ®I'OC OOO k mNIaHUPYEMBIM JIMYHOCTHBIM U
METalpeAMETHBIM  pe3yibTaTaM  OOy4YeHMs, a TaKKe  MEXIPEIMETHbIE  CBS3H
€CTECTBEHHOHAYYHBIX YU€OHBIX MTPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUAI.

[Iporpamma 1o ¢u3MKe ycTaHaBIMBAET pacupe/ereHrne yueOHOro MmaTepuaia o rojaam
oOydenusi (1O Kjaccam), MpejuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS NPEIMETHOIO COJAEpXKaHUS M YYETE BO3PACTHBIX
0COOEHHOCTEN 00yUarOIUXCsl.

[IporpamMma mno ¢u3uke pazpaboTaHa ¢ LENbIO OKa3aHUs METOIWYECKOM IMOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpamMmbl 0 yueOHOMY MpPEAMETY.

®u3uka SABIAECTCA CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX YUYEOHBIX
MPEJAMETOB, IMOCKOJbKY (DU3UYECKHUE 3aKOHBI JIEKaT B OCHOBE MPOLECCOB U SIBJICHUU,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, acCTpOHOMUEN U (pu3nyeckoil reorpadueii, BHOCUT BKIad B
€CTECTBEHHOHAYYHYI0 KapTUHY MHpa, MpeAoCTaBisieT Haubojee sCHble 00pasLbl
NPUMEHEHUs HAyyHOTO MeTOja IO3HaHUSA, TO €CTh CHocoba IMOIy4YEeHHsI JTOCTOBEPHBIX
3HAHHUI O MUDE.

OpHa U3 raBHBIX 3a/1a4 (PU3NYECKOTo 00pa30BaHUs B CTPYKType oOLIero oopa3oBaHus
COCTOMT B (POPMHPOBAHHM €CTECTBEHHOHAYyYHOM TI'pPaMOTHOCTHM M HHTEpeca K HayKe Yy
00y4Jarommxcs.

N3yuenne ¢u3uku Ha 0a30BOM YypOBHE MpEANOJaraeT OBJIAJCHUE CIEIYIOUIMMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH Hay4YHOI'O UCCIICOBAHNUS;

e HHTEPIPETHPOBATH JAHHBIE M HCIIOJIb30BaTh HAYYHBIE JOKAa3aTEIbCTBA IS
MOJIYYE€HHSI BBIBOJIOB.

[enu m3yueHusi pU3MKU HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHUs ONpECIICHBI B
Konnenmuu mnpenogaBanust yueOHoro mpeamera «®Pusnka» B 00pa3oBaTEIbHbBIX
opranmzanusx Poccuiickoit ®Deaepannn, pean3yrONIMX OCHOBHBIE 00II€00pa3oBaTEeIbHBIC
nporpaMMmsbl,  yTBEpKAEHHOW pemenuem Kommerun  MuHUCTEPCTBA  MPOCBEIICHUS
Poccuiickoit @eneparuu (mpotokodt oT 3 aexadbps 2019 r. Ne [TK4BH).

eau nzyyenus Gpusuku:

e TMpHOOpETEHHE HHTEpeca M CTPEMIICHUS OOYYaroImMXCSd K HAYYHOMY H3YUYECHHIO

MIPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN;
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pa3BUTHE MPEICTABICHUH O HAYYHOM METOJE TMO3HaHus U (GOpPMHUpPOBaHUE
UCCJIeI0BATEIHCKOTO OTHOILIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dopMupoBaHHE HAyYHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa HW3YYCHHs OCHOB
CTpOCHHSI MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;

(opMupoBaHue TpPEACTaBICHUH O poiau (U3MKK S8 pa3BUTUS  JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEICTABICHUNA O BO3MOXHBIX cdepax Oyayiiedl mnpodeccrHoHaTbHON
JESITeIbHOCTH, CBA3AHHOW C (DM3HMKOM, MOATOTOBKA K JalibHEHIIeMy OOyYeHHUIO B
3TOM HAINpaBJICHUU.

JlocTikeHre 3THX Iesied mporpamMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILETro
oOpa3oBaHus 00eCTIeUNBACTCS PEUICHUEM CIIEAYIOUX 3a1a4:

NpuOOpEeTEeHNE 3HAHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHWYECKHX,
TEIJIOBBIX, 3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

OpUOOpEeTEeHNE YMEHUM ONUCHIBATH U  OOBIACHATH (U3UYECKUE SIBJICHUS C
UCII0JIb30BAaHUEM IOJyUYEHHBIX 3HaAHU;

OCBOCHHME METOJOB PEIIEHUS IMPOCTEUIIMX PAaCYETHBIX 3a1ad C MCIOJb30BAHHEM
(pU3HUECKUX MOJEIIEH, TBOPUECKUX U TPAKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMH HaOMOJaTh MPUPOJHBIE SBICHUS W  BBINOJHATH OIBITHI,
nabopaTtopHble pabOThl U SKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C HCIOJb30BaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHPopManuend (PU3NUIECKOro COAEpPKaHUs, BKIIIOYAS
MH(OpPMAIMI0O O COBPEMEHHBIX JOCTH)KEHMSX (U3MKH, aHaJIU3 M KPUTUYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HaKOMCTBO €O c¢epamu TpodhecCUOHATBHOW NEATEIbHOCTH, CBSA3aHHBIMU C
(U3MKON, U COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
(u3HUecKol HayKu.

Ha u3yuenue puzuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUs

otBosuTCcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefen0), B 8 kiacce — 68 yacos (2
gaca B Henelnto), B 9 kimacce — 102 ygaca (3 gaca B HeIeni0).

[Ipensaraemeiii B nmporpamMme 1no (u3uKe nepedyeHb J1adopaTopHbIX padOT U OMBITOB
HOCHUT PEKOMEHJIATENIbHbIN XapakTep, YUUTeNb JellaeT BbIOOp IMPOBEIACHHS J1aOOpaTOPHBIX
paboOT M OMNBITOB € Y4€TOM MHIUBUIYAJIbHBIX OCOOCHHOCTEW OOyYaroIIMXCs, CIHCKa
AKCIIEPUMEHTAJIBHBIX 3a/laHUi, MpEeAJIaraéMblIX B paMKaX OCHOBHOTO TOCYJIapCTBEHHOTO
AK3amMeHa 1o (pu3uke.



COIEPKXAHUE OBYUYEHUA

7 KIIACC

Pasznes 1. @®u3uka u €€ poJib B IO3HAHUH OKPY KAIOLIEro Mupa.

®u3uka — Hayka o npupone. Asnenns npupoasl. PU3NYECKUE SBICHUS: MEXaHUYECKHUE,
TEIJIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BeaUUMHBI. M3MmepeHne ¢uinyeckux BeauuuH. DU3MuecKue MNpUuOOpBHI.
[TorpemHocTh H3MEpeHU. MeXyHapoaHAas CUCTEMa €IUHHII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAYKH M3y4aloT NMpUpoay. EcTecTBeHHOHAYUHBII
METOJI NO3HAHWA: HAOJIIOJIEHHE, NOCTAHOBKA HAy4YHOrO BONPOCA, BBIIABHKEHHUE THIIOTE3,
HKCIIEPUMEHT [0 IPOBEpPKE THUIOTE3, OOBSICHEHHE HalmomaeMoro ssieHus. Onucanue
(du3nyeCKUX SIBJICHUHN C TIOMOIIBIO MOJEIIEH.

Jemoncmpauuu.

1. MexaHn4ecKue, TEIIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnueckue NpuOOPHI U IPOLEaypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U HU(POBBIM

IPUOOPOM.

Jlabopamophuie padbomot u onvimul.

1. OmpeneneHre UEHBI E€JIEHUS MIKaIbl U3MEPUTEIBLHOTO Nprudopa.

2. M3MepeHue pacCTOSHUM.

3. M3mepenue o0bEMA )KUAKOCTH U TBEPAOTO TENA.

4. OmnpeneneHue pasMepoB MAJIBIX TEN.

5. M3mepenue temiieparypsl NPHU MOMOIIMA >KUJIKOCTHOIO TEPMOMETpa M JaT4MKa

TEMIIEPATYPHI.
6. lIpoBeneHue uccnenoBaHus IO MPOBEPKE THIIOTE3BI: AAIBHOCTH IMOJETA IIAPHKA,
MYLUIEHHOI'O0 TOPU30HTAIBHO, TEM O0JIbLIE, YeM OO0JIbIIE BBICOTA ITyCKa.

Pa3znea 2. IlepBoHayasibHbIe CBe/IeHUSI 0 CTPOCHHUH BellecTBA.

CrpoeHue BelIeCTBa: aTOMbI U MOJEKYJbI, UX pa3Mepbl. ONbITHI, JI0Ka3bIBAIOLIUE
JIMCKPETHOE CTPOCHUE BEIIECTBRA.

JIBmokeHue yactul] BeilecTBa. CBA3b CKOPOCTH JIBUKEHHS YaCTHUIl C TEMIIEpaTypOM.
bpoyHnoBckoe aBuxenue, nuddysus. BzanmoelcTBue YacTuil BEMIECTBA: MPUTSKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHME Ta30B, JKUAKOCTEH U TBEPABIX
(kpucTamM4eckux) Teia. B3auMocBsa3b MEXIy CBOMCTBAMH BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOCHHOCTH arperaTHbIX COCTOSTHUI
BO/IBI.

Jemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JABUKEHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue sBICHUH, OOBSCHSIOMUXCS MPUTSHKCHUEM WIM OTTAJIKHBAHHEM

YaCTHI] BEIIECTBA.



Jlabopamophuie padbomot u onvimel.

1. OreHKa 1uaMeTpa aToMa METOJIOM PSIOB (C UcIoab30BaHueEM (potorpaduit).
2. OnbIThI 10 HAOJIOIEHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJIIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuskeHune U B3aumo/ieiicTBHe TeJl.
Mexanuueckoe ABumxkeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
Cpennsisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMXKEHUH. Pacd€r myTH U BpeMEHH JBUKEHUS.
SBnenue uHepMu. 3aKOH MHEpUUH. B3ammopaeicTBHe Ten Kak MpUYMHA W3MEHEHUS
CKOpPOCTH ABWKEHHMS Ten. Macca kak mepa MHEPTHOCTH Tena. [ImoTHocThs BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IMHUIIE 00bEMA BEIIECTBA.
Cwia kak xapakTepucThka B3aummoneucTBusa ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepeHne cuipl ¢ TOMOIIBIO AUHAMOMETpA. SIBJIIEHME TATOTEHHs M cuia TsokecTu. Cuia
TSOKECTH Ha JApyrux miaHerax. Bec tema. HeBecomocTs. CriokeHue cuil, HapaBJIEHHBIX M0
onHou mnpsimou. PaBHoxeicTByromas cwi. Cuna TpeHus. TpeHHE CKOJIBKEHUS U TpEHUE
nokosi. TpeHue B MpUpoae U TEXHUKE.
Jemoncmpauuu.
1. HaOnrogeHne MeXaHWUYECKOTro JBUKEHUS Tea.
2. H3MepeHne CKOPOCTH NPSIMOJIMHENHOTO JBUKEHHS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHne n3MEeHEHUs1 CKOPOCTU MTPU B3aUMOJEHCTBUU TEN.
5. CpaBHeHHE Macc 10 B3aUMOJIECHCTBUIO TEII.
6. CnoxxeHue cuil, HapaBJIEHHBIX 10 OJHOMN MPSIMOM.
Jlabopamopnuie padbomot u onvimul.
1. OmpenesieHre CKOPOCTH PABHOMEPHOI'O JIBMXKEHMS (LIapHKa B JKUJIKOCTH, MOJEIH
AJIEKTPUYECKOTO aBTOMOOMIIS M TaK Jlajee).

2. OmnpezeneHue cpeHel CKOPOCTU CKOJIBXKEHUS OpyCKa WM IIapuKa MO HAKJOHHOM
IIJIOCKOCTH.
Onpenenenne MWIOTHOCTH TBEPIOTO TeNA.

4. OmBITHI, IEMOHCTPHUPYIOUTUE 3aBUCUMOCTh pacTsKeHUs (JedopMalvn) IpyKUHbI OT
IIPUIIOKEHHOW CUJIBL.

5. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tella
Y XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.

Hanenue. CrocoObl yYMEHbIIEHHS M YBeIWYeHUs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3a oT 00bEéma, Temmeparypbl. llepenaua gaBiaeHUs TBEPABIMU
TEIaMH, JKUJKOCTAMHU U razaMu. 3akoH Ilackans. ITneBMaTnueckne MalmimHbl. 3aBUCUMOCTh
JaBJICHUS KHUJAKOCTU OT TiyOuHbl. ['uapocratuueckuii napanokc. CooOIaromumecs: cocybl.
['unpaBnuyeckrue MEXaHU3MBI.

AtMmocdepa 3emiin u atMochepHoe naBiieHue. [IpudnHbI CylecTBOBaHUS BO3TYIIHON

o6onouku 3emmu. OneiT Toppuuerum. M3mepenne aTMochepHOTro aBlieHUs. 3aBUCUMOCTh
5



aTMOC(PEepHOro JaBJICHHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopel s uU3MepeHus
aTMOC(EpHOTO J1aBJICHUSI.

JleyicTBUE KUAKOCTM W ra3a Ha NOTPYKEHHOE B HHUX TeJO. BpITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomnnaBanue.

Jlemoncmpayuu.

o v A wN e

~

3aBUCUMOCTH JAaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJKOCTBIO U Fa30M.

Coobmiatoiuecst COCybl.

I'mppaBnuyeckuii mpecc.

[IposiBieHne necTBUS aTMOC(PEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJTKUBAIONIEH CHJIBI OT O0BEMA MOTPYKEHHOM dYacTH Tejla H
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITANKHUBAIONIEN CHIIBI BECY BEITCCHEHHOM KUJIKOCTH.

VYcinoBue maBaHusA TeEJ: IUIABAHWE WM TIOTPY)KEHHE TEl B 3aBUCHUMOCTH OT
COOTHONICHUS MJIOTHOCTEH TEja U KUJIKOCTH.

Jlabopamophuie padbomot u onvimul.

1.

HccnepoBanne 3aBUCUMOCTH Beca Tella B BoJA€ OT OObEMa MOTrpyKEHHOW B
AKUJKOCTh YaCTH TEJIa.

OnpeneneHue BBITAIKUBAIOLIEH CHIIBL, JEUCTBYIOIIEH Ha TEJNO, MOTPYXKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBHUCHMMOCTH BBITAJKHMBAIOWIEH CHUJbL, JIEUCTBYIOLIEH HAa TEIO B
KUIKOCTH, OT MACChI TEJNA.

OnbITeI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKHUBAIOIIECH CHIIBI, JEHCTBYIOLIEH
Ha TEJNO B JXKUIKOCTH, OT 00bEMa MOTpYyKEHHOM B KHUJAKOCTh YacTU Tela U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHUE JIOJKM WM OIPEHCIICHHE €€
IPYy30II0ABEMHOCTH.

Pa3znesn S. PaGoTra 1 MOIIIHOCTh. JHEPrusi.

Mexanuueckasi pabota. MOITHOCTb.

[IpocTeie MeXaHM3MBI: pblYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHUs
peiuara. IlpumeHeHue mpaBujia paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ MPaBUIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanndeckas sHeprud. KuHernueckas w moTeHUUandbHass 3Heprus. lIpeBpamenue
OJHOTO BUJa MEXaHUYECKON SJHEPTUU B IPYTOi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1.

[IpumMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimul.

1.

Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM JBWKEHUHM Teia IO
TOPU30HTAIBLHOMN TTOBEPXHOCTH.
HccnenoBanue yCciaoBUM PaBHOBECHS pbhlUara.

Nsmepenue KII/[ HaKTOHHOW IOCKOCTH.
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4. V3yueHue 3aKOHA COXpPaHEHUSI MEXaHUUYECKON SHEPTHUH.

8 KVIACC

Pa3zpnesn 6. TenuioBble siBJICHUS.

OCHOBHBIEC TOJOXKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEILIECTBA.
Macca u pa3mepbl aTOMOB U MOJEKYJ. ONBIThI, TOATBEPKAAIOIIUE OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHOKUHETUUYECKON TEOPUH.

Mopenun  TBEpAOro,  JKUJIKOTO M Tra3o00pa3HOrO0  COCTOSSHUM  BEIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, MKUAKOCTEH M TBEPIBIX
T€I HAa OCHOBE IOJOKEHUH MOJIEKYJSIPHO-KHUHETHUYECKOH Teopun. (CMauuBaHue U
KanWUISIpHbIE ABJIEHUS. TEMI0BOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMIeparypbl CO CKOPOCTBIO TEIUJIOBOTO JBHXKCHHUS YaCTHII.
Buytpennsis sueprus. CriocoObl M3MEHEHMsS BHYTPEHHEW SHEpPruu: Teruionepenaya u
coBepiiieHre paboThl. Buibl Temonepenayu: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3IyYCHHE.

KonuyectBo Tennotel. YaenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMEH U TEIIOBOE
paBHOBecue.  YpaBHeHME  TeroBoro  Oananca. IlmaBneHue W OTBEpIEBaHHE
KPUCTA/NIMYECKUX BEHIECTB. YJelbHas TemioTa 1uiaBieHusd. [lapooOpasoBanue wu
koHjeHcanus. Mcnapenue. Kunenue. YaenbHas temiora nmapooOpazoBaHus. 3aBUCUMOCTh
TeMIEPATypPhl KUTIEHUSI OT aTMOC(HEPHOTO AaBICHUS.

BnaxHocTts Bo3yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIUIOTA CTOPAHMUS.

[Tpununer padotsl TerioBbix ABuratenein KIIJ TeroBoro nBurarens. TeruioBbie
JBUTATEIN U 3alllUTa OKPYKAIOMIEH Cpebl.

3aKOH COXpaHEHUS U MIPEBPAIEHUS SHEPTUH B TEIJIOBBIX MPOIECCaX.

Jlemoncmpayuu.

1. HaGmrogenme OpOyHOBCKOTO JIBHIKEHUS.

2. Habmoaenue nuddysun.

3. HaOnronenue siBieHUN cMauyrMBaHUs U KaUJUISIPHBIX SIBIICHUM.

4. HaOmro/ieHre TeriIoBOro pacIupeHust Tedl.

5. M3MmeHeHnue paBieHUs ra3a MOpU HU3MEHEHUM OO0bEMAa U HArpeBaHUM WIIU
OXJIaXK/ICHUH.

[IpaBuiia u3MepeHus TemnepaTypsbl.

Bunsl renonepenaumn.

OxJtaXkieHue Ipu COBEPIICHUH padOTBhI.

HarpeBanue npu coBepiieHu# padOThl BHEITHUMU CHUIIAMH.

10. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HabnroeHue KumeHus.

12. HabmroieHue mocTostHCTBA TeMIepaTyphl IIPH TIJIaBJICHUH.

13. Monenu TernoBbIX IBUTaTEEH.

Jlabopamopnuie padbomot u onvimul.

1. OmBITHI IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
7
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2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel IO HAOJIOJCHHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, KUAKOCTEH M TBEPIBIX
Te.

4. OmpeneneHue AaBJICHUS BO3yXa B OAJJTOHE HIMPUILA.
OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCThH JaBJICHHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WIIA OXJIAKICHHUS.

6. IIpoBepka ruUMOTE3bl JUHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA MKUJIKOCTU B
TEPMOMETPHUUYECKON TPYOKE OT TEMIEPATYPBHI.

7. HabGmronenue n3MeHeHNs] BHYTPEHHEW SHEPTUH Tejla B pe3yJIbTaTe TeIIONepeaauu 1
paboThl BHEITHUX CHJI.

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA IMPU CMENIMBAHUU XOJOJHOM M ropsuei
BOJIBI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOW MpU TEMIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMIIMHAPOM.

10. OnpeselieHre yIeIbHON TEIUIOEMKOCTH BELIECTBA.

11. MccnenoBanue mpoiiecca UCIapeHus.

12. OnpesesieHne OTHOCUTEIBHOM BIIaKHOCTH BO3yXa.

13. OnpeneneHne yAenbHON TEMIOTHI IIJIaBJICHUS JIBA.

Paznen 7. DinekTpuyeckre 1 MATHUTHbBIE SIBJICHUS.

Dnektpuszanus Ten. [[Ba posa 3neKTpudecKux 3apsanoB. BzauMoaencTBrue 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsSHKEHHBIX TEI OT BEJIMYHUHBI
3apsiIOB U PACCTOSIHUSI MEXKY TEJIaMHM ).

Onektpudeckoe  moje.  Hanpspk€HHOCTh — anekTpudeckoro  mousist.  [IpuHnum
CYTIEPIIO3UIINU IICKTPUUECKUX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexktpuyeckux 3apsAIoB. DIEMEHTAPHBIN AJEKTpuUecknuil 3apsan. CTpoeHue
aroMa. [IpoOBOAHUKYN U JUAJIEKTPUKU. 3AKOH COXPAHECHUS AJIEKTPUY €CKOTO 3apsiaa.

DJIEKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAHUS 3JIEKTPUUYECKOrO TOKa. McTouHMKH
MTOCTOSTHHOTO TOKA. J[eMCTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE, XUMHYECKOE, MATHUTHOE).
DJIEKTPUYECKUN TOK B )KUIKOCTAX U ra3ax.

Onektpuueckas nenb. Cuna TOkKa. OJeKTpuueckoe HampsbkeHue. COnpOTHBICHUE
MPOBOJIHUKA. YJIEJIBHOE COIPOTUBICHUE BenlecTBa. 3akoH OMa [Jid y4yacTka LENu.
ITocnenoBaTenbHOE U MapauIENbHOE COSAUHEHUE POBOIHUKOB.

Pabora m MOIIHOCTH AJIEKTpHUYECKOro Toka. 3akoH Jlkoymnsa—JIeHma. DiekTpuueckue
LETH U IOTPEOUTEH JICKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHUE.

[TocTossHHBIE MarHUTHI. B3anMOIENCTBUE ITOCTOSTHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
MaruauTtHoe nosie 3eMJIM U €ro 3Ha4YeHUE JJId *KU3HU Ha 3emiie. OnbIT Opcerena. MaronutHoe
[OJIE BJIEKTPUYECKOro ToOKa. IIpuMeHeHune 3JIEKTPOMArHUTOB B TEXHUKE. JlencTBue
MarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM. OJEKTPOABUraTEIb IOCTOSHHOTO TOKA.
Hcnonb30BaHue 3JIEKTPOABUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.



OnbiTel  @apanes. SBneHwe siaekTpoMarHuTHOM wuHAYKUMU. [IpaBuio Jlenua.
OnekTtporeneparop. CrocoObl MOTYyUYEHUs DJICKTPUUYECKON SHEPruu. DJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3aLus TEN.
JIBa poa 3JIEKTPUYECKUX 3aPAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEII.
Y CTpOMCTBO U AENUCTBHE HIIEKTPOCKOMNA.
DIIEKTpOCTaTUUECKAs UHTYKITHSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpoBOAHUKH U TUDIIEKTPHUKHU.
MogaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B XKUJKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHnune cuibl TOKa aMIIEPMETPOM.
. U3MepeHne 3JIeKTpUYeCKOTro HAPSKEHUST BOJIbTMETPOM.
. Peoctar u marasuH COIpOTUBIICHUMN.
. B3anmoneiicTBrEe MOCTOSTHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3eJIeHUs MMOJ0COB MarHuTa.
. MonenrpoBaHre MarHUTHBIX TMOJIEN MOCTOSTHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ 1oJie ToKa. DJIEKTPOMATrHUT.
. JlelicTBHE MarHUTHOTO MOJISI HA IPOBOAHUK C TOKOM.
. DIEKTPOABUTaTENb OCTOSIHHOTO TOKA.
. UccnenoBanue sABiIEHUS 3JIEKTPOMArHUTHOM MHIYKIWH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIlpaBJICHHS] UHAYKIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHUS .
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie padbomot u onvimul.
OnbITEI IO HAOIIOACHUIO DJIEKTPU3AIIMN TEJ UHAYKIIUEH U MPU CONMPUKOCHOBEHUHU.
HccnenoBanue AeHCTBUA SJIEKTPUUECKOTO MOJISI HA TPOBOJHUKU U TUJICKTPUKHU.
COopka 1 mpoBepka paboThI IEKTPUICCKOH TSN MTOCTOSTHHOTO TOKA.
N3mepenue u perynmpoBaHUE CUJIbI TOKA.
N3mepenune u peryampoBaHUE HAMPSIKEHUS.
UccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA, MAYILIETO YEpe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.
7. OnbIThL, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh 3JEKTPUUYECKOrO0  CONPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IUIOIIAJAN TONIEPEYHOr0 CEYEHUsI U MaTepuaa.
8. IIpoBepka mpaBWiia CIOKEHUS HANPSHKEHUWA NP TOCIEI0BATEILHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia Jjisi CUJIbI TOKA MPH NapaJIETLHOM COEAUHEHUN PE3UCTOPOB.
9
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10. Onpesenienre padboThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIHOCTHU IEKTPUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTM CHJIBI  TOKA, MAYIIETO 4Yepe3 JaMIIO4Ky, OT
HaIIpsKEHMS Ha HEW.

13. Onpenenenne K111 narpesarens.

14. ccrienoBaHre MarHUTHOTO B3aWMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. I3ydeHue MAarHUTHOTO IMOJsl TMOCTOSHHBIX MArHUTOB MpPU HUX OOBEIUHECHUH U
pa3ieiICHUH.

16. McciienoBanue AeMCTBHSL DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHUJIbI B3aUMOJACHCTBUA KAaTyLIKH C
TOKOM M MarHuTa OT CUJIbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIKE.

18. M3yueHue AerCTBYS MAarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoOBaHue U U3y4eHHE padOThI JIEKTPOABUTATEIS.

20. U3mepenue KII] snexkTpoiBUraTeIbHOM YCTaHOBKH.

21. OOBITBHI MO UCCHENOBAHUIO ABJICHUS 3JIEKTPOMATHUTHOW MHAYKIWU: UCCIEIOBAHUE
W3MEHEHUW 3HAYEHUS U HAMPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Paszpes 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBuxeHne. MarepruanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHMYECKOTO JBWXKEHUA. PaBHOMEpHOE NpsMOIMHENHOE IBHKEeHHE. HepaBHOMEpHOE
IPSAMOJIMHEWHOE JBMKEeHUE. CpelHsAss U MTHOBEHHasl CKOPOCTh TeJa MPU HEPABHOMEPHOM
JIBUKCHUHU.

VYckopenue. PaBHOYCKOpeHHOE MpsIMOJIMHENHOe JBHKeHue. CBOOOAHOE MalieHue.
Omnbitel ['anunes.

PaBHOMepHOE ABMKEHUE TI0 OKpy)kHOCTU. [lepruoa u yactoTa oOpamienus. Jlunelinas u
YIJIOBAsi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpernii 3akon Herotona. IIpuniun
CYyHEPHO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHS CKOJIBXKEHUSI, CUJIa TPEHUS
IIOKOs1, IPYTUe BUABI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TIATOTEHHs. YCKOpEHHE CBOOOJIHOTO MaJeHHS.
JBmwxenne tmianer BOkpyr Connua. IlepBas kocmuueckass ckopocTs. HeBecomocTs u
IIEpErpy3KH.

PaBHOBecne MarepuaibHOM TOYKH. AOCOMOTHO TBEpIOe Teno. PaBHOBecue TBEPIOrO
TeJIa C 3aKPEIIEHHON OChIO BpalleHus. MoMeHT cuibl. LleHTp TsokecTH.

Nmnynsc tena. U3menenne umnyibsca. Mmmyibe cuiibl. 3aKOH COXpaHEHUST UMITYJIbCA.
PeakTuBHOE IBHIKECHHUE.

Mexanuueckast paboTa U MOIIHOCTh. PaboTa cui TskecT, ynpyroctu, TpeHus. CBs3b
sHepruu U paboThl. [loTeHIManbHas SHeprus Tea, MOJHATOrO0 HaJ MOBEPXHOCTHIO 3EMIIH.
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[loreHumanbHass »HEpPrus CxaToll npyxkuHbl. Kunermyeckas osHeprus. Teopema o
KMHETUYECKOW dHEPTUU. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTUH.
Jemoncmpayuu.

1.
2.

o v kW

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

Habmoienne MexaHu4ecKoro ABMKCHUS Tela OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.
CpaBHeHME ITyTEH U TPACKTOPHUM JBUYKEHUS OJHOIO M TOTO XK€ TeJldA OTHOCUTEIBHO
Pa3HBIX TEJl OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO JBHKEHMS.

HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBUKECHUS.

Habmtoienue nBm>xeHus Tena mo OKPYy>KHOCTH.

HaGntoieHne MexaHW4yecKuX SBICHHUH, NPOUCXOASIIMX B CHUCTEME OTCYETA
«Tenexka» mnpu €€ pPaBHOMEPHOM H YCKOPEHHOM JBIKEHUU OTHOCUTEIBHO
kaOuHeTa (PU3UKH.

3aBACHUMOCTb YCKOPEHMS Tea OT MACCHI TEJIa U JEUCTBYIOIIEH HA HETO CHUJIBI.
Habutoienue paBeHcTBa CHII IPU B3aUMOJIEHCTBUU TEIL.

N3meHenue Beca Tesa IIpu yCKOPEHHOM JABUKEHUH.

Ilepenada uMmIrysbca py B3auMOJIECUCTBUM TEII.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUM TEJI.

CoxpaHeHne NMITyJIbCca PU HEYIIPYTOM B3aHUMOJICHCTBUH.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO YIIPYTrOM B3aUMOAEHCTBUU.

HabitoieHue peakTUBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU NPU CBOOOTHOM MaJICHHH.

CoxpaHeHrnEe MEXaHWYECKOW OJHEpPruu IpU JABWKEHHHM Tela TMOJ JIEWCTBHEM
MPY>KUHBI.

Jlabopamopnuie padbomot u onvimul.

1.

KoHcTpynpoBaHue Tpakra i pa3sroHa M JAJIBHEUIIEro paBHOMEPHOIO JBHKEHUS
HIapyuKa WIA TEJIEKKH.

Onpenenenue cpeHed CKOPOCTH CKOJIbKEHUs OpycKa WM ABWKEHUS IIapUKa IO
HAaKJIOHHOM IJIOCKOCTH.

Onpenenenne yCKOpPEHMs Tesla MPU PAaBHOYCKOPEHHOM JBHKEHUHU 110 HAKJIOHHOMW
IUIOCKOCTH.

HccnepoBanre 3aBUCUMOCTH MTyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumotes3bl: €cid MPH PABHOYCKOPEHHOM JIBIKEHHH 0€3 HadallbHOM
CKOPOCTH IIyTH OTHOCATCS KakK pAJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIHE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnepoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHJIbI HOPMAaJbHOTO
JaBJICHUSI.

Omnpenenenne kodhPuIEeHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPY>KUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABWKEHUM Tela IO
TOPU30HTAIBHON MOBEPXHOCTH.
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10. Onpenenenne padOThl CUJIBI YIPYTrOCTH TMPHU MOABEME TIpy3a C HCIOJB30BAHUEM
HETIOABU)KHOTO U TMOJIBUKHOTO OJIOKOB.
11. I3ydeHue 3aKkoHa COXpaHEHUS DHEPTUH.

Pa3znen 9. Mexanuueckue Ko0j1e0aHUsS U BOJIHbI.

KonebarensHoe aBuxkenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: IEPUOI, 4acTOTa,
aMIuIiuTyna. MareMaTUdecKuid U TPYKUHHBIA MasTHUKU. [IpeBpalieHue >HEpruv Ipu
K0JIcOaTeJIbHOM JBHKEHHUH.

3aryxawmme koseOanus. BoiHyxaeHHble kosieOanusi. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXAaHWYECKUX BOJH. [IpoonbHbBIE M TONIEpEYHbIEC BOJIHBI. J[1TMHA BOJIHBI
U CKOPOCTh €€ pacnpocTpaHeHus. MexXaHHU4YeCKHE BOJHBI B TBEPJOM Te€JI€, CEHCMHYECKUE
BOJIHBIL.

3ByK. [ poMKOCTB 3ByKa 1 BbhicoTa ToHa. OTpakeHue 3Byka. IH(Ppa3Byk U yIbTpas3ByK.

Jemoncmpayuu.

1. HaGmronenue konebaHuii T MO IEUCTBUEM CHIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

3. HaOnroneHue BBIHYXIEHHBIX KOJIEOaHUI U pe30HaHCA.

4. PacnpocTpaHeHue NMPOAOJIbHBIX U MONEPEUHbIX BOJH (Ha MOJIETN).

5. HaOGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopnuie padbomot u onvimul.

1. OmpeneneHnue 4acTOThI M IIEPHO/Ia KoJIeOaHWH MaTeMaTHYECKOTr0 MasTHHKA.

2. OmnpezeneHne 4aCTOThI M MeproAa KoJieOaHU Py KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH Teproja KojaeOaHUM MOJBEIICHHOIO K HUTH Tpy3a OT

JUIMHBI HATH.

4. HccnenoBaHue 3aBHCUMOCTH Teproaa KojaeOaHui MPyKMHHOTO MasiTHUKA OT MacChI

rpysa.
5. IIpoBepka HE3aBUCUMOCTH Tepuoja KOJIeOaHHUM rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmbBITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh TEpHOJia KOJICOAaHUN MPYKUHHOTO
MasiTHUKA OT MAcCChI Tpy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOTHOTO TaIeHUS.

Paszges 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIC BOJIHBI.

DNEeKTPOMAarHUTHOE I0J€. DJIEKTPOMarHuTHhIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. [lIkana 3IEeKTPOMAarHUTHBIX BOJIH. VICHOJB30BaHHME 3IEKTPOMATHUTHBIX BOJIH IS
COTOBOU CBSI3HU.

DJIeKTpOMarHuTHas npupojia cBera. CKopocTh cBeTa. BOJHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.
12



1.
2.

CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoJitHOBBIE CBOVICTBA CBETA.

Jlabopamopnuie pabomot u onvimol.

1.

N3yuyeHue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH C MTOMOILBIO MOOMIIBHOTO Tene(doHa.

Pa3nen 11. CBeroBbIe ABJICHUS.

JIydeBast monensb cBera. Mctounuku ceta. [IpsMonuHeiiHOe pacipocTpaHEHHE CBETA.
3atmenus Connua u Jlynsl. Otpaxkenue cBerta. [1nockoe 3epkano. 3aKoH OTpaKeHHs CBETA.

[Ipenomnenue cBera. 3akoH MnpejaomiieHUs cBeTa. llojlHOe BHyTpeHHeEe OTpa)keHue
cBeta. lcnosib30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJIAX.

JIunza. Xopn nyded B smH3e. Onrudeckas cuctema QoroanmnapaTa, MUKpPOCKONa U
Teneckona. I'a3 kak onTuueckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro csera B cnektp. OmnbiTel HprtoToHa. CrokeHue CHeKTpaibHBIX
uBETOB. Jlucnepcus cera.

Jlemoncmpayuu.

W 0 N ow kAW R

[IpssmonuHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBera.

[Tomyyenue n300paxeHuil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecknii CBETOBOA.

Xon mydel B coOuparole JuH3e.

XOJ Ty4yer B pacCEeMBAIOIIEH JINH3E.

[Tonyyenue n300paxeHuii ¢ TOMOUIBIO JIUH3.

[Ipunuun aevictBus ¢oToarnmnapara, MUKPOCKONA U TEJIECKONA.

10. Mopeins rinaza.

11. PaznoxeHue 6eoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MPH CI0KCHUN CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimeul.

1.
2.

N o v s

HccnenoBanre 3aBUCHMOCTH yTila OTPaXKEHHsI CBETOBOTO JIyda OT YIJIa MaJICHUS.
N3ydeHne xapakTepUCTUK U300paKEHUS TIPEMETa B IIJIOCKOM 3epKaJe.
HccnenoBanre 3aBUCUMOCTH yriia MPEJIOMIICHUSI CBETOBOTO Jy4ya OT yrila MajeHUs
Ha TPAHMIIC «BO3TYX—CTEKIION.

[Tonyuenne n300paskeHU C TOMOIIBIO COOMpAIOIIEH JTUH3HI.

Omnpenenenre GOKYCHOTO pacCTOSIHUSI U ONTUYECKOM CUITbI COOMpPArOIIeH JTHH3BI.
OnbITHI 10 Pa3NIoKEHUIO OEJIOT0 CBETa B CHEKTP.

OnbITHl TTO BOCHPHUATHIO I[BETA MPEIMETOB MPH WX HAOJIOIEHUU Yepe3 IIBETOBBIC
(UIBTPBHIL.

Pa3nen 12. KBaHTOBBIC SIBJICHUS.
OmnswiTel Pe3epdopna u mnanerapHas Mojiesib atoma. Mojens atoma bopa. Mcnyckanue
Y MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JINHEHYaThIe CIEKTPHI.
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PannoaktuBHOCTh. Alnbda, O6eTa- U ramma-uziaydeHus. CTpoeHHE aTOMHOIO sipa.
Hyxnonnas monens aromHoro sigpa. M3oronsl. PagmoaktuBHbiE npeBpamieHus. [lepuon
IIOJTypacIiaia aTOMHBIX SIED.

SnepHble peakuuH. 3aKOHBI COXPAHEHMS 3apsAI0BOIO M MacCOBOIO YHCEN. DHEprus
CBS3U aTOMHBIX saep. CBs3b Macchl M JHEPTUM. Peakuuu CHHTE3a W JEIEHUs SAEp.
Uctounuku 3neprun CoJiHIIa U 3BE3.

SAnepnas sHepreTuka. JIeMcTBUSA paMOAKTUBHBIX U3JIYYEHUN HA KUBBIE OPTAHU3MBI.

Jemoncmpayuu.

1. CnexTpbl U3ITyYEHHUS U MOTJIOMIECHHUS.

2. CrekTpsl pa3JInYHbIX ra30B.

3. CoekTp BoAopoaa.

4. HaOmoneHue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYyYEHUH.

6. Perucrtpanus uznyyeHust IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamophuie padbomot u onvimul.

1. HabGnrogeHue CIUIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUCHUSI.

2. UccnenoBaHue TpPEKOB: U3MEPEHUE 3HEPIMM YAcCTHUIBI IO TOPMO3HOMY MyTH (IO

doTorpadusm).

3. M3mepenue paanoakTuBHOrO (PoHa.

IHoBTOpUTEIBLHO-00001AO KA MOAYIb.

[ToBTOpUTENBEHO-0000IAIOMIMKA  MOAYJIb TMpEIHAa3HA4YeH [JIsl CHUCTeMaTH3alud |
000011IeHHs] TPEIMETHOIO COJEPKAHHUSI U ONbITa JACSITENbHOCTH, MPUOOPETEHHOTO MpHU
M3YYEeHUHU BCETo Kypca (pU3MKH, a TakKe JUIsl MOATOTOBKH K OCHOBHOMY IOCYAapCTBEHHOMY
AK3aMeHy 1o (HU3UKe ISt 00yUYaOIIUXCsl, BEIOPABIINX 3TOT YUCOHBIN MIPEAMET.

[Ipy wu3yyeHMH JAaHHOTO MOAYJS PEAIM3YIOTCSI W CHCTEMAaTU3MPYIOTCS  BUIBI
NEeSTENbHOCTH, HAa OCHOBE KOTOPBIX OOECHeuMBaeTCs JOCTHXKEHHE NPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaTOB oOyueHus, dopmupyercs
€CTECTBEHHOHAYYHAasi I'PaMOTHOCTh: OCBOCHUE HAyYHBIX METOJIOB HCCIEHOBAaHUs SBJICHUHN
OPUPOJIbI M TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBACHATH (DU3MUECKUE SBIICHUS, MPUMEHSA
MTOJIyYEHHBIC 3HAHUS, PELIATh 3a/1a4l, B TOM YUCJIE KAYECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpyHIMIIMATBEHO NEATEIBHOCTHBIM XapakTep MaHHOIO paslelia peanu3yercs 3a CYET
TOT0, YTO 00YYaIOIIMECs BHIOIHSIOT 33/1aHHUs, B KOTOPBIX UM Ipejiaraercs:

HAa OCHOBE IMOJyYEHHBIX 3HAHWM paclo3HaBaThb M HAyYHO OOBACHATH (PU3NUECKHE
SIBJICHHS B OKPY’KAIOLLIEW IPUPOJIE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METO/bl UCCIEAOBAHUS (DU3UUYECKUX SIBJICHUH, B TOM YHUCIE
IUISl IPOBEPKHU TUIIOTE3 U MOJTYYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAyYHbIE OCHOBBI HamOoOJee BaKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHH,
HaIlpUMep, NPAKTUYECKOI0 HCIOJIb30BAaHUA PA3JIUYHBIX MCTOYHMKOB 3HEPIUM HA OCHOBE
3aKOHAa MPEBPAILECHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUAOB YHEPTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenne ¢us3nku Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS HAMNpPaBICHO Ha

JOCTMKEHME  JIMYHOCTHBIX, METAlpeIMETHBIX W  HNPEIMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynpraTe wm3ydeHus QUMK HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUS Yy

oOyuatoierocst OyayT copMUPOBaHbI CIEAYIONINE TUYHOCTHBIC PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOTO BOCIIMTAHUSA:
- TMpOSIBIICHHE HHTEpEca K MCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(U3HYECKON HAyKU;
- IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX -(DU3UKOB;
2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS
- TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXICHUH OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (DUBHUKY;
- OCO3HAHUE BAXKHOCTU MOPAIIBHO-3TUYECKUX TPUHILIMIIOB B ICSATEIBHOCTH YYEHOTO;
3) 3¢TeTHYEeCKOro BOCIIMTAHUSA :
- BOCTIPUATHE ICTETUYECKUX KauyeCTB (PU3NUECKON HAYKH: €€ TapMOHUYHOIO IMOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JIAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NO3HAHMSL:
- OCO3HAHME LIEHHOCTH (PU3MUECKON HAyKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUSI MUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHM, BAXKHEUILIEH COCTABIISIONIEN KYJIbTYPHI;
- pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, UHTEPECA K UCCIIEI0BATEIBCKON JACATENbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbS H SMOLMOHAJIBHOIO 0JIar0NOJIyYns:
- OCO3HaHME LIEHHOCTH 0e30I1acHOro o0pas3a >KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MUpE, BaXHOCTH NpaBUJl OE€30MaCHOTO IOBEIEHUS Ha TpPAaHCIOPTE, Ha J0porax, ¢
AIIEKTPUUECKUM U TETIOBBIM 00OPYI0BAHUEM B JIOMAITHUX YCIOBUSIX;
- c(hopMUPOBAHHOCTh HaBbIKAa pPeQIIEKCUH, MPU3HAHME CBOEr0 IpaBa Ha OIIUOKY H
TaKOTO €e IpaBa y Apyroro 4ejioBeKa;
6) Tpy10BOI0 BOCIIMTAHMSL:
- aKTMBHOE Yy4YacTHE B PEIICHUM TMpPaKTUYECKuX 3amad (B paMKax CeMbH,
o0pa30BaTeIbHON OpraHU3alMK, TOPOJa, Kpas) TEXHOJOTUYECKON U COIMAIBLHON
HAIPaBJICHHOCTHU, TPEOYIOIIUX B TOM YHCIIC U (PU3UIECKUX 3HAHUM;
- HIHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Ipodeccuil, CBsI3aHHBIX C (PU3UKOI;
7) 3K0JIOrMYeCcKOr0 BOCITUTAHUSI:
- OpHCHTAIUsl Ha TpUMEHEHUE (U3MYECKUX 3HAHUW IS penieHus 3anad B 00JacTu
OKpY’Karolel cpe/ibl, IIIaHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX IMOCIEACTBUM
JUISL OKPY KAKOILEH CpEJIbl;
- 0CO3HAHUE TJI00ATBHOTO XapaKTepa SIKOJOTUYECKUX POOJIEM U TTyTEeH UX PElICHUS;
8) apanTanum K U3MEHSIIOUIUMCS YCJIOBUAM COLMAJILHOM U IPUPOIHOM CPe/bl:
- TOTPEeOHOCTh BO B3aWMOJICHCTBUU TIPU BBHITIOJHEHUW WCCICIOBAHUNA M TPOCKTOB
(bu3MYeCKoi HAMPaBICHHOCTH, OTKPBITOCTh OTIBITY U 3HAHUSIM JPYTHX;
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- TMIOBBIIIIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeTEIbHOCTD;
- MOTpeOHOCTh B ()OPMHPOBAHMU HOBBIX 3HAHWM, B TOM uucie (GOPMYIHPOBATH UIEH,

MOHSTHUSA, TUIIOTE3bI O PU3NIECKUX OOBEKTAX U SBICHUSIX;
e - OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 001acTH (DU3UKH;
e - [UNJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHU;

CTPEMJICHUC QaHAJIM3UPOBATL W BBIABIITH B3aMMOCBA3W IIPHUPOIABI, O6H_I€CTBa u

KOHOMHUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (DU3HUECKUX 3HAHUI;
e - OIEHKA CBOMX JCHCTBUM C YYETOM BIMSAHHS HAa OKPYKAIOLIYIO CpPENy, BO3MOXKHBIX

[JI00AIBHBIX TOCIEICTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOCHHs MpOrpaMMbl O (PHU3WKE Ha YpOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuwaromierocs OyayT cPopMHpOBaHbI MeTamlpeIMeTHbIE Pe3yJbTaThl,
BKJTFOYAIONINE TTO3HABATEIIbHBIC YHUBEpPCAIbHBIC yYEeOHBIC NEHCTBHUS, KOMMYHHKATHBHBIE
YHUBEpCaIbHBIC yAeOHBIC IEHCTBYS, PETYIATHBHBIC YHUBEPCATBbHBIC YICOHBIC JCHCTBU.

Ilo3naBaTebHBIE YHUBEPCAJIILHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjoruueckue J1elcTBUA:

BBISIBJISITh U XapaKTEPH30BaTh CYIIECTBEHHBIEC MPU3HAKNA OOBEKTOB (SIBJICHUN);
YCTaHABIMBATh CYIICCTBEHHBIH TMpH3HAK KilaccU(UKAIMKM, OCHOBAHHS  JJis
000011IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpuBaeMbIxX (akTax, JaHHBIX
¥ HaOJIIOICHUSIX, OTHOCSAITUXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISIBIISATh TIPUYMHHO-CJICICTBCHHBIC CBSI3HM NMPU M3yUYCHUH (HU3UYECKUX SBICHUN U
MPOIIECCOB, JAENaTh BBIBOABI C HWCIOJIH30BAHUEM JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKIFOUEHUM, BEIIBUTATH TUTIOTE3bI O B3AMMOCBS3SIX (DU3UUECKUX BEITHUNH;
CaMOCTOATENILHO BBIOMpATh CHOCOO pelieHus Yy4eOHOW (u3myeckodl 3amauu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEILEHUs, BHIOOp Hambojee MOAXOISLIETO ¢
y4€TOM CaMOCTOSITEIFHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebLCKUe JIeliCTBHUA.

MCIIOJIH30BATh BOMPOCHI KaK UCCIIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHUS;

MPOBOJIUTH TI0 CaMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIN
(bU3UYECKUI SKCIIEPUMEHT, HEOOJIbIIIOE UCCIe0BaHNE (PU3UUECKOTO SBJICHHUS;
OIICHMBATh HA MPUMEHHUMOCTD U JIOCTOBEPHOCTh MH(OPMAITHIO, TOTYYESHHYIO B XO/C
MCCJICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATENFHO  (OPMYJIMPOBATh OO0OOIIEHUS Y BBIBOABI IO PE3yJbTaTaMm
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, HCCIICIOBAHUS;

POTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3MUYECKUX IPOIECCOB, a
TaK)KE€ BBIABUTATH TMPEANONOKCHHSI 00 WX Pa3BUTHM B HOBBIX YCIOBUSAX W
KOHTEKCTaXx.
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Pabora ¢ unpopmaumeii:

MPUMEHSATh Pa3IU4HbIE METOJbl, HHCTPYMEHTBHI M 3alpOChl NMpPU MOUCKE U OTOOpE
uH(GOPMaIIMU WK JAaHHBIX C YUETOM MPEATOKEHHON yueOHO! (Hhr3nuecKoil 3a1a4u;
aHaJIM3UpOBaTh, CUCTEMATU3UPOBaTh U  UHTEPIPETUPOBATh  HMH(OPMALUIO
pa3INyYHBIX BUAOB U (OPM IPEICTABICHNUS;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIBHYIO (OpMY MpencTaBieHUs WH(OpMaLUU U
WJUTFOCTPUPOBATh PELIAEMBbIE 3a/1a4ud HECIOKHBIMU CXEMaMH, JAHarpamMMaMu, UHOU
rpaduKoi 1 X KOMOWHAIUSMHU.

KoMMmyHukaTHBHBIE YHHBepPcaIbHbIEe YUueOHbIe 1eliCTBUSA:

B X0 OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToOB JIa0OpaTOPHBIX padboOT U
MPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIaeMON TEMbl W BBICKA3hIBATh
W7eH, HAICJICHHbIE Ha peIIeHUE 3a7aud U TOJIepKaHHue OiarokenareabHOCTH
OOIIIEHNS;

COTMOCTABJIATh CBOU CYXKJEHUS C CYXACHUAMU JIPYrMX YYacTHHUKOB JMajora,
oOHapy>KUBaTh pa3Inuue U CXOACTBO MMO3UIINIA;

BBIPAXXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATH PE3YNbTAThl  BBITOJHEHHOTO (PU3UYECKOTO  OMbITa
(aKCniepuMeHTa, UCCIeOBaHMs, MPOEKTA);

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIBHON PabOTHI
IIPU PELIEHUU KOHKPETHON (PU3NYECKON IPOOIEMBIL;

NPUHUMATH IIETH COBMECTHOW JEATEIBHOCTH, OPTaHW30BHIBATH ACUCTBUA TO €€
JOCTHKCHHUIO: PACTIPEACTATh POJH, OOCYXJaTh TMPOIECChl W Pe3yJbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBINOJHATH CBOIO YacTh pabOThI, JOCTUras KaueCTBEHHOI'O pe3yJsibTaTa 10 CBOEMY
HAIPABIICHUIO U KOOPAUHUPYS CBOM IEUCTBUS C IPYTUMHU YICHAMHU KOMaHIbI,
OLICHMBAaTh KayeCTBO CBOETO BKJaJa B OOMMA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOIEUCTBUS.

PeryisiTuBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA

Camoopranuzamnus:

BBISBIISATh TIPOOJIEMBI B JKU3HCHHBIX W YYCOHBIX CHTYaIUsAX, TPEOYIONUX IS
pereHus GU3NISCKUX 3HAHMIA,

OpUEHTHUPOBATHCS B PA3JIMYHBIX TOJXO0JIaX MPUHATUS PEIICHUNA (MHAUBUIYAIBHOE,
MIPUHSTUE PEIICHUS B TPYIITIE, IPUHITHE PEIICHUN TPYION );

CaMOCTOSATENILHO COCTABJISITh AJITOPUTM pEIIeHUs (PU3NYECKON 3alauu WU TUIaHa
UCCJICIOBAHUS C YYETOM HMEIONIUXCS PEeCypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeTaraéMble BapHAHTHI PEIICHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHBIN NHTEJLJIEKT:

AaBaTb a/ICKBATHYIO OLICHKY CUTYalluX W IIpCJiaraTh IJiaH e€ HU3MCHCHMUI,
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OOBSACHATh MPUYUHBI JTOCTHXKEHHUS (HEIOCTHKEHHS) pe3yJbTaTOB AESTEIbHOCTH,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHUCJIE€ B XOJ BBIIOJIHEHUS
(u3NYECKOro HUCCIEeNOBaHMUs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBCTB,
M3MEHUBIINXCS CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;
OLICHMBATbh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSM,;

CTaBUTh ce0s Ha MECTO APYroro 4YejoBeKa B XOJAE clopa WM JUCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPyTOro;

Mpu3HaBaTh CBOE MpPaBO Ha OIMOKY NpHU pElIeHUH (PHU3UYECKHX 3a7ad WIH B
YTBEPKJCHUAX Ha HAYYHBIE TEMBI U TAKOE YK€ IIPaBO IPYyroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoH1y 0oOyuenus B 7 Kjaacce nNpeaMETHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxaTh COOPMHUPOBAHHOCTh Y 00YYarOIUXCSI YMEHHUIA:

UCIIOJIb30BaTh TMOHATHS: (U3MYECKME M XHMHYECKUE SBJICHMS, HAOJIOIECHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHUILIBI (PU3HMUECKUX BEJIMYMH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHUS BellecTBa (TBEPIOE, )KUJIKOE, Ta3000pa3HOE), MEXaHUUECKOE
IBIKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MNPAMOJMHEHHOE), TpaeKTOpus,
paBHOJICUCTBYIOIAs cuia, Aedopmanusa (yrnpyras, IIacTUYEcKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBiIeHUS (AudQy3us, TEmIoBOoe JIBUKEHHE YacTHUI] BELIECTBA,
PAaBHOMEPHOE [BHKEHUE, HEPABHOMEPHOE IBWIKEHUE, WUHEPLHS, B3aUMOACHCTBUE
T€J, pPaBHOBECHME TBEPABIX TE€I C 3aKPEIUIEHHON OCBhIO BpalleHus, Iepeaayda
JAaBJIEHUS TBEPABIMU TEJIAMM, XUAKOCTIMU M ra3amu, arMoc(epHOe [aBJICHUE,
IUIaBaHUE TeJI, NPEBpAIlCHUS MEXaHMYECKONM SHEpPruu) IO OINHUCAHUIO UX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX JIAHHOE
(u3HUECcKOe SBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3UUECKUX SIBICHHUI B OKPYKAIOIIEM MUPE,
B TOM 4HuCJe (U3NYECKUE SBJICHUS B MPUPOAE: MPUMEPHI IBUKEHHUS C PA3IMUYHBIMU
CKOPOCTSIMH B JKMBOW W HEKHMBOW IIPUPOJAE, NCHUCTBUE CUJIBI TPEHUS B MPUPOJE U
TEXHUKE, BIMSHHE aTMOC(EpHOro NaBJICHUS Ha >KMBOW OpPraHM3M, IUIaBaHHUE PHIO,
phIUark B Telie YeJ0BEKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B yUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOKMCTBA (IPU3HAKHN) (PU3UYECKUX SIBJICHUN;

ONUCHIBAaTh HM3YyUYEHHBIE CBOWCTBA Tel M (PU3WYECKUE SBJICHHS, MCIIONIb3YS
¢usnyeckue BeNMUMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, IIyTh,
CKOPOCTb, CpPEIHSA CKOPOCTh, CHJIa YIPYTrOCTH, CWJa TSKECTH, BEC Teia, Cuia
TpeHUs, AaBieHHe (TBEPAOro Tena, XUAKOCTH, Ta3a), BBHITAJKHUBAIOLIAS CHJIA,
MexaHu4deckass paboTa, MOIIHOCTb, IJIEYO CHJIbl, MOMEHT CHJblL, KO3( uimeHt
IIOJIE3HOrO JIEUCTBUSI MEXAHU3MOB, KHHETUYECKAsl U MOTEHUUAIbHAS SHEPTUA), IPU
ONKCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCIIOJIb3YEMBIX BEJIUYUH, UX
000O3HAaUeHUsT U €IUHULBI  (U3MYECKUX BEJIMYMH, HAXOIUTh  (POpPMYIIbI,
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CBA3BIBAIOLIUE JAHHYI0 (DU3UYECKYIO0 BEJIUYHMHY C APYTMMHU BEIMYUHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHHUS U TPOIIECCHI, HCHOIB3YS
IpaBuiia CIOXKEHUs CUJI (BJIOJIb OJTHOM MpsiMOil), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, IpaBUIO paBHOBeCUsl pblyara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXaHWYEeCKOW DSHEpPruM, IMpPHU OTOM JaBaTb CJIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MATEMATUYECKOE BBHIPAKEHUE;

OOBSCHATH (PU3UYECKHE SBIICHUS, MPOIECCHl U CBOICTBA TeJ, B TOM YHCIIE U B
KOHTEKCTE€  CUTyallud  IPAKTUKOOPUEHTHPOBAHHOIO  XapakKTepa:  BBIABIATH
PUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh OOBSCHEHUE U3 |—2 JIOTMYECKUX LIaroB C
ornopoit Ha 1-2 HM3y4yeHHBIX CBONCTBA (PM3MUYECKUX SIBICHUN, (PU3NUYECKUX 3aKOHA
WJI 3aKOHOMEPHOCTH;

pemiath pacyéTHhle 3a7aud B 1—2 JEHCTBUA, WCMOIB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBL: HAa OCHOBE aHaJM3a YCJIOBHS 3a/ladyd
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATh (PU3NUYECKUE BEIUYUHBI B (DOPMYIIBI U
IPOBOJUTH Pacu€Thbl, HAXOIUTh CIPABOYHbIC JaHHBIC, HEOOXOIUMBIE JUISI PELICHUS
3a/1a4, OLEHNUBATh PEATUCTUYHOCTD MOTYYEHHOU (PU3NYECKON BETUYHHBI;
pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PEUIUTh NPH TMOMOIIM (PU3UYECKHUX
METOJIOB, B OIMCAaHUU HCCIEAOBAHUS BBIICIATH IIPOBEPSAEMOE MPEIAIOI0KECHHE
(runoresy), pa3nuyaTh U HHTEPIPETHUPOBATH IMOJYUYEHHBIH pe3ylbTaT, HAaXOJUTh
OIIKMOKH B XO/I€ ONBITA, JEJIATh BHIBOJBI I10 €TI0 PE3yJIbTaTaM;

MPOBOJUTH ONBITHl MO HAOMIOAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJl: (OPMYIHPOBATH MPOBEPSIEMBIE MTPEATIOIOKEHUS, COOUPATh YCTAHOBKY
U3 TPEUIOKEHHOTO0 O0OpYyIOBaHMS, 3alMChIBATh XOJ OMNbITa U (OPMYJIHPOBATH
BBIBO/IBI;

BBITNIOJIHATH MPSMbIE U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MacChl Tella, 00bEMa, CUIIbI U
TEMIIEPaTyphl C HUCMOIb30BAHUEM AaHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aITUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH H3MEPEHUI;
IPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJHON (PU3UYECKON BEIMYUHBI OT IPYTOH ¢
UCIIOJIb30BAaHUEM  NPAMBIX  HM3MEPEHUM  (3aBUCUMOCTH  IIyTH  PaBHOMEPHO
JOBIKYLIETOCS T€JIa OT BPEMEHU IBUKEHUS TENA, CUIIbl TPEHUS CKOJIBKEHUS OT Beca
Tena, KauecTBa 0OpabOTKM MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOIIAAA CONPUKOCHOBEHHMS TEJ, CHUJbl YINPYTOCTH OT YJJIMHEHHs IPYKHUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT O00BbEMa MOTPYKEHHOM YacCTH Tela M OT IUIOTHOCTH
KUAKOCTH, €€ HE3aBUCMMOCTH OT IUJIOTHOCTH Teja, OT TIJIyOWHBI, HA KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUM IJIaBaHUs Tel, YCIOBUN paBHOBECHUS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOrO HCCIIEOBaHUS, COOMpATh YCTAaHOBKY M
BBITIOJHATh U3MEPEHUs, CIENysl MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3ysIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BHUJIE IPEIOKEHHBIX TAOJIULl U
rpaduKoB, AeyaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BAHNUS;

IPOBOJUTh KOCBEHHBIE M3MEpEHUs (U3MYECKUX BEIWYMH (IJIOTHOCTH BEIIECTBA

XKUJIKOCTA W TBEPAOrO Teja, CWia TPEHUS CKOJILKEHHUs, JIaBJICHHUE BO3/yXa,
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BBITAJKHUBAIONIASl CWJIAa, JEUCTBYIOIIAs Ha TMOTPYKEHHOE B JKUJIKOCTh TelO,
KOA(DPUIIUEHT TTOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CJIEAYs MPEAJI0KEHHON
WHCTPYKIIMM: TP BBHINOJHEHUM W3MEPEHUN CcoOUpaTh HSKCIEPUMEHTAIBHYIO
YCTAHOBKY UM BBIYMCIISITh 3HAUEHUE UCKOMOMW BEJIMUUHBIL;

e coOmoAaTh IMpaBuia TEXHUKU Oe30macHOCTH Npu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

e yKa3bpIBaTh TPUHIUIBI JCUCTBUS TPHOOPOB MW TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOUINECS COCY/Ibl, OAPOMETP, phIYar, MOIBUKHBIN
Y HEMOJIBYDKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

e XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPONCTB C OMOPOW Ha WX OMHCaHus (B TOM YHCIE: MOIUIUIHUKHU, YCTPOMCTBO
BOJIONPOBO/IA, THAPABIMYECKHUI IIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMEeTp), UCTIOJB3Ys 3HAHUSI O CBOMCTBAaX (PU3MUECKUX SIBICHUM U HEOOXOIUMBIE
¢du3nyuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPUBOJAUTH NPUMEPHl (HAXOAUTH HHPOPMAIMIO O NPUMEpPax) MNPAKTHUIECKOTO
UCIOJIb30BaHUSl (PU3UYECKUX 3HAHMM B TOBCEIHEBHON XU3HMU JJIsI OOCCIICUECHHUS
0e30MacHOCTH MpH OOpallleHud ¢ NpuOOpaMH W TEXHHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHUsl 370pOBbS M COONIOACHHS HOPM 3KOJOTMYECKOIO TIOBEICHHS B
OKpY’KaroLIEN Cpeae;

e OCYIIECTBIATh OTOOP UCTOYHUKOB WMH(MOpmaiuu B MHTEpHETE B COOTBETCTBHM C
3aJIaHHBIM TIOUCKOBBIM 3alpPOCOM, Ha OCHOBE HMEIOIMUXCS 3HAHUW U MYyTEM
CpPaBHEHMS PaA3JIMUHBIX HWCTOYHUKOB BBIJCIATH WH(OpMaIMIO, KOTOpas SBIISETCS
MIPOTUBOPEUYUBOUN HIIM MOKET OBITh HEJIOCTOBEPHOM;

e HCMOJb30BaTh TPU  BBIMOJHEHUM Yy4YE€OHBIX 3aJaHUl  HAYYHO-TIOMYJSIPHYIO
TUTEPATypy (PU3UUYECKOTO COJEP’KaHUS, CIPABOYHBICE MaTepUalibl, PECypChl CETH
Nutepuner, Brnanerp mNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
MH(pOpMAaIIU U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB HHpOpMauu (U3HMUECKOTO COJIEPKaHHs, B TOM YHCIE ITyOJIMYHO
JieNaTh KpaTKUe COOOIICHUS O pe3yibTaTaX MPOEKTOB WM yU4eOHBIX MCCIIEIOBAHUH,
IIPU OTOM TPAMOTHO MCIIOIB30BaTh W3YYCHHBIM IIOHATUMHBIM amnmapar Kypca
bu3UKH, COMPOBOXKAATH BEICTYIUICHUE TTPE3CHTAIUEH;

e TIPU BBHITIOJHEHUU YyUEOHBIX MPOEKTOB W UCCIIEIOBAHUN PaCTIPeaesTh 00I3aHHOCTH
B IpyNIi€ B COOTBETCTBUM C MOCTABICHHBIMH 33/1auaMH, CJIEAUTh 33 BBIIOJIHEHUEM
IJIaHAa JECWCTBUM, aJIEKBATHO OIICHMBATh COOCTBEHHBIH BKJIAL B JEATCIBHOCTH
IPYIIbl, BBICTPAaWBaTh KOMMYHMKATHBHOE B3aMMOJCHCTBHUE, YUYUTHIBAsS MHEHUE
OKPYXaIOILIUX.

K xonity oOydenus B 8 kiacce npemMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JOJIKHBI

oTpaxaTh CHOPMHUPOBAHHOCTh Y 00YJAIONTUXCSI YMECHUIA:

e HCIMOJb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBa, KPUCTAJUIMUECKHEe U amop(dHble Tena,

HaCBIHleHHLIfI u HeHaCBIHleHHBIﬁ nmap, BJIAXXHOCTb BO3yXa, TCEMIICpATypa,
20



BHYTPEHHSIsSI DHEPIHUsl, TEIUIOBOM JIBUIaTEllb, JIEMEHTAPHBINA JJIEKTPUUYECKUMN 3apsl,
AJIEKTPUYECKOE M0JIE, NMPOBOJHUKA U IUDJIEKTPUKHU, MTOCTOSHHBIN JJIEKTPUUYECKUN
TOK, MAarHUTHOE T10JIE;

paznuyarh SIBJICHUS (TEIUIOBOE PACIIMPEHHE M C)KaThe, TeIUIoNepeaaya, TEIIOBOe
paBHOBECHE, CMA4YMBAaHWE, KaNWULAPHBIE SABIIEHWs, WCIApEHUE, KOHJACHCanus,
IUIaBJIEHUE,  KpUCTalM3anusi  (OTBEpJEBaHUE), KWUIIEHUE,  TeIulonepenaya
(TemIonpOBOJHOCTh, KOHBEKIIMS, U3yYEHHUE), AIEKTPU3aLUs TeJl, B3aUMOJICUCTBHE
3apsiOB, JEUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aMMOJIECHCTBUE
MAarHATOB, JEMCTBUE MAarHUTHOTO TOJII HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS
UHAYKLKSA) 10 ONMCAHHI0O HMX XapaKTEpHBIX CBOMCTB MW HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIUX TAHHOE (PU3UUECKOE SIBICHUE;

pacno3HaBaTh NMPOSBICHUE U3YUECHHBIX (PU3HUUECKUX SIBICHHUI B OKPYKAIOIIEM MHUPE,
B TOM 4HCII€ (PU3NYECKUE SBJICHHS B NPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE H
KallWJUISIPHBIE SIBJICHUS B NPUPOJE, KPUCTALIBI B Ipupoxe, usnydenue ComHia,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, UHEs, CHEra,
AJIEKTPUYECKUE SIBJIEHUS B aTMoc(epe, 3IIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MAarHuTHOE Moje 3emiiu, Japeid MoIa0CcoB, POJib MATHUTHOTO MOJS ISl JKM3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TPU 3TOM MEPEBOAUTH MPAKTHYECKYIO 3a]1a4y B YUEOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3NYECKUX SBJICHUM;

ONMHUCHIBATh HM3yUEHHBbIE CBOWCTBA Tel M (PU3NYECKUE SBJICHUS, MCIONb3Ys
(pu3HUecKre BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIUs, KOJIMYECTBO TEIIOTHI,
yAelabHas TEIUIOEMKOCTh BEIIECTBA, YAEIAbHAs TEIUIOTA IUIABJICHUS, YAEIbHas
TEr0Ta napooOpa3oBaHus, yJeidbHasl TEIUIOTa CropaHusl TOIUIMBA, KO3()PUIUEHT
IIOJIE3HOTO JICMCTBHs TEIJIOBOM MAIMHBI, OTHOCUTEIBbHAsA BIAXXHOCTH BO31yXa,
JNEKTPUYECKUN 3apsil, CUja TOKA, JIEKTPUYECKOE HANPSLKEHUE, COIPOTUBIICHUE
MPOBOJIHMKA, YyJEIbHOE COINPOTHUBICHHE BEIIECTBAa, padoTa U  MOIIHOCTh
ANEKTPUYECKOr0 TOKA), MPU ONMMCAHUU NMPABUIBHO TPAKTOBATH (PU3MYECKHI CMBICI
UCIIOJIb3yEMbIX BEJINYUH, 0003HAUEHUS U €IMHULbI (PU3NUECKUX BEIMYUH, HAXOIUTh
(opMyJIbl, CBSI3bIBAIOIIME TaHHYIO (PU3HUECKYIO BETUUYUHY C JPYTUMHU BEJIUYMHAMH,
CTPOUTH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJIUUMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBJICHUS W TPOLIECCHI, HCIONb3Ys
OCHOBHBIE IOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA,
NPUHIUI CYNEPIO3UIHMH TOoJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsana, 3akoH Oma Juisl ydacTka Lemnu, 3akoH J[xoyns—JIeHna, 3akoH cOXpaHEHHs
SHEPruu, MPHU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMMCHIBATH €r0O
MaTeMaTU4E€CKOE BBIPAKEHUE;

OOBACHATH (PM3HUECKHE MPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyauuu IIPAaKTUKOOPUEHTUPOBAHHOT O Xapaxrepa: BBISIBIISITH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYECKUX IIaroB C
ornopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKUX SIBICHUU, (PU3NYECKUX 3aKOHOB
VI 3aKOHOMEPHOCTEN;
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pemarh pacu€THbIC 3a7aud B 2—3 JCHCTBHUSA, HWCIIONB3Ys 3aKOHBI U (HOPMYJIBI,
CBSI3BIBAIONTUE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajdu3a YCIOBUS 3aJlayu
3aMKCHIBATh KPATKOE YCIOBUE, BBISBIISITH HEAOCTATOK JAHHBIX ISl PEIICHUS 3aa9H,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOUMBIE JIJIs1 €€ PEIICHHUS, TPOBOIUTH PACUYETHI
U CpaBHUBAaTh IOJIYyYCHHOE 3HAaYeHUE (U3NYECKON BEIMYUHBI C H3BECTHBIMU
JTaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPH TOMOIIH (PU3UUECKHX
METO/IOB, HCIIOJIb3ysl ~ ONHWCAHWE WCCIACAOBAHUS, BBIICHATH  TPOBEPSIEMOE
MPEANOJI0KEHNEe, OIICHUBATh MPABWIBHOCTh TIOPSIKA TMPOBEACHHS HCCIICIOBAHUS,
JIeNaTh BHIBO/IBI,

IPOBOJUTH ONBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBICHUM WM (U3MYECKUX
CBOMCTB TeN (KamWJUIAPHBIC SBJICHUS, 3aBHUCHUMOCThH JaBJICHHUS BO3IyXa OT €ro
00BéMa, Temmeparypbl, CKOPOCTH TIpollecca OCTBHIBAHWS W HATrpeBaHUSA TIPH
U3ITyYeHUH OT IIBeTa W3Jyyaromend (morjomaromnieid) MOBEPXHOCTH, CKOPOCTb
UCIIAPEHHST BOJBI OT TEMIIEpaTyphl KUJAKOCTH MW IUIOMIAAW €€ MOBEPXHOCTH,
ANEKTPU3aAIMs TEd U B3aUMOJCHCTBUE AJIEKTPUUECKUX 3aps/iOB, B3aMMOJICHCTBUE
MMOCTOSTHHBIX MAarHWTOB, BU3yaJIM3aIlis MAarHUTHBIX ITOJIEH MOCTOSIHHBIX MAarHUTOB,
JICHCTBUS MAarHUTHOTO TIOJISi HAa TPOBOAHHWK C TOKOM, CBOWMCTBA AJIEKTPOMArHWTA,
CBOMCTBA 3JIEKTPOJIBUTaTENsl MOCTOSHHOIO TOKa): (OpMYJIHpPOBATH MPOBEPSiEMbIE
NPEANoNOXKEHUsl, CcoOUpaTh YCTAHOBKY U3 MPEUIONKEHHOTO 00OpyAOBaHMS,
OTIHMCHIBATH XOJI OTIBITA U (HOPMYIUPOBATH BHIBOIHI,

BBITIOJIHATh TPSIMBIE HW3MEPEHUS TEMIEPaTyphbl, OTHOCHUTEIBHONW BIAKHOCTH
BO3/IyXa, CHJIBI TOKA, HANPSDKCHHS C HMCIOJL30BAHMEM aHAJIOTOBBIX IMPUOOPOB U
JATYUKOB (DU3UYECKUX BEIUYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHHUH C y4ETOM
3aJ1aHHOM aOCOJIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICOBAaHUE 3aBUCUMOCTH OJTHON (DM3UYIECKOMN BETUYHHBI OT JPYTOH C
WCITOJIb30BAaHUEM TPSAMBIX M3MEPEHHH (3aBUCHMOCTH COTPOTHBJICHUS MPOBOIHUKA
OT €ro JJUHBI, IJIOMIATU TONEPEUYHOIO CEYEHUS U YJIETBHOTO COMPOTHBICHUS
BEIIECTBA MPOBOAHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJIHUK, OT HAMPSHKEHUS Ha
IIPOBOJIHUKE, HCCJIEJAOBAHUE IOCJIEIOBATEILHOTO M MapajuIeIbHOTO COCIMHEHUM
IIPOBOJHUKOB): IIAHUPOBATh HMCCIIEIOBAHUE, COOMpPATh YCTAHOBKY W BBITIOJHSTH
U3MEpEHUs, CACAYS MPEAJIOKECHHOMY TUIaHy, (DUKCUPOBATh PE3YJIbTaThI MTOTYYECHHOM
3aBUCUMOCTH B BHJE TaOnWI] W TrpaduKOB, AeNaTh BBIBOABI MO pe3yjibTaTam
MCCJIEIOBAHNUS,

IIPOBOJUTH KOCBEHHBIE M3MEpEHUs (DU3UUCCKUX BEMMUMH (yIeabHas TEII0EMKOCTh
BEIIECTBA, COMPOTUBJICHHE NPOBOAHHMKA, PadOTa M MOIIHOCTH DSJIEKTPHUYECKOTO
TOKA): TJIAHUPOBATh H3MEPEHUS, COOUPATh AKCIIEPUMEHTAIBLHYIO YCTAHOBKY, CIICTYSI
MPEIIOKCHHOW WHCTPYKITNH, U BBIYUCIISITh 3HAYCHUE BEITMUUHBI;

coONI0/IaTh TpaBHJIa TEXHUKU OE30MacCHOCTH TMpu pabore ¢ TabopaTOPHBIM
000py10BaHUEM;

XapaKTEpHU30BaTh MPHUHIUILI JEHCTBHS HM3YYCHHBIX NPHOOPOB M TEXHUYCCKUX

YCTPOMCTB C OMOPOIl HA UX ONUCAHUs (B TOM YHCIJE: CUCTEMa OTOILICHHS JIOMOB,
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TUTPOMETp, MapoBasi TypOHWHA, aMIEepMETP, BOJIBTMETP, CUETUMK DIIEKTPUUECKOMN
SHEPTUHU, DJIEKTPOOCBETUTENIbHbIE NPUOOPHI, HarpeBaTEIbHBbIE AJIEKTPONPUOOPHI
(npuMepsl), JIEKTPUYECKHE MPEIOXPAHUTENH, IEKTPOMATHUT, 3JIEKTPOJIBUIaTEb
MOCTOSIHHOTO TOKAa), HWCIOJB3YyS 3HAHHS O CBOWCTBAX (DM3MUECKUX SIBICHUN U
HeoOxo1uMble (PU3HYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENbHbIE MPUOOPHI O
CXeMaM M CXEMaTHYHbIM pPHCYHKaM (OKMJIKOCTHBIA TEpPMOMETp, TEpPMOC,
IICUXPOMETP, THUIPOMETP, JIBUraTelb BHYTPEHHEIO CrOpPaHUs, 3IJIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbI JJIEKTPUUYECKUX LEMEl C IMOCIEeI0BAaTEIbHbIM U
napajiyieibHbIM ~ COCUHEHUEM BJIEMEHTOB, pa3iinyas YyCJIOBHbIE 0003HAYEHUs
AJIEMEHTOB 2JIEKTPUUYECKUX IIeTIEH;

NPUBOAUTH MPUMEPHl (HAXOIWUTh HH(OPMALMIO O NpPHUMEpPax) MNPAKTHUYECKOro
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B TOBCEIHEBHOM >KM3HHM M1 OOECIEYEHUs
0e30macHOCTH TpU OOpallleHud ¢ NpudopaMH MW TEXHHUUECKHUMHU YCTPOWCTBaMH,
COXPAaHEHHUsl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOrO TIOBEJCHUS B
OKPY’KAIOIIEH CpeE;

OCYUIECTBJISATh MOUCK MH(pOpMaIMK (PU3nyYecKoro coaepxanusi B MHrepHeTe, Ha
OCHOBE HMEIOIIMXCA 3HAHUN M MYyTEM CpPaBHEHUS JOIMOJHUTEIBHBIX MCTOYHHUKOB
BBIICNIATh MHGOPMAIIMIO, KOTOpasi SIBISETCS MPOTUBOPEUYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOI;

WCIIOJIb30BaTh MPU  BBIIOJHEHUH YYEOHBIX 3aJlaHUld  HAYYHO-TIOMYJISIPHYIO
TUTEPATYPY (PU3UYECKOrO COAEP)KaHUS, CIPABOYHBIE MaTepualbl, PECypChl CETH
WNuTepHeT, BiIageTh MNpuEMaMHM KOHCIEKTHPOBAaHUSA TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC MHUCHbMEHHBIE M KPAaTKUE YCTHBIE COOOIIeHUs, 00001ast
MH(}OpPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PM3HUECKOTO COACPM AHUSA, B TOM YHUCIIE
nyOJMYHO MPEACTaBIATh PE3YJNbTaThl MPOEKTHOM WM  HCCIEI0BATEIbCKON
NEATENBHOCTH, NPU 3TOM TIPaMOTHO HCHOJIb30BATh W3YYECHHBIH MOHATHWHBIN
anmnapart Kypca GU3MKH, COIPOBOXKAATH BBICTYIUICHHE MTPE3CHTALIUEH;

IOpU BBIIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX MPOLECCOB
pacnpenensiTh 0053aHHOCTU B TPYIINE B COOTBETCTBUU C MOCTABIEHHBIMU 3a/ladyaMH,
CJIEIUTh 32 BBINOJHEHUWEM IUIAHA ACHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JACITEIBHOCTh TpYMIbl, BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJEHCTBHE, IPOSBIISAS TOTOBHOCTh pa3peiiaTh KOH(QIUKTHI.

K xoHiy oOyuenus B 9 kiaacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh COPMHUPOBAHHOCTh Y 00YYaIOLIUXCSI YMEHHUIA:

UCIIOJIb30BaTh TMOHSTHUS: CHCTEMa OTCY€Ta, MaTephalibHas TOYKa, TPAECKTOPHS,
OTHOCUTENIPHOCTh ~ MEXaHMYECKOro  JBIKEHUs,  jAeopmanus  (ympyras,
IJJaCTUYECKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U
NEPErpy3KH, LEHTP TAKECTH, aOCONIOTHO TBEPAOE TEJO, LEHTP TSHKECTU TBEPAOTO
T€la, PABHOBECHE, MEXAaHUYECKME KoJieOaHUsS U BOJHBI, 3BYK, HMH(PPa3ByK U

YJIbTPA3BYK, JJICKTPOMAIHUTHBIC BOJIHBI, HIKAJad 3JICKTPOMAIHUTHBIX BOJIH, CBCT,
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OM30PYKOCTh M JTATBHO30PKOCTh, CHEKTPHl MCIYCKAaHUS W TIOTJIOIICHHS, ajbda,
0eTa- 1 raMMa-U3Ty4CHHS, U30TOIIBI, S/ICPHASI SHEPTETHKA;

pa3nuyath SBJICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE IBUKCHHE,
PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE JBIJKEHHE, CBOOOJHOE TMAJCHHE  Tell,
PaBHOMEPHOE JBIKEHHE IO OKPYKHOCTH, B3aUMOJCUCTBUE TeJl, PEAKTUBHOE
JBKEHUE, KoJjebaTenbHOe ABMKEHUE (3aTyXarolle U BBIHYXKJEHHbIE KOieOaHus),
pE30HAHC,  BOJHOBOE  JBIDKCHHE,  OTPaXXEHHE  3ByKa,  MPSIMOJMHEHHOE
pacmpocTpaHeHHe, OTpPaKEHHWE U TMPEIOMJICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaXEHHE CBETA, Pa3joKeHHe OeJI0ro CBeTa B CIEKTP U CIOKEHUE CHEKTPaTbHBIX
I[BETOB, JIMCIIEPCUSI CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHUE
JUHENYATOro CIEeKTpa M3JIYy4YeHHUs) MO OMHCAHUIO MX XapaKTepHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUE;

pacmo3HaBaTh NPOSBICHUE U3yUYEHHBIX (PU3NUECKHX SIBICHUN B OKPY)KAIOIIEM MHPE
(B ToM umcie (Qu3MUECKUE SBICHHUS B NPUPOJC: MPHIMBBI M OTJIMBBI, JBHKCHHE
wiaHeT CoOJHEYHOM CHUCTEMbI, PEAKTHUBHOE JIBUJKEHUE IKHUBBIX OpPraHU3MOB,
BOCIIPUSITHE 3BYKOB JKMBOTHBIMH, 3€MJIETPACEHHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH,
9X0, I[BETa TEJ, ONTHUYECKHE SBJICHHUS B MPUPOJE, OUOIOTUYECKOE IEHCTBHUE
BUJUMOTO, YIbTPA(UOIETOBOTO M PEHTTCHOBCKOTO W3JIyYCHUN, €CTECTBEHHBIN
PaANOAKTUBHBIN (HOH, KOCMUYECKUE JIYUH, PAIMOAKTUBHOE U3ITYYCHHE MPUPOIHBIX
MUHEPAJIOB, JCUCTBUE PATUOAKTUBHBIX H3IIYYCHHM Ha OpraHU3M 4YeliOBeKa), MpH
ATOM TEPEBOJIUTH MPAKTHUECKYIO 33Jady B Y4YeOHYIO, BBIICNATH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKK) (PU3UUECKUX SIBICHHA;

ONKCHIBAaTh M3yUYEHHBIE CBOWCTBA Tel M (PU3WYECKUE SBJICHHS, HCIONb3YS
¢usnyeckue BENMUYMHBI (CpelHsss M  MIHOBEHHas CKOPOCTb Tela IpU
HEpaBHOMEPHOM JBW)XEHUHU, YCKOPEHHUE, MEepEeMElIeHHE, MYyTh, YIIOBas CKOPOCTb,
CHJIa TPEHHMSI, CUJia YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHUE CBOOOTHOTO MaIeHHS, BEC
TENa, WMIYJIbC TeENa, WMITYyJbC CHJIBI, MEXaHWdeckas padoTa MU MOIIHOCTH,
NOTEHIMAlbHAs JHEpPrus Tejda, TMOAHATOIO HAJ  IMOBEPXHOCTHIO  3€MJIH,
MOTECHIIMAJIbHAS DHEPTrUs CXKATOW TPYXKUHBI, KUHETHUYECKAash DSHEPTus, IOTHas
MEXaHWYECKasi 3HEPTus, MNepUuoJl U 4acToTa KoJeOaHWUW, JIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelh MPEIOMIICHHS CPEAbl), MPHU
OMHCAaHWUU TPABWIBHO TPAKTOBaTh (DU3MYECKUN CMBICT HUCIOJIB3YEMBIX BEIUYUH,
o003HaueHWs W €IUHUIBI (U3UYECKUX BEJIMYMUH, HAXOIUTh  (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYI0 BEITUYMHY C APYTMMHU BEIMYUHAMH, CTPOUTH
rpadyKu U3y4eHHBIX 3aBUCUMOCTEN (PH3NIECKIX BEIHUNH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (hU3MUECKUE SIBICHHUS W TPOIIECCHI, HCIOIB3YS
3aKOH COXpaHEHHWS DJHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYINEPHO3ULMU CHJI, IPUHIUI OTHOCUTENbHOCTU [ anunes, 3akonsl HproTOHA, 3aK0H
COXPAaHEHHUS HMITYJIbCA, 3aKOHbl OTPAXEHUs M TMPEJIOMJICHHUS CBETa, 3aKOHBI
COXPaHEHUsS 3apsAJ0BOTO M MAacCCOBOTO YHCEN MPH SACPHBIX PEaKIUAX, MPU ITOM
JaBaTh CJOBECHYIO (POPMYITUPOBKY 3aKOHa M 3alUCBHIBATh €r0 MaTeMaTHYeCKOe

BBIPAKECHUE;
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OOBSCHATH (PM3MUYECKUE TMPOIECChl U CBOWMCTBA TEN, B TOM YHUCJIEC U B KOHTEKCTE
CUTyallMii  TPAaKTUKOOPHECHTHPOBAHHOTO  XapaKTepa:  BBISABISATH  IPHUYUHHO-
CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTUYECKUX IIAaroB ¢ OMOpPOi Ha
2—3 W3YyYEHHBIX CBOMCTBa (PU3MUECKHUX SBICHUN, (UINYECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEM;

pemiath pacy€THble 3anaud (omMparolmuecs Ha cucteMy U3 2-3  ypaBHEHHUN),
MCIIOJNIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIONINE (PU3NUYECKUE BEIIMYMHBI: HA OCHOBE
aHaJlM3a yCIIOBHUS 3aJjaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIISTH HEJOCTAIOIIUE
Wi W30BITOYHBIC JaHHBIE, BHIOMpATh 3aKOHBI M (QOPMYJIbI, HEOOXOAMMBIE ISt
pelieHusi, MPOBOAUTH PACUEThl M OLEHUBATH PEAIMCTUYHOCTH IOJTYYEHHOTO
3HauYeHUS (PU3NYECKOIN BEITUUMHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh TPU TMOMOIIN (PHUIUIECKUX
METOJIOB, HWCIIOJIb3YySl  ONWCAaHUE  HCCIENOBAaHUS, BBIACIATH  MPOBEpsieMOe
MPEANOI0KEHNE, OLEHUBATh MPABUIBLHOCTH TMOPSIKAa MPOBEICHUS HCCICIOBAHMS,
JIeNaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yJIbTAaThl HAOIIOIEHUN U OTIBITOB;
POBOJUTH OMNBITHl IO HAOIIOACHUIO (U3MUECKUX SBICHUN WM (DU3UYECKUX
CBOMCTB Ten (M3y4deHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUsS SHEPTHH,
3aBHCHMOCTh TepHoAa KoyieOaHWil TpPYyXKHHHOTO MasTHHKA OT MAacChl Tpy3a H
KECTKOCTU TIPYXKUHBI W HE3aBUCUMOCTh OT AaMIUIMTYAbl MaJlbIX KOJIeOaHUH,
NPsIMOJIMHEWHOE PacIpoOCTpaHEHUE CBETa, pPa3ioKeHUuEe OeJoro CBeTa B CHEKTD,
M3Yy4YEeHHE CBOWCTB HM300paXeHHs B IUIOCKOM 3€pKaje U CBOMCTB H300paKeHUS
npeaMeTa B coOOUparolieil TnH3e, HaOMI0ICHUE CIUIONTHBIX U JIMHEWMYAThIX CIIEKTPOB
M3JIyYEHHUS): CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHUSs, OTUCHIBATH XOJI OTIBITA U €r0 PE3yJIbTaThl, JOPMYIUPOBATH BHIBOJIBL;
IPOBOJUTH IIPU HEOOXOJUMOCTH CEPUIO MPSIMBIX MU3MEPEHUM, ONpenessisl cpeaHee
3HAUYEHUE H3MEPSIEMON BeIMYMHBI (POKYCHOE pacCTOSHHE COOMpAIOIIEH JIMH3bI),
000CHOBBIBaTh BBIOOP Cc110c00a U3MEpEeHUs (M3MEPUTEIHHOTO TPUOOpa);

IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH C MCIOJIb30BAaHUEM
NPSIMBIX HW3MEPEHUM (3aBUCUMOCTh TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
IBMOKEHMM O0€3 HayaJbHOM CKOpPOCTH, MEpUojJia KoJeOaHUH MaTeMaTHueCKOIro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPaXCHHsI CBETa OT yIJia MaJIeHUs U
yriaa  TOpeloMIIeHHuss OT  yria TMajeHus): IUIaHUPOBaTh  HCCIEJOBaHUE,
CaMOCTOSATENILHO COOUpaTh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTAThl IMOITYYCHHOU
3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BHJIC TaOIHI] U TPAPHUKOB, ACJIaTh BHIBOJIBI IO
pe3yabTaTaM HCCIe0BaHus;

MPOBOJUTh KOCBEHHBIE HM3MEpEHUs (PU3UUYECKUX BEIUYUH (CpEaHSIs CKOPOCTh H
YCKOpEHUE Tela MpU PABHOYCKOPEHHOM JBIDKEHWH, YCKOpEHHE CBOOOIHOTO
najieHus1, )KECTKOCTh MPY>KUHBI, KOYPPUITUEHT TPEHUS CKOJBXKEHUS, MEXaHHUECKas
paboTa W MONIHOCTb, YacTOTa M TMEPUOJa KOJIeOAaHUN MaTEeMaTUYECKOrO |
NpYy>KHHHOTO MAasTHHUKOB, ONTHYECKas cuia coOMparomiel JIMH3bI, pPaauOaKTHBHBIN
¢GoH): MIaHWpPOBaTH H3MEPEHHS, COOMpaATh IKCIEPUMEHTAIBHYIO YCTaHOBKY W

BBITIOJIHATE UBMCPCHUS, CICHYS HpCI[JIO)KCHHOﬁ HHCTPYKIMHU, BBIYUCIIATL 3HAYCHHUC
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BEJIMYMHBl M aAHAJIU3UPOBATh IMOJYYEHHBIE pe3yJdbTaThl C Y4YETOM 3aJaHHOM
IIOI'PEIIHOCTY U3MEPEHUM;

coOMroaTh mMpaBuja TEXHUKH O€30MacHOCTH mNpu padboTe ¢ JabopaTopHBIM
000py1I0BaHUEM;

paznuyaTh OCHOBHBIE MPU3HAKM M3YyYEHHBIX (DU3UUYECKUX MOJENICH: MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPJIOE TEJIO, TOYEHUHBIH MCTOYHUK CBETA, Jy4, TOHKAas JHMH3A,
IJIaHETapHAasi MOJENb aTOMa, HyKJIOHHAs MOJIEJIb aTOMHOTO SIAPa;

XapaKTepHU30BaTh NPHUHIMUIBI JEHCTBUS HM3YYECHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMNOpPOM HAa HMX ONHCAHUS (B TOM YHUCIE: CIHIOMETP, IATUUKU
NOJIOKEHHUSI, PACCTOSHUS M YCKOPEHHMs, paKeTa, »3XO0JOT, OYKH, IEPUCKOIL,
doToamnmapar, ONTUYECKHE CBETOBOJABI, CIEKTPOCKOM, JTO3UMETp, Kamepa
Bunbcona), ucrosnib3yst 3HaHHUSI O CBOMCTBaX (PU3MUECKUX SIBIICHUM U HEOOXOJMMBbIE
(pu3nuecKre 3aKOHOMEPHOCTH;

UCIIOb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKM H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOIMYECKUX IPOLIECCOB IpHU
pelIeHnr Y4eOHO-TIPAaKTUYECKUX 3a/lad, ONTUYECKUE CXEMbl Ui MOCTPOCHHUS
M300paKEHU B TJIOCKOM 3€pKaJie U cOOMparollen JTMH3E;

MPUBOANUTH TPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpUMEPaX) MTPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3UYECKUX 3HAHWM B TOBCEIHEBHON XU3HMU MJIsI OOCCICUECHHUS
0e30macHOCTH TpU OOpallleHud ¢ NpudopaMH MW TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUsl 370pOBbS M COONIOACHHS HOPM 3KOJOTMYECKOIO TIOBEICHHS B
OKPYXaKUIEH Cpee;

OCYUIECTBJISATh MOUCK HH(popMauuu (U3UYECKOTro coaepxkanus B HHTepHere,
CaMOCTOSITENILHO (HOPMYJIHUPYsT MOMCKOBBIM 3alpoC, HAXOAUTh IMYTH OIpeneICHUS
JOCTOBEPHOCTH IMOJIyYUeHHOM HH(OpPMalMM Ha OCHOBE HMEIOLUXCS 3HAHUNA U
JOTOJTHUTENbHBIX UICTOYHUKOB;

MCIIOJIB30BaTh IPU  BBIIOJHEHHH YYEOHBIX 3aJaHUd  HAYyYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3NUYECKOTO COAEpI aHMs, CIPAaBOUHBIE MaTepHalibl, PECypCchl CETH
WuTepHer, Bnaaerb NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIMK U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE TIHCbMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMaIM U3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO COJEPKAHMS, ITyOJIMYHO
MPEACTABIIATh PE3YIbTaThl MPOECKTHOW MIIM MCCIIEA0BATENBCKON NEATEIbHOCTH, IIPU
3TOM TPAMOTHO HCHOJIb30BaTh HW3YUYCHHBIM TMOHSATUWHBIA anmapar HU3y4aeMoro
paznena (U3MKM M CONPOBOXKAATH BBICTYIUIEHHWE TMpE3EHTAlMe ¢ y4éToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububie | IIpakTuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAIOIIEr0 MUpa
bu6mmoreka [IOK
11 dusiika - HayKa o MpHpone 2 https://m.edso0.ru/7f416194
bubmuorexa [JOK
12 PHIHHCCKHE BETHHHEL 2 . https://m.eds00.ru/7f416194
. bubnuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 httos://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Paspen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoreka [JOK
2.1 1
Crpockue sewecTsa https://m.eds00.ru/7f416194
99 JIBMKeHHE 1 B3aMMOJICHCTBHE YaCTHII 5 1 bu6mmorexa [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
IperaTHbIE COCTOSTHUS BEILIECTBA https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Tej
bubmuorexa [JOK
| M
3 CXAHMHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.2 141 4 1
HEPHIGL, Maced, foTHoCTs https://m.edsoo.ru/7f416194
3.3 Cuia. Bunsl cun 14 1 2 bubnmoreka [JOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo0.ru/7f416194

Hroro mo pazueny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBnenus TBEPAbIMU 3 bubnmoreka [JOK
' TEJIaMH, JKUJIKOCTIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBierue KuKocTh > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 Avocheproe rapnerme 0 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. JHeprust
bu6mmoreka [JOK
51 Pabora u momsoCTs 3 . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpocthie MexamH3MBI > . https://m.edso0.ru/7f416194
bu6mmoreka [JOK
53 Mexasieckas SHEpria 4 . https://m.edso00.ru/7f416194
Uroro no pazneny 12
PesepBHOE BpeMms 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIe
Ne ni/mm P Kourposbnuble | IIpakTuyeckue (ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3neu 1. TenioBble siBJIeHUSA
bubmuoreka [JOK
1.1 7 7
CTpoetiue i ceoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
51 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella y 1 bubnnoreka [JOK
' Y UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 IT 2 2 7
OCTOSHHBIH SCKTPHACCIHI TOK 0 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 SEKTPOMATHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Utoro mo paszneny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/mm P Kourposbnuble | IIpakTuyeckue (ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3nen 1. Mexannyeckue siBJIeHHs
11 MexaHH4YeCcKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubnuorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3AKOHEI COXpaHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexannveckue KoJjed0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nes 3. DjiekTpoMarHuTHoE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHbI
DIIEKTPOMAarHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znen 4. CBeToBbI€ sIBJIEHUS
bu6mmoreka [JOK
4.1 3ako acIpocTpaHe cBeTa 6 2
KOHBI PACTIPOCTPATICHHA CBET https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 5. KBanToBbI€ SIBJICHHS
bubmuoreka [JOK
51 Hcnyckanue 1 MorJIonieHrue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 6 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FAAcpHble peaxiin ! L https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001aI0IIUIT MOAYIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi  o0pasoBaTesIbHbIE
padoThI padoThI
pecypcsl
1 ®u3nka — Hayka o npupoze. BneHus 1
npupoibl. PuznyecKue sIBICHUS
9 MexaHuueckue, TEII0BbIE, JEKTPUUECKUE, 1
MarHuTHBIC, CBETOBBIC, 3BYKOBBIC SIBICHUS
3 ®u3nuecKue BeIMYUHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenne
4 TEeMIEPaTyphl MPU MOMOIIH KUIKOCTHOTO 1 1
TEPMOMETPA U JaTUMKA TeMIIepaTyphl"
Kak ¢usuka u apyrue ecTecTBEHHbIE HAYKU
5 U3y4aroT npupoay. EcrecTBeHHOHAay4YHBIN 1 bubnnoreka [JOK
MmeToA no3Hanus. Onucanue GU3NIECKUx https://m.edsoo.ru/ff09f72a
ABJICHUH C IIOMOILBIO MOZENEN
Ypok-uccnenosanue "[IpoBepka runoTessr:
6 JAIBbHOCTH MOJETA HIapuKa, MYLEHHOTO 1 1
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE
BbICOTA ITycKa"
Ctpoenue BemiecTBa. ONbITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa [OK
https://m.edsoo.ru/ff09fe0a
BeleCTBa
8 JBIKeHTe Hac — 1 bu6mmorexa [IOK
BIDKEHHUE YACTHI] BEIIECTB
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoanue «OMbITHI 110 1 1
HAOJI0JIEHUIO TETJIOBOTO PaCIIUPEHHUS
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ra3oB»

10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmMocCBsI3b MEXAy CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHbIX COCTOSHUSX U UX bubnnorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCc00CHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
12 Mexanuyeckoe nBuxeHue. PaBHomepHoe n bubmmoreka [JOK
HEpPAaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bu6nmoreka [IOK
13 Cropocts. EAMHHLEL cKopocth https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBHKEHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
HNuepuud. 3akon nHepunu. B3aumonencTeue
15 Tem EaK npUYrHA I/I3MpeHeHI/I$I CKOPOCTH bubmmorexa [JOK
https://m.edsoo.ru/ff0a0c10
JIBIKCHUSI TEJl
16 [ImoTHOCTH BemecTBa. PacyeT macchl u bubmuorexa [JOK
0o0beMa Tena Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue
MJIOTHOCTH TBEPOTO TEJay
18 Pemrenne 3aga4 mo reme "IIOTHOCTE bu6mmoreka [JOK
BemecTna” https://m.edsoo.ru/ff0al23c
19 Cuta Kak XapaKTEepUCTHKA B3aUMOICHUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHast pabora «3yuenue
20 3aBHCHMOCTH pacTshKeHHS (aedopmarivm)
MPYKUHBI OT MPUIIOKEHHOHN CHITBD)
21 SBnenue Tarorenus. Cuma TSKECTH
CBs13b MEX1y CUJION TSKECTH U MAcCOM Tea.
22 Bec tena. Pemenue 3anau no teme "Cuna bubmmorexa [OK

TsoKeCcTH"

https://m.edsoo.ru/ff0al778
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Cuna TspKecTH Ha IpYTruX IUTaHeTax. bubmumorexa [IOK

23
Pu3nyecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 N3mepenne cuit. JluHamomeT

P a P https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK

25 Bec Tena. HeBecomocth

https://m.edsoo.ru/ff0al778

26 CroxxeHue IByX CHUJI, HalPaBJIEHHBIX 110 bubnuorexa [JOK
oAHOM mpsiMoi. PaBHOEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

97 Pemenue 3anay nmo Teme
"PaBHonelicTByromas cui"

08 TpeHune CKONbXKEHUs U TPEHUE TTOKOS. bubnuorexa [JOK
Tpenue B IpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue

29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubnmnoreka [JOK
CWJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHne
PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3amau mo remam: «Bec Tenay,

31 «I"paduuec )Ioe 300paskenue cuiny, «CHITbI» bubmmorexa [JOK

UYECKOe U KEH , ,
P . P https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHIT»
KonTponbhas paboTa 1no remam:
32 «MexaHndeckoe JBIKEHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
nu300paxenue cuimy, «CHITbD)
Jasnenue. CriocoObl yMEHbBIIICHUS U bubnuorexa [JOK
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YBEITUYEHUS TaBICHUSA https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb JIABJICHMS Ta3a bubnmoreka [JOK

34 .
0T 00BbEMa, TEMIIEpaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHust TBEPABIMU TEIIAMH, bubnmoreka [JOK

34



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais

https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JIEUCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau o reme «JlapieHue B bu6mmoreka [IOK
JKAJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobuaiontmecs cocyze! https://m.edsoo.ru/ff0a2970
39 I . bubmuoreka [JOK
VAIDABIITICCIH HPece https://m.edsoo.ru/ff0a3136
40 ManomMertpsl. I1opiIHEBON KUIKOCTHBII
Hacoc
AtMmocdepa 3emnu. [Ipuannsl
41 CYIIIECTBOBAHUS BO3AYIIHON 00OIOUKH bubnnoreka [JOK
3emiH. 3aBUCUMOCTh aTMOC(epHOro https://m.edsoo.ru/ff0a2b5a
JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS
bu6mmoreka [JOK
42 Bec Bosayxa. Atmocgeproe rasiiere https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro nasieHust. Onpit bubnnorexa [HJOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnuorexa [JOK
BBICOTBI HaJ[ YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
Bapomertp-anepouns. ATMochepHoe naBieHue bubnnorexka [JOK
45
Ha pa3JIM4YHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme "AtmochepHoe
nasieHue"
47 JelicTBHE )KUJKOCTHU U ra3a HA NOTPY>KEHHOE bubnmoreka [JOK
B HUX TeJO. ApXHUMeIoBa cuja https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «Onpenenenue
paTop pu P A g bubmmorexa [JOK
48 BBITAIKUBAOIICH CHIIBI, IEUCTBYIOIICH HA

TEJI0, IIOTPYKEHHOC B )KUJKOCTH)»

https://m.edsoo.ru/ff0a33fc
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JlaboparopHas paboTa 1o Teme
«MccnenoBanue 3aBUCMOCTH Beca Telia B

bubmuoreka [JOK

49 BOJI€ OT 00bEMa MOTPYKEHHOW B HKHUAKOCTh 1 https://m.edsoo.ru/ff0a3514
YacTH Tea»
bu6mmoreka [IOK
>0 Hnapartie Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopnas pabota "KoHctpynpoBanue
o1 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenne 3amau no remaMm: «IIlmaBanme
52 cynoB. Bo3nyxomnaBanuey, «/laBnenue bubmorexa LHOK
. https://m.edsoo.ru/ff0a3654
TBEP/ABIX TEJN, KUAKOCTEH U ra30B»
bubmuorexa [JOK
>3 Mexanurieckas pagora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
>4 MotmmocTs. EAMHHte! MOmHoCTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenopanue "Pacuér MOIIHOCTH, 1
pa3BUBaeMOM P NOIBEME O JIecTHULIE"
56 IIpocteie Mexanu3msl. Peiuar. PaBHOBecue
CHUJI Ha pblyare
KonTponbHas pabota mo Teme «JlaBnenue
S7 TBEPABIX TE€J, KUAKOCTEN U Ta30B» /
Bcepoccuiickast mpoBepouHasi pabota
Peseprubrii ypok. Pabora ¢ Tekctamu mo
58 TeMe «JlaBneHue TBEPIBIX T, )KUIKOCTEU U bubnmoreka [JOK
ra3zoBy» / Bcepoccuiickas mpoBepoyHast https://m.edsoo.ru/ff0a4ffe
pabota
Prruaru B TexHuKe, OBITY U IPUPO/IE.
59 JlaGopartopHas pabota «/ccnenoBanue 0.5 bubmmorexa [OK
. https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pbIyara
60 Pemenue 3amay mo Teme «Y cloBust bubnmoreka [JOK
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PAaBHOBCCHUS pbIyara»

https://m.edsoo.ru/ff0a48a6

Koaddunment noneznoro neicTeust

61 Mexanu3ma. Jlaboparopnas pabota 1 0.5
«3mepenue KII/] HakTOHHOM MIIOCKOCTH
62 Pemenue 3agau mo teme "Pabora, 1 bubmuorexa [JOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
63 Mexanunyeckas sHeprus. Kuneruueckas u 1 bubmmoreka [JOK
MOTEHIINaTbHAasE SHEPT Ul https://m.edsoo.ru/ff0a4252
. bubmuorexa [JOK
64 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPrun 1
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMEHTAIbHOE OIpeIeTIeHHE
65 M3MEHEHUSI KHHETUYECKON U MTOTEHIHAIBHOMN 1 1
SHEPruU MPU CKaThIBAaHUH TeJa 10
HAaKJIOHHOM miockocTh"
66 KonTtponpHnas padora o teme «Pabora u 1
MOIIHOCTb. DHEPTUSD)
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubnnorexa [HJOK
TeMe "MexaHn4eckoe JIBIKeHHe" https://m.edsoo.ru/ff0a4ee6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabora. MomHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kontposbubie  IIpakTnueckue op
n/n Bcero u3ydyeHusi  o0pasoBaTesIbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OINBITHBIC 1 bubmorexa HOK
P https://m.eds00.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopnenu TBEpIOTO, KUAKOTO U 1 bubnnorexka [JOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIecTBa Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-
KHMHETUYECKOU TEeOpUH
bu6mmnoreka [JOK
5 Kpucrannmaeckue u amopdabie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnuorexa [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHUe U CxKaTUE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIEpaTypbl CO 1
CKOPOCTBIO TEIIOBOT'O JIBUYKEHUS YaCTHUI]
9 Buytpennsist sneprust. CriocoObl U3MEHEHUS 1 bubnuoreka [IOK
BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Buap! Tenonepenaun 1
a e https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepenmus "[IpaktTudeckoe 1 1 bubmuotexa [JOK

HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB BCIICCTB

https://m.edsoo.ru/ff0a65c0
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U MaTepUaloB B LIEJSX dHEprocoepexenus"”

12 KonuuecTBo TemnoTsl. Y aenbHas bu6mmoreka [IOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
13 VYpaBHEeHME TEMI0BOTO OanaHca. bubnnorexa [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabota "HccnenoBanue
14 }IBJ'IeIfI/I}I TI;HJ'IO(I))6MCH8. MIPU CMEUINBaHUHU bubmmorexa LIOK
. 5 p " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Tropsiuei BOAbI
Pacuer xonuyecTBa TEIIOTH, HEOOXOJMMOTO
15 JUTSL HATPEBaHUSA TeJa U BBIIEISEMOr0 UM
IIPU OXJIAXKICHUU
16 JlaboparopHas pabota "Onpenenenue bubnnorexa [JOK
yAEJIbHOU TEMJI0EMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y ieibHasl TeII0Ta bubnuorexa [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpICBAHNE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAsI TeIUIOTa bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHast pabora "Onpeznenenne bubnnoreka [JOK
yAEIbHOW TEIJIOTHI TUTaBJICHHS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHIECHCALIUS. bubnnorexa [HJOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnnoreka [JOK
3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO AaBICHHS
Brnaxxnocts Bo3ayxa. JlabopaTopnas padora
22 "Onpenesnenne OTHOCUTEILHOMN BIaXKHOCTH bubmorexa [TOK
P | https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemienue 3a1a4 Ha onpeeneHre BIa)KHOCTH
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BO3/yXa

[TpuHIMIBEI paOOTHI TETJIOBBIX IBUTATEICH.

24 [TapoBas TypOuHa. /[Burarens BHyTpEHHETO
CrOpaHus

o5 KIIJI TermmoBoro aBurarens. TeraoBbie bubnmoreka [JOK
JIBUTATEJIM U 3aIUATA OKPYXKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEeHHsI U IPEBPAICHHS SHEPTUU
B TEIUIOBBIX ITpoIeccax
IToaroroska K KOHTPOJIBHONH paboTe O TEME

27 "TemnoBsie HBJ‘ICHI/ISII:) I/I3MeHel::me bubmmorexa LOK

s . https://m.edsoo.ru/ff0ag83f2
arperaTtHbIX COCTOSTHUH BeIllecTBa
KoHntpoinbHas padota mo teme "TermoBbie
N bubmuorexa [JOK
28 ABJIeHUS. MI3MEeHEeHHe arperaTHblX COCTOSTHUN
" https://m.edsoo.ru/ff0a86ae
BELIECTBA

29 OnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKHUX 3apsI0B

30 Ypok-uccnenoBanue "IaeKTpU3aIMS TN
MHAYKIHUEW U IPU COMPUKOCHOBEHUH"

31 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH bubnnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onekrpuueckoe nojie. HampspkeHHOCTD

32 AIIEKTPUUYECKOTO 1o, [IpuHimin bubmmorexa LOK

p P . https://m.edsoo.ru/ff0a8a0a
CYINIEPIO3UINH IJIEKTPUUECKUX TTOJIEH
33 Hocurenu snekTpudeckux 3apsiaoB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOgHMKY U THUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAIa https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnorexa [JOK
AIIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc

36 DNIEKTPUUYECKHI TOK, YCIOBHS €r0 bubnmoreka [JOK
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cyuiectBoBanus. Mictounnku
ANEKTPUYECKOT0 TOKA

https://m.edsoo.ru/ff0a95a4

37 JleficTBUSI STIEKTPUUECKOTO TOKA bubmmorexa [JOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUUYECKOTO TIOJISI Ha TIPOBOJHUKH U 1
JUAJIEKTPUKH"
39 DJIEKTPUUYECKHUI TOK B METaJJIaX, KUJIKOCTAX bubnunoreka [HOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DeKTpuyecKas ernb U €€ COCTaBHbIC YaCTH
41 Cwuiia Toka. JlabopatopHas pabora 05 bubnmnoreka [JOK
"N3MepeHue u peryiupoBaHue CUibl ToKa" https://m.edsoo.ru/ff0a8bd6
DNeKTprYecKoe HanpshKeHue. BonbTmerp.
42 JlaboparopHas pabota "M3mepenue u 0.5 bubmorexa LHOK
| https://m.edsoo.ru/ff0a9e14
pErylupoBaHHUE HAMPSHKEHUS
43 ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnuorexa [JOK
COIIPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
m 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuotexa [JOK
MIPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuaa”
45 3aBUCHMOCTh CHJIBI TOKA OT HaIPSHKCHHUS. bubnunoreka [JOK
3akoH OMa aJid y4acTka 1enu https://m.edsoo.ru/ff0aad44a
JlaGopatopHas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes3 1 bubnmoreka [JOK
PE3UCTOP, OT COMPOTUBJIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
48 JlaGopaTtopHas pabota "IIpoBepka npaBuia 1 bubmuorexa [JOK
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CJI0’KEHHUSI HANIPSKEHUN IIpU
IIOCJIEIOBATEIIbHOM COECIUHEHUH JIBYX
pe3uctopon”

https://m.edsoo.ru/ff0aaa58

JlabopaTtopHnas pabota "IIpoBepka npaBuia

49 JUTSL CUJTBI TOKA TIPH MapajuIeIbHOM bubmorexa [JOK
P IEP " https://m.edsoo.ru/ffOaadle
COCTMHCHUH PE3UCTOPOB
50 Pemenue 3amau Ha npuMeHeHue 3akoHa Oma bubnunoreka [HOK
JUISL Pa3JIMYHOTO COCAMHEHHUSI TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTB AIEKTPHUYECKOTO TOKA. bu6mmoreka [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHas pabota "Onpenenenue bubnunoreka [JOK
paboThl ¥ MOILIIHOCTH 3JIEKTPUUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUecKHe e 1 MoTpeOuTenu
53 JIEKTPUYECKOi dHEpruu B ObITY. KopoTkoe bubmorexa HOK
P P Y- 2P https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIE
55 VYpoxk-uccnenosanue "M3ydenue nonaen bubnnoreka [JOK
MTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHoe Tosie. MaraHuTHOE 1oy1e 3eMITH | bubmuorexa [JOK
€ro 3Ha4YeHue I )KU3HU Ha 3emire https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TEME
57 "DnekTpuuecKue 3apsabl. 3apsHKeHHbBIC Tena bubnuorexa [JOK
U uX B3aumoaeucTBus. ITocToSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKU TOK"
KonTpomnpHas pabota mo Teme
"DnexTpuueckue 3apsaabl. 3apsHLKEHHBIE Tela
. . bubnmoreka [JOK
58 U uX B3aumojeicTBus. [locTosHHBII
. . https://m.edsoo.ru/ff0abea8
anekTpudeckuii Tok" / Becepoccuiickas
poBepoyHas paborta
59 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo bubmuorexa [JOK
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teme "I1oCTOSHHBIN dNeKTpUYecKuii TOK" /
Bcepoccuiickas mpoBepouHas pabota

https://m.edsoo.ru/ff0acdc6

OmneiT OpcTena. MaruuTtHoe nose
60 3JIEKTPUUECKOro Toka MarHuTHoe mnose
KaTyLIKU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

[TpuMeHeHHE SIIEKTPOMArHUTOB B TEXHHKE.
61 JlaGopaTtopHas pabota "M3yueHnue aeicTBUs
MarHUTHOTO TIOJISI HA IIPOBOJIHUK C TOKOM"

0.5

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

DJeKTpOIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonp30BaHue IIEKTPOABUTATEICH B

62 TEXHUUYECKHUX YCTPONCTBAX U HA TPAHCIIOPTE.
JlaboparopHas padota "KoHCcTpyrpoBaHue u
n3y4deHue paboThl dIEKTpoABUTATENA"

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

63 OmnpiTel @apanes. 3aKOH NEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna

Dnektporereparop. CrocoObl MoTyYeHus
64 IEKTPUUYECKOIN dHEPTrUuu. DIEKTPOCTAHLIUN
Ha BO30OHOBJIIEMBIX MCTOUYHHKAX YHEPTUU

[TonroroBka Kk KOHTPOJBHON paboOTE MO TeEMe

65
"DJIeKTpUUECKNE U MAarHUTHBIE SIBICHUS"

Konrtponbnas padora no reme

66
"DJIeKTpUUECKNE U MAarHUTHBIE SIBIICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acbh14

67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o

teme "TemnoBbie gBiaeHud"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acc5e

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o

Teme "MaraurtHele siBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Kontposbubie  IIpakTnueckue p
n/n Bcero u3ydyeHusi  o0pa3oBaTesbHbIE
padoThI padoThbI
pecypcsl
1 Mexanunueckoe ABukeHue. MarepuanbpHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [IOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOJIMHEHHOE JBUKEHUE 1 bubmmorexa [IOK
PHOC TP A https://m.edsoo.ru/ff0ad19a
4 HepaBHOoMepHOE NpsSMOIMHEHHOE IBH)KCHHE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsiMonrHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka HOK
IBYOKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEHHOTO
6 paBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOpPOCTH
JlabopaTopHas pabota "OnpeneneHue
7 CKO peHI/ISII) Tenf npu aBHopCKO €HHOM 1 1 bubmorexa HOK
YCrop PP . yerop " https://m.edsoo.ru/ff0adb18
JBIDKCHUH 10 HAKJIOHHOM IIOCKOCTH
8 CBoOoanoe nmagenune tei. OnsiTel [ anunes 1
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
9 Ilepuon E‘IaCTOTa 00 ameHmpJ}gI{HeﬁHaz 5 1 bubnmorexa LOK
P p ' https://m.edsoo.ru/ff0ae176
yTII0Basi CKOPOCTH
10 LleHTpOCTpEeMUTETHHOE YCKOPCHHE 1
bubnunorexa LIOK
11 [Tepsriit 3akoH HetoTOHA. BekTOp CHIthI 1
P P https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 1 bubnuorexa [JOK
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PaBHozelicTByIOILIAsA cHila

https://m.edsoo.ru/ff0ae72a

. bubnmoreka [JOK
13 Tpertnii 3akoH HeroToHa. Cynepno3unus cui https://m.e dSO(IJ_.[ru /£1086982
14 Pemenue 3aga4 Ha MpUMEHEHUE 3aKOHOB bubnmnoreka HOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnmnoreka HOK
15 Cuna ynpyrocti. 3o I'yka https://m.edsol_.[ru/fanecaZ
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopuas pabota «OnpenencHue bubnmoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cina Tpetis https://m.edsoé.I ru/ff0af738
bu6moteka [JOK
19 Pemenue 3anay no teme «Cuia TpeHUs» https://m.e dsogj_.lru /#0afa26
20 Jlaboparopnas pabota "Onpenenenue bubmmoreka [JOK
KO3 PUIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3aiau no teme "3akonsl HeroToHAa. bubnuoreka [IOK
Cuna ynpyroctu. Cuna tpeHus” https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "J{BikeHne Tell BOKPYT
23 rpaBuTalinoHHOro 1eHTpa (ConHeuHas
cuctema). ["amaktuxu"
24 Pemenne 3amay mo reme "Cuita TSHKECTH U bu6nunorexa LIOK
3aKOH BCEMUPHOIO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocMHuyecKasi CKOPOCTb. bubmuoreka [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEepHAIBHOW TOUKHU.
26 AGcomoTHO TBEpIOE Teno. PaBHOBecHe bubmorexa [TOK

TBEPAOTO Teja C 3aKPEIIEHHON OChIO

https://m.edsoo.ru/ffOafe36
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BpauieHuss. MomeHt cwibl. LieHTp Tsxectu

PaBHOBecue MaTepUaIbHONW TOYKHU.
AbcomotHOo TBEpAOE Teno. PaBHOBecHe

27
TBEPAOrO TelNa C 3aKPEIUIEHHON 0ChIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
08 Pemenue 3amau mo reme "MOMEHT CHIBL bubnunorexa LIOK
LenTp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe
29 "MexaHU4YecKoe ABUKEHUE bubmorexa HOK
N g | ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue ten
KonTponbHas pabota no teme
30 "MeXxaHUYeCKOE IBUKEHUE bubnnorexa [JOK
N ' https://m.edsoo.ru/ffOb06ec
BzanmoneiictBue ten"
Nmnynee Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUS UMITYJIbca. YTIPYroe u bubmmorexa [IOK
P yibes. THPYE https://m.edsoo.ru/ffOb07fa
HEYINPYroe B3auMOJICHCTBHE
39 Pemrenue 3amau mo reme "3aKkoH coxpaHeHUS bubmuoteka [JOK
uMmIyibsca" https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHnus "PeakTBHOE IBHKEHUE
B IIPUPOJIE€ U TEXHUKE"
bubmnoreka IJOK
34 Mexanuueckasi paboTa U MOIITHOCTh
P B https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubmmoreka [JOK
CUJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 pabOTHI CHITBI TPEHUS TIPH PAaBHOMEPHOM
JIBHKCHHH TeJIa IO TOPU30HTAITBHON
TTOBEPXHOCTH
37 Cas3b sHepruu U padotsl. [loTeHmanpHas

SHEprus
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Kunernueckas sneprus. Teopema o

bubnuorexa LIOK

38
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXAHUKE
40 Jlaboparopuas pabota «/3y4ueHue 3akoHa bubmmoreka [JOK
COXpPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
KonebarenbHoe IBHXKEHUE U €TO Bbubnunoreka LIOK
41
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOanus. BeiHyx1eHHBIE bubnmoreka [JOK
xonebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuii U Ipy>KHUHHBII MasiTHUKA
VYpok-ucciegoBanue «3aBUCUMOCTD IIEPUOIA
44 K(E)HeﬁaHHﬁ OT JKECTKOCTH II WHBI U LI/)IaCCLI bu6morexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpateHne sHEPTUN IpU MEXAHUUECKUX
KOJIe0aHUIX
JIaGoparopnast padora «Onpenenenne
46 qaCTOI”)[LI I/Ipl'Ie Ifoz[a Kone6a§1/1171 n WHHOTO bubnnorexa [IOK
p PyX https://m.edsoo.ru/ffOblaec
MasgTHUKA
JIabGoparopnas padora «IIpoBepka
47 HegaBI;cmra)ocmpne noja IfonegaHHﬁ rpysa bubmorexa LHOK
proa py3a, https://m.edsoo.ru/ffOb197a
MOJIBEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BOIHEL. CBOMCTBA
48 MEXaHWUYEeCKUX BOIH. [IpomoabHble U bubnmorexa LOK
P https://m.edsoo.ru/ff0b21fe
MTOTICPEYHBIE BOJTHBI
49 Ypok-koupepenius "MexaHHUIeCKUE BOJHBI
B TBEpOM Tene. CelicMuyeckre BOIHBI"
50 3ByK. PactipocTpanenue u oTpakeHHUe 3ByKa
51 VYpok-uccnenosanue "HabmrogeHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
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AKyCTHYECKHI pe30HaHC

Ypok-koHpepeHus "YIIbTpa3ByK u

Bbubnunorexa LIOK

53
nHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
54 "3akoHbl cOXpaHeHus. Mexanndeckue bubmorexa LIOK
PAHCHITL https://m.eds00.ru/ff0b25f0
KoJie0aHus U BOJIHBI
KontponbHas padoTa mo teme "3aKoHbI
55 coxpaHeHus. MexaHn4ecKrue KojaeOaHus u
BOJIHBI"
56 DNeKTpOMarHuTHOE MoJIe. bubnnoreka [JOK
DNEeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "kana
58 ANEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue bubnnorexa [JOK
3JIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
Vpok-uccinenosanne "M3yueHne cBOCTB
59 3J'IpCKT OMarHUTHBIX BOJ'IHy: TTOMOTIIBIO bubmmorexa [TOK
P " https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
60 Pemenue 3amayu Ha onpeeneHNe 9acTOThI U
JUTHHBI 3JIEKTPOMArHUTHOMN BOJTHBI
61 DneKTpoMarHuTHasi IPUpo/Ia CBETa. bubnuotexa [JOK
CxopocTts cBeta. BonHoBbIE CBOMCTBA cBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acmpoctpaHeHue cpera. 3arMenus ConHIa U Bubmmorexa [IOK
pactpocIp ' https://m.edsoo.ru/ff0b3658
JlyHb1
3aKkoH oTpakeHUs cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha MPUMEHEHHE 3aKOHA OTPaKEHUS Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenominenue cBera. 3aKOH MPEIOMICHUS bubmmoreka [JOK
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CBETa https://m.edsoo.ru/ff0b3aea
[TonHoE BHYTPEHHEE OTPAKEHHUE CBETA.
65 I/ICHOJIBE}OBZII{II)/IG Honﬂofo BHYTPEHHETO bubmorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpa)KEHUS B ONITHYECKUX CBETOBOAAX
JlaGopaTtopHas pabora "VccienoBanue
66 3aBUCHMOCTH yIJia MPEIOMIICHHS CBETOBOTO
Jyda OT yIJIa MMaJICHUs Ha TpaHuIle "BO3ayX-
crexio""
Ypok-koHpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBS3b"
bubnunoreka LIOK
68 JInnsel. OnTryeckas CHiIa JTUH3bI
https://m.edsoo.ru/ff0b3f2c
bubnuoreka [IOK
69 [TocTtpoeHue n300pakeHUI B IMH3aX
P P https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
70 ¢box Ic)HOFE aCETOSIHI/ISI u orr)ITI/IquKOﬁ CHJIBI bubmmorexa LIOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOuparomen TUH3bI
71 VYpok-koudepenius "OnTuyecKre TNH30BbIC bubmuoreka [JOK
npuoopsI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak onruyeckas cucrema. 3peHHE bubmorexa TJOK
e https://m.edso0.ru/ff0b4684
73 Ypok-koupepenmus "Jledextsr 3penus. Kak
COXpaHUTh 3peHue"”
Pasnoxxenue 6enoro csera B cektp. OMNbITHI
74 Hrrorona. CiioxeHne CieKTpalIbHBIX I[BETOB bubmorexa [JOK
) P t ) https://m.edsoo.ru/ffOc0f4c
Hucnepcus cera
JlabopaTtopHas padoTta "OTMBITHI 11O
75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP H bubnuotexa [JOK

BOCIIPHUATHIO LIBETA NIPEIMETOB IPU UX
HaOJII0ICHNH uepe3 [BETOBbIE (GUIbTPHI"

https://m.edsoo.ru/ff0cOe2a
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VYpok-npaktukyM "BoiHOBBIE CBOMCTBA

76 CBeTa: AMcIepcus, MHTepdepeHuns u
mudpakmus"
77 OmnsiTel Pesepdopaa u niianerapHas Mozesb bubnmoreka [JOK
aToMa https://m.edsoo.ru/ff0Oc12a8
78 [Toctynatel bopa. Moaens aroma bopa
79 Hcnyckanve v MOrIonieHue CBeTa aTOMOM. bubmmoreka [JOK
KBantsl. JIuHeidaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "Habnronenre cCriekTpoB bubmuoreka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BB bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubmuoreka [JOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHbBIE ipeBpatieHus. M30Tombl Eg;i?;gf:;;gg}:f Oclald
84 Pemenwue 3anay nmo Teme: "PaaroakTuBHbBIE bubnnoreka [JOK
npeBpatieHus " https://m.edsoo.ru/ffOclb4a
85 [lepuon momypacnama
86 Ypok-koHpepenus "PagnoakTuBHbIC bubnnoreka [JOK
M3JIYYCHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 S nepHble peakiy. 3aKOHbI COXpPaHEHUS bubmuoteka [JOK
3apsAI0BOTO U MacCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b MacChl bubnmnoreka [JOK
Y DHEpPIuu https://m.edsoo.ru/ff0cld7a
89 Pemrenue 3amau mo teme "SnepHbie peakiun"
90 Peakiuu cunTe3a U neneHus sSaep. bubnunorexa LIOK
Ucroununku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
o1 Ypok-koudepenuus " nepHas sHEpreTUKA.

JlelicTBUS paiiOaKTUBHBIX U3JIYYEHU HA
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JKUBBIE OpraHU3MbI"

[TonroroBka K KOHTPOJIBHOU pPabOTE MO TeMe

"DJIeKTPOMarHuTHOE TOJIE.

Bbubnunoreka LIOK

92
DJIEKTpOMarHuTHbHIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbhas pabota no teme

93 "DNEeKTpPOMarHuTHOE MOJIE.
DneKTpOMarHuTHhIE BOJHBL. KBaHTOBBIE
SIBJICHUS"

94 [ToBTOpenue, o600menue. JlaboparopHsie bubnnorexa [JOK
paboTsl 1o Kypcy "B3zanmopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBropenue, o6o0menue. Pemenne

95 ACYETHBIX Y KAYECTBEHHBIX 33]1a4 10 TEME bubmmorexa [IOK
}? | https://m.eds00.ru/ff0c2572

TenuoBsle poueccsl
[ToBTropenue, o6o0menue. Pemenne
bubmunoreka IIOK

96 pacYeTHBIX U KAYECTBEHHBIX 33]1a4 110 TeMe

" o https://m.edsoo.ru/ff0c2a22
KII/I TenmoBbIX ABUTaTENEH
[ToBTOpenue, 06o61eHue. Pemenue

97 ACUETHBIX U KAUECTBEHHBIX 33]1a4 110 TeMe brbmmorexa LIOK

? " https://m.edso0.ru/ff0c2b30
KIIJ] anekTpoycTaHOBOK

08 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnmoreka [JOK
paboTsl 1o kypcy "CBeToBbIe IBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o006meHne. Pabora ¢

99 TCKCTaIIj\)/II/I 1o TeMe "3aKOHBI COXPAHEHUS B Bubmmorexa [IOK

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

100 IToBTropenue, o6o0mmenue. Pabora ¢ bubmuorteka [JOK
tekctamu 1o TeMe "Konebanus v BoHbI" https://m.edsoo.ru/ff0c2e82

101 IToBTropenue, o6o0mmenue. Pabora ¢ bubmuoteka [JOK
TekcTamu 1o TeMe "CBETOBBIC SIBJICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, o600meHne. Pabora ¢
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MMPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOUN ITIPOIT'PAMMbBI OCHOBHOI'O OBIIETO

7 KIIACC

OBPA30BAHUA

Kon
MpOBePSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbLHON MNPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

Pas3iinvdaTh ABJICHUS 11O OMMUCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

JACMOHCTPUPYIOIIUX TAHHOC (bl/ISI/I‘IeCKOC SBJICHUC

1.3

pacrio3HaBaTh IpPOSBICHUE HM3YYEHHBIX (HU3UYECKUX SBICHUHA B OKpYXKaloIIeM
MHUpE, B TOM 4YHcie (U3NYECKHE SIBJICHUS B NPHUPOJE, NMPH ITOM IEPEBOAMTH
OPaKTUYECKYl 3aJady B Y4eOHYIO, BBIJENATh CYILECTBEHHbIE CBOWMCTBA

(mpu3HaKM) HU3NIECKUX SIBICHUH

14

ONHUCBHIBATh MH3YYEHHBIE CBOIICTBA Tel M (DU3HYECKHE SIBJICHUS, HCIOJIb3YS
¢u3nveckue BENIWYHMHBI, MPH OMHCAHUHM TPABWIBHO TPAKTOBATh (U3UIECKUI
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHHUS M eIUHHIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIIbI, CBSA3BIBAIOIINE IAHHYIO (PU3NYECKYIO BETUUYHMHY C
JPYTUMH BEJIMYMHAMU, CTPOUTH TpapUKU U3yYEHHBIX 3aBUCUMOCTEN (pU3nuecKux

BCJIMYHUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKHUE SIBICHUS U TMPOLECCH, UCTIOIb3YS
W3YYCHHBIC 3aKOHBI, TIPH 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H

3aIIMCbIBATh €T0 MATCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3UUECKUE SBICHHS, MPOLECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyallUil IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABILITH
NPUYMHHO-CJICICTBEHHbIE CBSI3M, CTPOUTh OOBsICHEHHME U3 1 — 2 JOTHYECKuX
niaroB ¢ omopod Ha | — 2 H3y4EHHBIX CBOWCTBAa (PU3MUYECKHUX SIBJICHUH,

(I)I/IBI/ILICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTU

1.7

pemaTth pacy€THble 3a7aud B 1 — 2 neicTBHs, UCHONB3YS 3aKOHBI U (OPMYJIBI,
CBSI3bIBaIOIME (PU3MUECKUE BEIUYMHBL HA OCHOBE aHalIM3a YCIOBHUS 3aJauu
3aMKChIBaTh KPaTKOE YCIIOBHUE, MOACTABIATh (PU3HUECKHUE BEIMUYUHBI B (POPMYIIBI
U TPOBOJUTH pPACYEThl, HAXOIUTh CIIPABOYHBIC JaHHbIE, HEOOXOIUMBbIE IS
pelieHus 3a7ady, OIEHUBATh PEAIUCTUYHOCTh TIOJTYYEHHOH  (u3nuecKoin

BCJIMYHHBI
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1.8

pacrio3HaBaTh NMPOOJIEMbl, KOTOPbIE MOXHO PEUIMTH MPH TOMOLIM (PHU3UUECKUX
METOJOB, B OINHUCAHUM HCCIECNOBAHMS BBIAEIATH IPOBEPAEMOE IPEATION0KEHUE
(runotesy), pa3nuuyaTh U MHTEPIPETUPOBATH MOIYYEHHBIN PE3yJIbTaT, HAXOIUTh

OIINOKH B XOJ€ OIlbITa, A€JaTh BBIBOJLI I1O €TI0 pE3yJIbTaTaM

1.9

IPOBOJUTH OMBITHI MO HAOMIONEHHUIO (DU3UYECKHX SBICHHNA WM (DU3MYECKHX
CBOMCTB Tenm: (OPMYJIUpPOBATH IPOBEPSEMBIC IPEIIOIOKEHHS, COOUpPaTh
YCTQHOBKY W3 TMPEJIOKEHHOTr0 00OpYyJOBaHUS, 3alMChIBaTh XOJl OMNBITA U

(bopMynTUpOBaTh BBHIBOJIBI

1.10

BBIIIOJIHATE MPSMbIC M3MEPEHUSI C WCIOJIb30BAHMEM AHAIOTOBBIX M LU(PPOBBIX
npuOOpOB, 3aMMCHIBATh MOKAa3aHUs MPUOOPOB C yYETOM 3alaHHOW aOCOIIOTHOM

MMOTPCITHOCTH I/IBMepCHI/Iﬁ

1.11

IIPOBOAMTH HCCJIEJOBAHUE 3aBUCHUMOCTH OJHOM (PU3NYECKOM BEIUYMHBI OT
JIpYTrOf C HCIOJIb30BAHMEM NPSMBIX M3MEPEHUM, y4acTBOBATh B IIAHUPOBAHUU
y4eOHOTr0 UCCIEe0BaHMsl, cOOMpaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIENYs
IPEUIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJYYEHHOM 3aBHCHMOCTH
(¢u3nUeCKUX BEIMYMH B BHJE MNPEIJIOKECHHBIX TaOMMI M TpaduKOB, [eNaTh

BBIBOJBI I10 PE3yJibTaTaM HUCCIICOOBAHUA

1.12

MMPOBOAWUTH KOCBCHHBIC NU3MCPCHUSA (1)I/I3I/ILICCKI/IX BCJIMYMH, CICOY Hp@I[JIO)KCHHOfI
HHCTPYKIUU: IIPU BbIIIOJIHCHUU H3MepeHHﬁ CO6I/IpaTI> SKCHICPUMCHTAIIbHYIO

YCTAaHOBKY U BbIYHUCJIATH 3HAYCHHUC WCKOMOM BETUUYNHBI

1.13

coOnrofaTh IpaBWila TEXHUKH O€30IaCHOCTU Ipu pabore ¢ JabopaTopHBIM

o0opynoBaHuEM

1.14

yKa3blBaTh MPHUHLMIIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapakTepu3oBaTh NMPUHLMUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHHUECKUX
YCTPOMCTB € IIOMOIIBK) MX OIIMCAaHWs, HCIOJNb3Yysl 3HAaHHUSI O CBOMCTBax

q)HSI/I‘leCKI/IX SIBJICHUH U HeO6XOI[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3daKOHbI 1 3aKOHOMCPHOCTHU

1.15

OPUBOJIUTH MPUMEpPHl (HAXOAUTh HHGOPMALUIO O IMPUMEPAX) MPAKTUYECKOTO
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW KU3HU Ui 0OecreueHus
0e30macHOCTH Mpu oOpallleHuu ¢ NpubopaMu M TEXHUUYECKHMMH YCTpPOWCTBaMH,
COXpaHEHMsI 3JI0pOBbS U COOJIOAECHUS HOPM 3KOJOIMYECKOrO TIOBEICHUS B

OKpY>Kalollen cpene

1.16

OCYIIECTBIISITh OTOOp HMCTOYHUKOB uHpopManmuu B cetu UHTepHer B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMEIOLIUXCS
3HaHUU U MYTEM CpPAaBHEHUS PA3IMYHBIX HCTOYHHUKOB BBIICISATH HHPOPMAIHIO,

KOTOpas ABJISACTCA HpOTHBOpG‘lHBOfI WA MOYKET OBbITh HeHOCTOBepHOﬁ

1.17

UCIIONIb30BAaTh TPU  BBIIOJHEHUH YUEOHBIX 3a/laHuil  HayYHONOIYJSIPHYIO

JIATCPATypy (I)I/IBI/I‘-ICCKOPO COACPpIKaHHA, CIIPABOYHBIC MATCpUaAJIbl, pCCYPChI CCTU
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WnTepHer, BnaneTh NpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, MPEoOpa3oBaHUS

nH(pOpMaIUK U3 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO31aBaThb COGCTBCHHBIQ KpaTKUC NUCbMCHHBIC U YCTHBIC COOGH.[GHI/ISI Ha OCHOBE 2
— 3 UCTOYHUKOB HH(pOpMaUU (PU3NIECKOTO COIeP KaHUS, B TOM UUCIIE MyOJIUYHO
JeNaTh KpaTKUe COOOIIEHHS O pe3yiabTaTax MPOEKTOB WM  Y4eOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO HCIOJIb30BATh W3YUYECHHBIM MOHATHITHBIN

anmapar Kypca (U3HKH, COMPOBOXK/IATh BRICTYILICHHE TIPEe3eHTAIUEH

1.19

OpU  BBIIOJIHEHUM YYEOHBIX TIPOEKTOB W  HUCCICJOBAHHHA  PaCHpPEeNsTh
00s13aHHOCTH B T'PYIIIIE B COOTBETCTBHH C MOCTABJIICHHBIMU 3aJja4aMH, CICIUTH 3a
BBIIIOJIHEHWEM IUTaHA OEHCTBHH, ameKBaTHO OILIEHMBAThL COOCTBEHHBIM BKIIA B
JIEATEIbHOCTh TPYMIbI, BBICTpAaUBaTh KOMMYHUKATUBHOE B3aMMO/JICHCTBUE,

YUUTBIBAsA MHCHHUC OKPYKAIOIIUX

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

11

HCIIOJBb30BAaTh IOHATHA

1.2

PasiinvdaTh ABJICHUS 11O OMMMCAHUTIO UX XAPAKTCPHBIX CBOMCTB ¥ Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOHIUX JAHHOC (1)I/ISI/I‘leCKO€ SBJICHHUC

1.3

pacrio3HaBaTh MpPOSBICHUE HM3YYEHHBIX (U3UUECKUX SBICHUHA B OKpYXKaroIleM
MHUpE, B TOM 4Yucie (U3NYECKHE SBICHUS B IMPHPOJE, MPHU ITOM IEPEBOAUTH
OPaKTUYECKYl 3aJady B Y4eOHYI0, BBIJENATh CYILECTBEHHbIE CBOWMCTBA

(mpu3HaKK) PU3HUECKUX SIBICHUN

14

ONKCBHIBATh MH3YYEHHBIE CBOIICTBA Tel M (DU3UYECKHE SIBJICHUS, HCIIOJIb3YS
¢u3nyecKkue BEIMYMHBI, NMPU OMHMCAHWU MPaBWIBHO TPAKTOBATH (PU3NUECKUIM
CMBICJI UCIIOJIb3YEMBbIX BEIMYUH, 0003HAUEHUS U €IUHUIIBI (PU3NYECKUX BEIUYHH,
HaXOJUTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (DU3MUECKYIO BETUUYHMHY C JIPYTUMU

BCJIMYMHAMU, CTPOUTDH Fpa(bI/IKI/I HN3YUCHHBIX 3aBHCUMOCTEM (I)I/I3I/ILICCKI/IX BCJIIMYHH

1.5

XapaKTepU30BaTh CBOWMCTBA Teld, (PU3UUECKHE SIBICHUS U MPOIECCHI, UCTOIb3Ys
W3y4YEHHBIE 3aKOHBI, TIPH STOM J1aBaTh CJOBECHYIO (OPMYIHPOBKY 3aKOHA H

3aIlIUCbIBATh €T0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

00BACHATH (i)mnqecxne mponecCol U CBOICTBa TCJI, B TOM 4YHCJIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOI'O  XapaKTEpa: BbIABJIATL HPUYHUHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH 0o0bsicHeHne u3 |1 — 2 JOrMYecKuX IIaroB C

IIOMOIIBIO 1-2 HU3YUCHHBIX CBOMCTBaA q)HSquCKI/IX HBHCHHﬁ, (bI/I3I/I‘-ICCKI/IX 3aKOHa
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HJIM 3aKOHOMCPHOCTHU

1.7

pemath pacu€THble 3a7aud B 2 — 3 NEeHCTBUS, UCIOJB3YS 3aKOHBI U (OPMYJIBL,
CBSI3bIBAIOIME (PU3MUECKUE BETUYMHBL HA OCHOBE aHalIM3a YCJIOBHUS 3aJauu
3allAChIBaTh KPAaTKOE YCJIOBME, BBIABJIATH HENOCTATOK JAHHBIX IUIA PEIICHUS
3aJaud, BBIOMpPATh 3aKOHBI M (OPMYINBI, HEOOXOMUMBIE s €€ pelIeHHS,
IPOBOJUTH Pacu€Thl U CPABHUBATH MOJTYYEHHOE 3HAYEHUE (PU3NUECKON BETUUUHBI

C U3BCCTHBIMHU JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMbl, KOTOPBIE MOXHO PELIMTh MPH MOMOLIM (PU3UUECKUX
METOJOB, MCIIOJIb3Yysl ONHUCAHUE MCCICNOBAHMS, BBIACIATH IPOBEPIEMOE
IIPEATOJIOKEHNE, OLICHUBATh IIPABUIIBHOCTD MOPAAKA IPOBEICHUS UCCIIEIOBAHNUS,

JC€JIaTh BBIBOJbI

1.9

MPOBOJMTH OMBITHI TIO0 HAOTIONCHUIO (PU3UYCCKUX SBICHHA WIH (U3HYECKUX
CBOMCTB Tel: (OpMyIUPOBaTh MPOBEpPAEMbIE MPEIINOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO OO0OpYyAOBaHMUS, OMUCHIBATH XOJ ONBITa U

(bopMynUpPOBaTH BHIBOIBI

1.10

BBITIOJHATL IMPAMBIC HM3MCPCHUA C HCIOJB30BAHUCM AHAJIOTOBBIX HpI/I60pOB u
JaTYHUKOB (bI/ISI/I‘IeCKI/IX BCIIMYHH, CPAaBHUBATDb PC3YJIbTAThI H3MepeHHI>i C y‘léTOM

3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH

111

IPOBOAMTH HCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (U3NYECKOM BEIUYMHBI OT
JpYrOf C MCIIOJNBb30BAaHUEM MPSMBIX M3MEPEHMM: IJIAaHMPOBATh MCCIEIOBaHUE,
coOuparh YCTaHOBKY U BBINOJIHITH U3MEPEHUS, CIENys IPEJIOKEHHOMY IUIaHY,
(buKCUpOBaTh pe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIE TaOJIHUI U Tpa(UKOB,

ACJIaTh BIBOALI 10 PE3yJibTaTaM MCCICAOBAHUA

1.12

IPOBOJIUTH KOCBEHHbIE H3MEpPEeHHs (U3NYECKUX BEJIUYMH: IJIAHUPOBATh
U3MEpEeHUs, cOOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYys MPEAT0KEHHOM

HHCTPYKI WU, U BBIYUCIIATh 3HAYCHUC BCIIMYNHBI

1.13

coOnrofaTh IpaBWila TEXHUKH O€30MacHOCTH Ipu padbore ¢ 1abopaTOpHBIM

o0opynoBaHruEeM

1.14

XapaKTepU30BaTh MPUHIIUIBI JCUCTBUS W3YYCHHBIX MPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB € ONOpPOM HAa HX OINWCAHMS, HCIOJIb3ysd 3HAHUS O CBOWCTBax

(I)I/IBI/ILIGCKI/IX SIBIICHUM U HeO6XO,[[I/IMBIe (I)I/I3I/IIIGCKI/IC 3aKOHOMCPHOCTH

1.15

pacrno3HaBaTh IPOCThIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTENbHbBIE TPUOOPHI 1O
CXEMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABIATH CXEMBI JJIEKTPUUECKUX LIETIEH C
MIOCJIEIOBATEIbHBIM M IAPAJUIEIBHBIM COCIMHEHHEM 3JIEMEHTOB, pPa3iaudas

YCJIOBHBIC 0003HaYCHHS DJIIEMCHTOB QJICKTPUYCCKUX Lernein

1.16

IOPUBOAUTH TNpPUMEPHl (HAXOAUTh HH(POPMALHUIO O MPHUMEPax) MPAKTUYECKOTO

WCIIONTh30BaHUS (DU3UUYECKUX 3HAHUN B MOBCEIHEBHOW YKU3HU A 00ecreueHus
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0€30MacHOCTH MpH OOpaleHNH ¢ IPUOOpaMU U TEXHHUUYECKUMH YCTPOHCTBAMH,
COXpaHEHUs 37I0POBbSI M COOJIIOJICHUS HOPM ODKOJOTHYECKOTO TIOBEJICHHS B

OKpY>Karolle cpeie

1.17

OCYIIECTBIISITh MOUCK MH(pOpMAIUHU (prU3nueckoro cogepxanus B cetu MHTepHeT,
Ha OCHOBE UMEIOIIUXCSA 3HAHUM U MYTEM CpPaBHEHUS JIOMOJHHUTEIIbHBIX
HCTOYHUKOB BBIAETATH MHGOPMAIUIO, KOTOpash SBISETCS MPOTUBOPEUMBOM WU

MOJKET OBITh HEIOCTOBEPHOU

1.18

UCTOJb30BaTh TPH BBIOJHEHUM YYEOHBIX 3aJaHUN  HAayYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3MUECKOro COAEp’KaHUs, CIIPABOYHBIE MAaTEpUAIbl, PECYypChl CETH
WntepHer; Bnagets NpuéMaMud KOHCIIEKTUPOBAHHS TEKCTa, MPEOOpa3OBaHHS

uH(pOpMaIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

Co3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M KPATKHUE YCTHBIE COOOIIEHMs, 00001mas
MH(GOPMALIMI0O U3 HECKOJIBKMX HMCTOYHUKOB (PU3UYECKOTO COACpKAHHS, B TOM
qrcie MyONIUYHO MPENCTABIATh PE3yAbTaThl MPOSKTHON MM MCCIIEAO0BATENBCKOM
JEATEIbHOCTH, MPU 3TOM T'PAMOTHO MCHOJB30BATh HW3YUYEHHBIN MOHATUWHBIN

anmapar Kypca (U3HKH, COPOBOXK/IATh BRICTYIUICHHE TIPE3CHTAINCH

1.20

9 KUIIACC

IPU BBIMOJHEHUH y4YEOHBIX MPOEKTOB M UCCIIEAOBAHUN (DU3UYECKUX MPOIECCOB
pacnpenensatb OOS3aHHOCTH B TPYyNIE B COOTBETCTBUU C TOCTABICHHBIMU
3aJjayaMy, CJICAUTh 3a BBHIMOJIHEHHEM IUIaHA JACWCTBUNA U KOPPEKTHPOBATH €rO,
aJIcKBaTHO OIIEHUBATh COOCTBEHHBIM BKJAJ B  JIE€ATEIBHOCTh TPYIIIIHI,
BBICTpAaUBaTh KOMMYHHKAaTUBHOE B3aMMOJICUCTBUE, TMPOSABISAA TOTOBHOCTD

paspeniath KOH(IUKTHI

Kon
NpoBePsIeMOro
pe3yJbTara

HpOBepﬂeMble NMpPpEeAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTeﬂbHOﬁ nmporpaMmMsbl OCHOBHOI'O o01mero 06pa30BaHl’lﬂ

11

HCIIOJIB30BATh U3YYCHHBIC ITOHATUS

1.2

pa3jinvaTh ABJICHUA 110 OMMUCAHUIO UX XaPAaKTCPHBIX CBOICTB U HA OCHOBE OIIBITOB,

JEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE

1.3

pacro3HaBaTh IPOSIBICHWE U3YYEHHBIX (DU3MUECKUX SBJICHUH B OKPYXKAIOLIEM
MHUpE, B TOM 4ucie (U3NYECKUE SBICHUS B IMPHUPOJE, MPU 3TOM IEPEBOAUTH
IPAKTUYECKYIO0 3ajJady B Yy4eOHYI, BBLICHATh CYIIECTBEHHbIE CBOMICTBa

(mpu3HaKy) (PU3NYECKUX SIBICHUIN

14

OIMMUCBIBATH H3YUCHHBIC CBOMCTBA Tel H (i)I/ISI/I‘ICCKI/Ie SABJICHUA, HCIOJIb3Yysd

(I)I/IBI/I‘-ICCKI/IC BCJIMYMHBI, IPHU OINHCAHUU IIPAaBHUJIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II71
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CMBICTT UCTIOJIb3YEMBIX BEJIMYMH, 0003HAYCHHS ¥ €IMHUIIBI (PU3UUECKUX BEIIMYUH,
HaXOJUTh (POPMYJIBI, CBA3BIBAIONINE AAHHYIO (DU3MUECKYIO BETUUYHMHY C JIPYTUMU

BEJIMYMHAMU, CTPOUTH IPaUKU N3yYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Teld, (PU3MUECKHE SIBICHUS W MPOLECCHI, MUCIOIb3Ys
W3YYCHHBIC 3aKOHBI, TIPU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H

3alMUCBIBATh €ro MaTeMaTH4YCCKOC BEIPAXKCHHUEC

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyalluld MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BbUIBIATh NPUYMHHO-
CIIC/ICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHWE W3 2 — 3 JIOTMYECKHX IIaroB C
NOMOIIBIO 2 — 3 U3YYEeHHBIX CBOMCTBA (PM3UUECKUX SBJICHHM, (PU3NIECKUX 3aKOHA

HJIKN 3aKOHOMCPHOCTHU

1.7

pemath pacuéTHble 3a7ayd (ONMUpArOIIMEcs Ha CUCTEMY U3 2 — 3 ypaBHEHUM),
UCTONB3Yysl 3aKOHbl M (OPMYIbI, CBsI3bIBalOIIME (U3NYECKHE BEIMYMHBI: Ha
OCHOBE aHaJlM3a YCIIOBUS 3aJauyd 3alUChIBaThb KPATKOE YCIOBHUE, BBISABIATH
HEJIOCTAIOUIMe WM U30bITOYHbIC JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HE0OXOUMBbIE JJIsl PELICHUS], IPOBOJUTH PAacU€Thl U OLICHUBATh PEATMCTUUYHOCTD

IMMOJIYYCHHOI'O 3HAYCHUA (1)1/131/1%01(0171 BCINMYHHBI

1.8

pacrio3HaBath MpoOIEeMbl, KOTOPHIE MOXKHO PEIIMTh NpPU MOMOUIM (PU3NIECKUX
METOJIOB, MCIOJIb3ys ~ OINUCAHUE UCCIEJOBaHUS, BBIACIATH  IPOBEPsSEMOE
MPENOIIOKEHNE, OLIEHUBATh MPABUIBHOCTh MOPSAAKA MPOBEACHUS HCCIIEA0BAHMUSA,

ACJIaTb BbIBOABI, MHTCPIPETUPOBATH PE3YJIbTAThI Ha6J'II-OI[eHI/II71 U OIIBITOB

1.9

MPOBOAMTH OMBITHI MO HAOMIOJEHUIO (PU3NYECKUX SBICHHA WM (PU3MUECKHX
CBOWCTB TeJl: CaMOCTOSITEIIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUYHOrO Habopa
000py/sOBaHUs, OMUCHIBATH XOJ OIbITA U €ro pe3yibTarhl, (HOPMYIUPOBATH

BbIBOJbI

1.10

IPOBOJUTH MPH HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeieNisisi CpeiHee
3HauEHUE U3MEpsieMON BEIUYMHBI ((POKYCHOE pacCTOsSIHUE COOMpAroIiel JIMH3bI),

000CHOBBIBaTh BHIOOD crioco0a u3MepeHus (M3MEpUTENIBHOTO pudopa)

1.11

IPOBOAMTH  HUCCIEJOBAaHME  3aBUCHUMOCTEH  (PU3MYECKMX  BEIMYUH  C
UCIIOJB30BAaHUEM  MpPSAMBIX ~ W3MEPEHMI:  IUIAHUPOBAaTh  MCCIENO0BaHUE,
CaMOCTOSITENIbHO COOMpATh YCTAHOBKY, (DUKCHpPOBATh PE3yNbTaThl MOJIYYEHHOMN
3aBHCUMOCTH (PM3UYECKUX BEJIMYMH B BHJE TaOIULM TpaUKOB, JAEIaTh BBHIBOJBI

I10 pe3yJjibTaTaM HUCCJICIOBaHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUMA (1)PI3H‘I€CKI/IX BCJIIMYHMH: ILIAaHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MCPCHUS,
(91 (5919% npennomeHHoﬁ HHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHUC BCIWYMUHBI U

AHAJIM3UPOBATH IMOJYYCHHBIC PE3YJIbTAThl C y‘-IéTOM 3aJlaHHOM MOrpeIIHOCTU
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U3MEPECHUM

1.13

coOnrofaTh MpaBWiIa TEXHUKH 0€30MacHOCTH MpH padboTe ¢ 1abopaTOpHBIM

o0opynoBaHueM

1.14

paznuyaTth ~ OCHOBHBbIE  MpPHU3HAKU  W3YYEHHBIX  (U3WYECKUX  MOJEJEeH:
MaTepuaibHas TOYKa, abCOIOTHO TBEPIOE TEIIO, TOUCUHBI UCTOYHUK CBETA, Y4,

TOHKas JIMH3a, IJIaHCTapHasaA MOJCIIb aTOMa, HYKJIOHHAA MOJCJIbL aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHLHUIIBI JEUCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUUECKHX
YCTPOMCTB C ONOPOM HA HX OIMCAHMUSA, HCIOJb3ys 3HAHUSA O CBOWCTBax

(bU3UYEeCKUX SBJICHUN U HEOOXO0UMbIE (U3UIECKUE 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXCMbl MW CXCMATHUYHBLIC PUCYHKHU H3YUCHHBIX TCXHHUYCCKUX
YCTpOﬁCTB, H3MCPUTCIIBbHBIX HpI/I60pOB N TCXHOJOIMYCCKUX IIPOLECCCOB IIPU
PCIICHHUN y‘Ie6HO-HpaKTI/I‘-ICCKI/IX 3aaa4, OITHYCCKUEC CXCMbl JIA ITOCTPOCHHA

M300paXeHH B MJIOCKOM 3epKajie U coOuparomiei TuH3e

1.17

NPUBOIUTH MPUMEPHl (HAXOAUTh WHGOPMAIUMIO O TMPUMEPax) MPAKTUYECKOTO
UCTIONIb30BaHUsl (PM3NYCCKUX 3HAHUH B MOBCEIHEBHOM JKWU3HU JJIsi 00CCIICUCHUS
0e30macHOCTH Mpu oOpalleHuu ¢ IpudopaMu U TEXHUYECKUMHU YCTPOHCTBAMHU,
COXpaHEHHUsI 370pPOBbS W COOJIIOJCHUS HOPM HKOJOTHYECKOTO TIOBEJCHUS B

OKpYXKarolie cpene

1.18

OCYIIECTBIISATH MOUCK MHPOpMAIUU (PU3UIECKOTO cofepx)aHus B ceTn MHTEpHeT,
CaMOCTOSITENEHO (POPMYIUPYS MOUCKOBBIM 3aMPOC, HAXOAUTH MYTH OMpPEIEICHUS
JIOCTOBEPHOCTH TOJYyYEeHHON HWH(OpMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHUN U

JOITOJIHUTCIIbHBIX KCTOYHHUKOB

1.19

UCIIOJIb30BAaTh TPU BBIMOJHEHWH Y4YEOHBIX 3aJaHUNl Hay4YHO-TIOMYJSPHYIO
JAUTEpaTypy (PU3MUECKOro COAEp)KaHus, CIIPaBOYHbIC MaTepUaibl, PECypChl CETH
WnTepuer; Brnagers npuéMaMy KOHCIIEKTHPOBAHHUS TEKCTa, IMPEOOpa3OBaHHSA

uH(pOpPMaIIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/1aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMaLIUU U3 HECKOJBKUX UCTOYHUKOB (PU3UYECKOTO COAEpKAHMS, MyOIUUHO
IIPEJCTaBIISITh PE3YJIbTAaThl IPOEKTHON WM HCCIIEN0BATENIbCKON NEATEIbHOCTH,
IIPU  3TOM TPAMOTHO HCIIOJB30BATh HW3YYECHHBIM TMOHATHUIHBIM  amnmapar
U3y4yaeMoro paszena (U3MKH U CONPOBOXKIATh BBICTYIJICHHE Npe3eHTauueil ¢

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

1.21

IPYU BBHIMOJHEHUH y4EOHBIX MPOEKTOB M UCCIEAOBAHUN (DU3UYECKUX MPOIECCOB
pacrpenenaTh OO0S3aHHOCTH B TPyNIe B COOTBETCTBHU C IOCTaBJICHHBIMHU
3a/1auaMi, CIEIUTh 3a BBINOJIHEHHEM IUIaHa ACHCTBUUA M KOPPEKTHUPOBATH €rO,
aZIcKBaTHO OIIGHUBATh COOCTBEHHBIM BKJIAJL B  JICATCIBHOCTH  TPYIIIIHI,

BBICTpAaNBATb KOMMYHUKATHUBHOC BBaHMOﬂCﬁCTBHG, MMposABJIAsA TOTOBHOCTH
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paspemath KOH(IUKTHI
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HNPOBEPAEMBIE DJIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon
Kox siementa IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUSA
pasjena
®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOIIEIO MUPA
®usuka — Hayka o npupoje. SAsnenus npuponasl. Pusndeckue
11 SBJICHUS: MEXaHUYEeCKHe,  TEeIUIOBbIE,  DJIEKTPUYECKHE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIC
Ouznyeckue BENMWYUHBL VI3MepeHne (U3HUYECKUX BEIUYHH.
1.2 ®dusndeckue MPUOOPHI. [TorpemHocTh HU3MEPCHHI.
MexnyHapoaHas cucTeMa eIMHHULL
EctecTBeHHOHay4YHBIH ~ METOJ  MO3HAHUS:  HaOIIOJEHUE,
1 r IIOCTAaHOBKAa HAy4yHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTE3,
' SKCIIEPUMEHT [0  TPOBEpPKE  THUIIOTE3, 00BsICHEHHE
Ha0JII0/1a€MOT0 SBJICHUS
14 Onucanne GU3NIECKUX SBICHUI ¢ MOMOIIBI0 MOIETeH
[TpakTrueckue paboOThI:
N3mepenne paccTOsTHUN.
L5 N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.
' Onpenenenue pasMepoB MajbIX TE.
W3mepenne TtemmepaTrypbl HpH  TMOMOIIM  HKHJIKOCTHOTO
TEPMOMETPA U JATYHKA TEMIIEPaTypPhl
HEPBOHAYAJIBHBIE CBEJEHUS O CTPOEHUU BEILIECTBA
21 CtpoeHue BellecTBa: aTOMbI M MOJIEKYJbl, HX pPa3Mephl.
' OnbIThL, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEILIECTBA
95 JBwxenne wyactul BemiecTBa. CBS3b CKOPOCTH JABUKEHUS
' yacTull ¢ TemrnepaTypoil. bpoynoBckoe nBuxkenue, nuddysus
2 23 B3anmopeiicTBre yacTUIl BEUIECTBA: IPUTSKEHUE U
' OTTAJIKUBAHUE
ArperatHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUIKOCTEH
24 U TBEPABIX (KpHUCTAUIMYECKUX) Tesl. B3auMocBA3b MeEXIy

CBOMCTBaMH BEIISCTB B PAa3HBIX arperaTHbIX COCTOAHUAX U UX

ATOMHO-MOJICKYJISIPHBIM CTPOCHUCM
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2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOIBI

2.6

[TpakTrueckue paboThI:

Ornenka auaMeTpa aToMa METOJOM PSAZOB (C MCIOJIB30BAaHHEM
dboTorpaduii).

OnbITh IO HAOJIIOIEHUIO TETIJIOBOTO PACIIMPEHHS ra30B.
OmbITel 1O OOHAPY)KEHHWIO JACHCTBUS CHIJI  MOJIEKYJISIPHOTO

MMPUTAKCHU A

JBUKEHWUE Y B3AUMOJIENCTBHUE TEJI

Mexanudeckoe ABWKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE

3.1
JBUKECHHE
3 Cxopoctb. CpeHss CKOPOCTh TP HEPABHOMEPHOM JBUKCHHH.
' Pacuér myty 1 BpeMeHU IBUKCHUSA
SBnenue uHepuuu. 3aKoH MHEpUMU. B3aumonencTBue Ten Kak
3.3 IIPUYMHA U3MEHEHUS CKOPOCTH ABMKEHHUA Tel. Macca Kak Mepa
WHEPTHOCTH TeJla
34 [TnotHocTs BemiectBa. CBsI3p IUIOTHOCTH C  KOJIMYECTBOM
' MOJIEKYJI B €JMHHIIE 00BhEMa BEIECTBA
3.5 Cuna kak XapakTepUCTHKA B3aMOJAECHCTBHS TEN
36 Cuna ynpyroctu u 3akoH ['yka. MI3mepeHne cuilbl ¢ OMOIIBIO
' JUHaMOMeETpa
37 SIBieHME TATOTEHUS U CHIIa TsKECTH. Cuila TSKECTH Ha APYTrux
' maHerax. Bec tena. HesecomocTs
38 Cuna tpenus. TpeHue CKONbKEHUS U TPEHUE NOKOsl. TpeHue B
' IIPUPOJIE U TEXHUKE
3.9 CnoxxeHue CcuJl, HalpaBIEHHbIX IO OJHOM  INpPSAMOIL.
' PaBHOelicTBYIOIIASA CHIT
[TpakTueckue paboThI:
OmnpeneneHne CKOPOCTH PAaBHOMEPHOI'O IBMXKEHMs (LIapuKa B
KUAKOCTH, MOJIENIN 3JIEKTPUUECKOTO aBTOMOOWJIS U TaK Janee).
Onpenenenue cpenHell CKOPOCTH CKOJBXEHUS Opycka WM
3.10 [IapuKa MO HaKJIOHHOM IJIocKocTH. OmnpeneneHue MiIOTHOCTH

TBEpHOro tena. OMNbBITE, IEMOHCTPUPYIOLIME 3aBUCHMOCTD
pacTsbkeHus (aedopmanuiu) NpyKUHbI OT MPUIOKEHHON CHIIBL.
OneIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHHUS
CKOJIbXKEHUS OT Beca Tella M XapaKTepa CONPUKACAOIIUXCS

MTOBEPXHOCTEN
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®usnyeckue SABICHUS B IPUPOJAE: IMPUMEPHI JBIKEHUS C

3.11 pa3IMYHBIMA CKOPOCTSMH B JKMBOW W HEXUBOW TPUPOJIE,
JEHCTBUE CUITBI TPEHUS B IPUPOIC U TEXHUKE
3.12 TexHUYEeCKHEe yCTPOMCTBA: TUHAMOMETD, IO IITUITHUKH

JABJIEHUE TBEPJIBIX TEJI, )KWJJKOCTEM Y TA30B

4.1

Hasnenne TBEpHoro Tterma. CnocoObl  yMEHBIICHUS H

YBCIUYCHUA OaBJICHUA

4.2

JlaBnenue ra3a. 3aBHCHMOCTH JaBJCHUS Ta3a OT 0OO0BEMa,

TEeMIIEPATypPbl

4.3

[Tepenada naBneHus TBEPABIMU TEIAMH, JKUJIKOCTSIMH U Ta3aMHU.

3akoH Ilackans. [IHeBMaTHdYeCcKrEe MalIMHBI

4.4

3aBUCUMOCTh JaBJICHUS KHUJKOCTH oT TITyOWHBI.
I'mapocratuueckuit  mapagokc. CooOmaromuecst  COCyAb.

FI/I,I[paBJ'II/I‘IeCKI/IC MCXaHU3MBbI

4.5

Atmocdepa 3emnu u  aTrMmocdepHoe naBieHue. lIpudnHEBI
CyIIECTBOBaHUS  BO3AYIIHOW  oOomouku  3emiu.  OmbIT
Toppuueru. 3aBUCUMOCTH  aTMOC(EpHOTO  JTaBICHHUS OT

BBICOTHI HAZl YPOBHEM MOPA

4.6

Usmepenne  atmoceprnoro  ngaBienus. [Ipuboper s

HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

4.7

I[eﬁCTBHe KHUIKOCTH M Trasa Ha HOFPY)KéHHOC B HHUX TCJIO.

BorTankusaromias (apxuMenoBa) cuia. 3aKkoH Apxumena

4.8

IImaBanue Ten. Bo3ayxonnasanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT 00BEMA
NOTPY>KEHHOW B JKMJAKOCTb 4yacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CHUJIbI, IEHCTBYIOIIEH HA TEIO, MOTPYKEHHOE
B KUAKOCTb. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLLIEH
CUJIbI, JCHCTBYIOIIEH HA TEJIO B >KUAKOCTH, OT MAaCChl TeJa.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BbITAIKHWBAIOIICH
CUJIBI, JICHCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT OO0BEMa
MOIPYKEHHOW B KUIKOCTh YaCcTH TeJla U OT IUIOTHOCTH
JKHJIKOCTH. KoncTtpynposanue apeomeTpa WJIH
KOHCTPYHUPOBAHUE JIOJIKH u ONpeIEIICHUE eé

Ipy30I10AbEMHOCTH

4.10

®dusnueckue SBICHUS B npupoac: BIUAHUC aTMOC(i)CpHOI‘O
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JaBJICHUS Ha JKUBOM OpraHusMm, IJIaBaHUC pI:I6

411

TexHudeckne  yCTpOWCTBa: cooOmaromuecss  COCY/Ibl,
YCTPOMCTBO BOJAOMPOBOA, THAPABINYECKUN MPECC, MAHOMETD,

OapomeTp, BBICOTOMED, MTOPILIHEBOM HACOC, ApEOMETP

PABOTA, MOIIIHOCTDb, DHEPT'UA

5.1 Mexanuueckasi pabota
52 MexaHudeckasi MOIIHOCTb
53 [IpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTD.
' IIpaBuno paBHOBeCHs pbIyara
5.4 [IpumeneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe TmpaBwIO» MexaHuku. Ko3adummeHt mone3Horo
5.5 neiicTBus MexaHu3MoB. lIpocTble MexaHu3Mbl B OBITY H
TEXHHUKE
5.6 [loTeHumanpHas 3HEPIUU TeNA, HOJHATOrO HAJl 3eMIEN
5.7 Kunerndeckas sHeprus
5 g [lonnast MexaHudeckas »SHeprus. 3aKOH HW3MEHEHUS U
' COXpaHEHMsI MEXaHNYECKON SHEPrHU
[TpakTrueckue paboThI:
Onpeneneane pabOTBl CHIBI TPCHHS MPH  PABHOMEPHOM
5 g OBUKEHUH  Tella 10  TOPU3OHTAIBHOM  MOBEPXHOCTH.
' Uccnenosanue ycinosuil papHoBecus peryara. Mamepenne KITJ]
HAaKJIOHHON TmJockocTH. M3ydeHue 3akoHa  COXpaHEHHS
MEXaHUYECKON IHEPTUU
5.10 ®duznyecKue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeTOBEeKa
TexHuueckue YCTPOWMCTBA: pblyar, MOJIBU>KHBIIN 5
5.11 HEMOABMKHBIM  OJIOKM, HAKJIOHHAas TIUIOCKOCTh, IIPOCTHIE

MEXaHU3MBI B OBITY
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8 KVIACC

Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COleP:KAHUS
pasjaena 3JIeMeHTa
TEIIJIOBBIE SABJIEHUSA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKONH TEOpUU
6.1 CTpoeHHUs BemiecTBa. Macca u pasmepsl MOJeKyd. OIbITHI,
' MOJITBEPKTAOLIHE OCHOBHBIE MOJIOKECHHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH
6. Mopnenu TBEPAOro, KUAKOTO U Ta3000pa3HOTO COCTOSHUMN
' BemlecTBa. Kpucramumyeckue u amopHele Tena
6.3 OOBpsicHEHHE CBOICTB Ta3oB, XHUJIKOCTEH M TBEPABIX TEN Ha
' OCHOBE IOJIOKEHUH MOJIEKYISIPHOKMHETHYECKOI TeOpHH
6.4 CMauuBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe paciupeHue U cxxaThue
6.6 Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTbIO TEILIIOBOTO
' JIBUKEHMSI YACTHI]
6.7 Buytpennsas osHeprus. CrnocoObl HM3MEHEHMs] BHYTpEHHEH
5 ' SHEpIuu: Tersionepeaaya U copepiieHue padoTbl
6.8 Bunsl  Temuomepenaud:  TEIUIONPOBOJHOCTb, KOHBEKLHS,
' U3Iy4YeHue
6.9 KonunuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
TenyooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHUE TEIUIOBOTO
6.10
OanaHca
611 [InaBneHne ¥ OTBeplEBaHHWE KPHUCTAJUIMUECKUX BEIIECTB.
. VY aenpHas TEIIOTA MJIaBJICHUS
[TapooOpazoBanne u KoHaeHcauus. Mcmapenune. Kunenwe.
6.12 VYnenpHas  Temjora  nmapooOpa3oBaHUs.  3aBUCHUMOCTh
TEMIIEPATyphl KUIIEHUSI OT aTMOC(HEPHOTO JaBICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIIMBaA. Y IelbHAs TEII0TA CrOPAHUs
[Ipunnuns! pabotel TerioBbix asurareneit KIIJ[ TemnoBoro
6.15 nsurarens. TemioBele IBUraTeld M 3allUTa OKPYKAIOLIEH

cpensl
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3aKkOH COXpaHEHUs M MPEBpAIlEHUs SHEPrUU B TEIJIOBBIX

6.16
rporeccax
IIpakTryeckue paboTHI:
OnbITel 10 OOHApPYKEHHIO JEHCTBHUSL CHJI MOJEKYJISPHOTO
MIPUTSKEHUS.
OnpITHI IO BEIPAIIMBAHHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MIIU
caxapa.
OnbITel 1O HAOJMIOACHUIO TEIJIOBOTO DPACHIMPEHHs Ta30B,
YKUAJIKOCTEN U TBEPJBIX TEIL.
Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.
OnbIThI, JEMOHCTPUPYIOIME 3aBUCUMOCTD JABJICHUS BO3IyXa
OT ero 00bEMa 1 HarpeBaHus WU OXJIAKCHHUS.
6.17 [IpoBepka rumoTe3sl TMHEHHON 3aBUCIMOCTH JUTMHBI CTOJIOMKA
' KHUJKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIEPATypHI.
HaGntonenne wW3MeHEHUs BHYTPEHHEH SHEpPruM Tena B
pe3yibTare Terionepeaays U paboThl BHEIIHUX CHUIL.
HccnenoBanue sBICHHA TEINIOOOMEHAa TIPH CMEIIMBAHUHU
XOJIOAHOW U TropsiYeil BOJBL.
OmnpeneneHne KOIMYECTBA TEIUIOTHI, IMIOJIYYEHHOTO BOIOHM NpHU
TEIUI00OMEHE C HarpeThIM METAIIIMUYECKUM LIUITUHIPOM.
Onpenenenue ynenbHON TEIIOEMKOCTH BEILLECTBA.
HccnenoBanue npouecca HCIapeHus.
OnpeneneHne OTHOCUTENIBHOM BIIaXXHOCTH BO3AYyXa.
Onpenenenne yenbHON TEIUIOTHI IUIABJICHUS JIBA.
@u3nyecKue SIBICHUS B IPUPOAE: MOBEPXHOCTHOE HATSIKEHUE
6.18 U KanWwUISpHbIE SBJIEHUS B MPUPOAE, KPUCTAIUIBI B IPUPOJE,
' uznyyenue CoiHua, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI;
o0Opa3oBaHMe POCHI, TYMaHa, HHEs, CHETa.
TexHnueckue yCTpOWCTBA: KalWULSIPBI, IIPUMEPBI
UCIOJIb30BaHUSl  KPHUCTAUIOB, JKUAKOCTHBI  TEPMOMETP,
6.19 JTATYNK TEMIIEPaTyphl, TEPMOC, CHUCTEMa OTOTUICHHS IOMOB,

TUTPOMETpPHI, TICUXPOMETp, MapoBas TypOWHA, JBUTATEb

BHYTPCHHCET'O CIrOpaHu.

IAJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHUA

7.1

3J'ICKTpI/I38.I_II/I$I TCII. I[Ba poaa 3JICKTPHUICCKUX 3aps/10B
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B3aumopneiictBue  3apsbkeHHbIX — Ten.  3akoH — Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aMIMOJICHCTBUS 3apSHKEHHBIX TEII OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TeJIaMH)
DnekTpuyeckoe nosie. HanpsxE€HHOCTh 3JIEKTPUYECKOTO TOJIS.

7.3 [IpyHuMn — cyneprno3uuuy — AJEKTPUYECKUX  Moied  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenn  snexTpudeckux — 3apsiiosB. OneMeHTapHbIN
7.4 anekTpudeckuid 3apsn. Ctpoenue artoma. [IpoBogHukM
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOT0 3apsiaa
26 DneKTpuUecKun TOK. Ycnosus CyLIECTBOBAHUSA
' AIEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA

27 JIeHCTBUSL DJIEKTPUUYECKOrO0 TOKa (TEIIOBOE, XHMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

- Onektpruueckass  uenb. Cuma  TokKa.  DIEKTpUUYECKOE
' HaIpsDKEHUE

29 CormnpoTuBiieHHE TMPOBOJHUKA. YJIEIHHOE COMPOTUBIICHUE
' BEIlECTBA

7.10 3akon OMa 1t ydacTKa Lenu
[TocnenoBarensHOE u napajjIeIbHOE COEIMHEHUE

7.11
MIPOBOJIHUKOB
PaGota u MOUIHOCTB AMEKTPUYECKOTO TOKa. 3akoH J[xoynsa —

7.12
Jlenna

13 DNEeKTpUYECKHE MU U MOTPEOUTENN IIEKTPUIECKON IHEPTUN

' B ObITy. KOpoTkoe 3ambIkaHue
[TocrosuHbie  MarHuTHL.  B3auMopelcTBME  MOCTOSTHHBIX

7.14
MarHuTOB
MarnuTtHoe mnone. MarHuTHoe moJjie 3eMJu U €ro 3HaueHue

7.15
IUTSL )KA3HU Ha 3emiie

216 OneiT Opcrena. MarHutHoe Moje 3JIEKTPUYECKOro TOKa.

' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE

217 JlelicTBU€ MArHMUTHOTO TIOJSI HA TMPOBOJHHUK C TOKOM.

3J'ICKTpOI[BI/IF aTCJIb IIOCTOSAHHOI'O TOKa. Hcnons3oBaHue
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JJIEKTPOJBUIaTeIed B TEXHUYECKUX YCTPOMCTBAX M HA

TpaHCIIOPTE
218 OnbiTel @Dapanes. SIBleHHE 3JIEKTPOMArHUTHOM WHIYKIIHH.
' [IpaBuno Jlenma

Onekrporerepatop. CrmocoObl TONyYEHUS OAJICKTPHUECKOM
7.19 SHEPTUU. DJNEKTPOCTAHIIMKA HA BO30OHOBISIEMBIX HCTOYHHKAX

SHEPTUU

[IpakTrueckue pabOTHI:

OMnbITH MO HAOTIOEHUIO JICKTPU3AIUHU TET UHAYKITUEH U TpU

COTMPUKOCHOBEHUH.

UccnenoBanue  NEWCTBUS — DJIEKTPUYECKOTO MO Ha

MIPOBOTHUKH U JTUDJICKTPUKH.

CbOopka w mpoBepka pabOTHI  BJIEKTPUYECKOW  IEMHU

IIOCTOSHHOT'O TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaNPSHKEHUSI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3

PE3UCTOP, OT COMPOTUBIICHUS] PE3UCTOpPA U HAIPSDHKEHUS Ha

pesucrope.

OnbITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH DJIEKTPUUYECKOTO
290 CONPOTHUBIIEHUS MPOBOJAHMKA OT €ro JUIMHBL, IJIOIIAN

IIONIEPEYHOr0 CEUYEHUs U MaTepuaa.
[IpoBepka  mpaBuia  CIOXKEHUS  HANPSHKEHUW — 1pu
MIOCJIEZIOBATEILHOM COEIMHEHUHU JIBYX pe3uctopoB. IIpoBepka
IIpaBWwia JUisl CWIBl TOKa IPHU IAPAJLIEIBHOM COCIUHEHUU
pesuctopoB. OmpeneneHue padOThl JIIEKTPUYECKOTO TOKa,
uaymiero  depes  pesucrop.  OmpeneneHue  MOIIHOCTH
ANEKTPUYECKOTO  TOKa,  BBIAEISIEMOW  Ha  PE3HUCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYILErO Yepe3
JaMIOuKy, OT HampsbkeHuss Ha Hel. Onpenenenue KIIJ]
HarpeBatens. lccrienoBaHue MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MarHuToB. V3yuyeHume MarHuTHOTO  TOJSA
MOCTOSIHHBIX MarHUTOB MpPU MX OOBEAMHEHUHM U pa3feiCHHH.
HccnenoBanue 1eicTBUS MEKTPUUECKOTO TOKA HA MarHUTHYIO

CTpPCIIKY. OHBITBI, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTH CHJIbI
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B3aUMOJCUCTBUS KaTyIIKU C TOKOM U MarHuTa OT CWJIbI TOKa U
HalpaBJ€HUs TOKa B Karymke. M3ydeHune naeucTBus
Mar#MTHOIO IOJIS1 Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBaHue
U wu3ydeHue pabotTel snekrpoasuratens. Mimepenue KII/]
ANEKTPOABUTaTEIbHON YCTaHOBKU. OIBITHI 110 UCCIIEOBAHUIO
SBJICHUS  DJICKTPOMAarHUTHOM  MHAYKIHMH:  MCCIEIOBAaHUE

W3MCHCHUH 3HAUCHUS U HaIrpaBJICHHUA HHAYKIIHOHHOI'O TOKa

dusndyeckue SIBICHHSI B Ipupoac: IICKTPUUCCKHUE SABJICHHUSA B

aTMocepe, DIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHMUTHOE

el none 3emiH, Apeiid MoJOCOB, PONb MAarHUTHOTO TOJIS TS
KHU3HU Ha 3emie, OJIIpHOE CUSHUE
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKON,  aMIepMeTp,
BOJIETMETP, peocTaT, CYETYMK OJIEKTPUUECKOW SHEpPIruH,
79 JIIEKTPOOCBETUTEIIbHBIE npuOOpHI, HarpeBaTeIbHbIC
. ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEJOXPaHUTENH, 3JIEKTPOMArHur, JIEKTPOABUraTEb

IMOCTOAHHOI'O TOKA, rCHCPATOP MOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kox snemenra [TpoBepsieMbIe AIEMEHTHI COAePIKAHUS
paszznena
MEXAHUNWYECKHUE SIBJIEHUSA
81 Mexanunueckoe nBwxkeHHe. MatepuanbHas Touka. Cucrema
' orcy€ra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO TBUKECHUS
8.3 PaBHOMEpHOE MPSAMOTHHEHHOE IBHKCHHE
3 8.4 HepaBHomepHoe mnpsiMonuHeliHOe nBrkeHHe. CpenHss u
' MT'HOBEHHAs CKOPOCTH Tella IPU HEPaBHOMEPHOM JBUKCHUH
8.5 VYckopenne. PaBHOYCKOpEHHOE MPSMOIMHENHOE IBUKEHHE
8.6 CBobOoanoe nagenue. OneiTh [ anunes
PaBHOMepHOE NBIKEHUE MO OKpY:XHOCTH. Ilepron u yacroTta
8.7 oOparieHusl. Jluneitnas u yriioBas CKOPOCTH.

LleHTpOoCTpeMUTENBHOE YCKOPEHHE
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8.8

IlepBebiit 3akoH HproToHa

8.9 Bropoii 3akon HerotoHa
8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHOUI cynepno3unuu CuiI
8.12 Cuita ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: Cuiia TPEHUS! CKOJIBKEHUS, CHJIa TPEHHSI TTOKOS,
' JpyTUe BUJbI TPEHUS
8.14 Cuna TSXKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOPEHHE
' CBOOOHOTO TaICHUS
8.15 JBwxenne muaHer Bokpyr Comnua. IlepBas kocmuueckast
' cKopocTb. HeBecoMOCTh U Ieperpysku
8.16 PaBHOBecue MarepuanbHOI TOUKH. AOCOIIOTHO TBEPAOE TEIO
PaBHOBecue TBEPIOro Tena ¢ 3aKperIEHHON OChIO BpalllEHUS.
8.17
MowmeHnT cuisl. LeHTp TsKEecTH
8.18 Nmmynse Tema. U3menenne umiynbca. IMIyabe CHb
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 PeaktuBHOE ABMKEHKE
8.21 Mexanunueckast paboTa 1 MOIIHOCTb
8.9 Pabora cun TskecTu, ynpyroct, TpeHus. CBs3b 3HEPruM U
' paboThI
823 [ToreHnnuanpHast SHEPrUs Telsa, MOAHATOTO HaJ IMOBEPXHOCTHIO
' 3emin
8.24 [ToTeHumanpHas 3HEPTUs CKATON NPY>KUHBI
8.25 Kunernueckas sneprus. Teopema 0 KUHETHUECKON YHEPTUU
8.26 3aKOH COXpaHEHUSI MEXaHMUECKOW YHEPTUU
[IpakTuyeckue paboOTHI:
OmpesenieHne CpelHEd CKOPOCTH CKOJBKEHHUS Opycka WU
JIBYDKEHUS LIapHKa MO HAKJIOHHOM miockocTH. OrmpenesneHue
YCKOpPEHHsI Tella TpU PABHOYCKOPEHHOM JBIDKEHHH  TI0
HAaKJIOHHOM IUIOCKOCTH.
8.27

HccnenoBanue 3aBUCUMOCTHM IYyTH  OT BpPEMEHHM IpH
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOM CKOPOCTH.

IIpoBepka rumnoTessl: €CiIu IPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HayaJlbHON CKOPOCTH MYTH OTHOCSITCSI KaK psiJi HEYETHBIX

qHuCClI, TO COOTBCTCTBYIOIIINEC MMPOMCIKYTKHU BpPEMCHHA
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OJIMHAKOBHI.
HccnenoBanue 3aBUCHMOCTH CWJIBI TPEHHS CKOJBKEHHS OT
CWIBI HOpMalbHOTO naBieHus. OmnpenenceHue kodpduimeHTta
TpeHUs CKoJbkeHHus. OmnpenencHue >XECTKOCTU TPYKHHEIL.
Omnpenenenre pabOThl CHIIBI TPEHHUS TPU PABHOMEPHOM
JIBW)KEHUM  Tella 10  TOPU3OHTAIBHOM  TIOBEPXHOCTH.
Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C

HUCITIOJIB30BaAHHNEM HEIIOABHIXHOI'O U IMOJBUKHOI'O 0J10KOB

duznyeckue SIBICHUS B npupoac: IMPUWIMBbBI W OTJIMBBI,

8.28 newkeHne 1iaHeT  COJIHEUYHOM  CHCTEMBI, PEaKTHBHOE
JOBUXKXCHUC )KUBBIX OpFaHI/I3MOB
8.9 TexHU4ecKue yCTpPOMCTBA: CHHUAOMETP, NATYUKU IOJIOKEHUS,

PaCCTOSAHUA U YCKOPCHUA, PAKCTBI

MEXAHHUYECKHUE KOJIEBAHUSA U BOJIHbBI

KonebarensHoe JABUIXKCHUC. OcHOBHEBIE XApPAKTCPUCTHKH

4 KOJIeOaHUM: IePHO/I, YaCTOTa, aMIUTUTY/Ia
9.9 MareMaTtnueckuii M INpYKUHHBIA MasTHHUKU. [IpeBpareHue
' SHEPTUU MPHU KOJIeOATETbHOM IBUKEHUN
93 3aryxaromue ~ KoineOaHus.  BpIHyXIeHHble — KojeOaHus.
' Pesonanc
Mexannyeckue BosiHbI. (CBOWCTBA MEXAaHMYECKHUX  BOJIH.
0.4 [IpononbHbIe U ONIEpeYHbIE BOJIHBI. J[JINHA BOJHBI U CKOPOCTh
' e€ pacnpoctpaHeHHs. MexaHnyeckue BOJHBI B TBEPJOM Telle,
CEHCMUYECKHE BOJIHBI
9.5 3ByK. [']poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wnudpa3Byk u yapTpa3Byk
[IpakTuueckue pabOTHI:
Onpenenenue YJaCTOTEI u rnepuoja KoJIeOaHui
MaTeMaTUYeCKOro MasiTHUKA.
OmnpeneneHyre 4acTOThl W IEpHOJa KojeOaHUN MPYKUHHOTO
MasTHHKA
9.7 Uccnenoanue 3aBUCUMOCTH rnepuoaa KoJeOaHmit

IMOABCIICHHOI'O K HUTHU I'py3a OT AJIMHBI HUTH. I/ICC.]'IGJIOBaHI/Ie
3aBUCHMOCTH Tepro/ia KOoJeOaHU MPY>KWUHHOTO MAasTHHKA OT
Macchl Tpy3a. [IpoBepka HE3aBHCHMOCTH TEepHOaa KoJieOaHUMH
rpy3a, MOABEUIEHHOTO K HUTH, OT MAcChl Ipy3a U KECTKOCTH

npyxuHbl. 3Mepenne yckopeHnus cBOOOAHOTO NaieHUs
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®usnueckue SBICHUS B MOPUPOJAE: BOCIPUATHE 3BYKOB
9.8 YKUBOTHBIMH, 3E€MJIETPSCEHHUE, CEHCMUUYECKUE BOJIHBI, IIyHAMHU,
9X0
9.9 TexHuueckue YCTpOMCTBA: 3XO0JI0T, HCII0JIb30BaHUE
' yIbTPa3ByKa B OBITY U TEXHUKE
QJIEKTPOMATI'HUTHOE IHOJIE U JIEKTPOMATI'HUTHBIE BOJIHbBI
101 ONEeKTPOMarHuTHOE  MOJie.  DJIEKTPOMAarHUTHBIE  BOJIHBIL.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [IIxana 37€KTPOMarHUTHBIX BOJIH
103 DleKTpoMarHuTHas  npupoga cBeta. CKOpocTh — CBera.
' BonHoBBIE cBOlICTBA CBETa
10 [IpakTuueckue paboOTHI:
104 N3ydyeHue CBOMCTB BIEKTPOMATHUTHBIX BOJH C ITOMOUIBIO
MOOWIBHOTO TenedoHa
105 du3ndeckue SBICHHUS B TPUPOJE: OMOJIOTUYECKOE ICHCTBHE
' BUJIUMOTO, YIbTPAQHOIETOBOIO U PEHTI€HOBCKOTO U3TyUCHH
108 TexHrn4ecKkue yCTpONCTBA: UCIOIB30BAHUE 3JIEKTPOMArHUTHBIX
' BOJIH JIJIs COTOBOM CBSI3U
CBETOBBIE SABJIEHUSA
111 JlyueBast monens cBera. MicTouHMKHM cBETa
11.2 [IpsimonnHENHOE pacIpOCTpaHEHHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aK0H OTpakKeHHs CBETa
114 [Ipenomiienne cBera. 3akoH mpenomieHust cBera. l[lonHoe
' BHYTPEHHEE OTPAXKEHUE CBETA
11.5 JIunza. Xop myuelt B IMH3E
11.6 Ontuueckas cuctema QoToarmapara, MUKPOCKOIIA U TeJIECKOoTa
1 117 I'maz3  kak  ontuueckas  cucrtema. binuzopykocts U
' JTaJIbHO30PKOCTh
118 Paznoxxenne Oenoro cera B cnekTp. OnbiTel HbroToHa.
' CnoxxeHue cieKkTpaibHbIX IBETOB. Jlucnepcus cBeta
[IpakTuueckue padbOTHI:
HccnegoBanue 3aBUCUMOCTH yIijla OTPaXeHUs] CBETOBOTO Jyda
11.9 OT yTJIa TaJICHUA.
N3ydeHne xapakTepUCTUK W300paKeHUS TpeaMeTa B TUIOCKOM
3epKaje.
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HccnenoBanne 3aBHCHUMOCTH yIiia TPETOMIICHUS CBETOBOTO
Jy4a OT yIJia aJIcHUs] Ha TPAHHMIIE «BO3YX — CTEKIION.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Omnpenenenne (GOKYCHOTO PACCTOSHHUS W ONTHYECCKOM CHIIBI
coOuparoIe JTMH3HI.

OMnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OneITBl MO  BOCHPUATHIO [IBETa MPEIMETOB TMPU  UX

HaOII0JICHUN Yepe3 IIBETOBBIC (PUITHTPHI

®dusnyeckue sABIeHU B npupoae: 3atmeHus Connua u JlyHsl,

11.10 IBeTa TeJ, ONTHYECKHE SBJIEHUsS B aTMmocdepe (1BeT Heda,
pedpakius, pagyra, MUPax)
1111 TexHuueckue ycTpoiCTBa: OYKH, TEPHUCKON, (QoToanmapar,
' ONTUYECKNE CBETOBO/IbI
KBAHTOBBIE SABJIEHUS
121 OmnbiTel Pezepdopna u mianerapHas mMozaenb atoma. Mojenb
' aroma bopa
. Hcnyckanne w©  morjiouieHWe cBera aroMoM. KBaHTHI
' JIuHeityaTbie CIEKTPhI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
Yy Crpoenue atoMHoro aapa. HykiaoHHas Moieb aTOMHOTO si/ipa.
' N3otonst
125 PaguoaxktuBHble  mpeBpameHus.  llepuox  momypacnana
' aTOMHBIX sJIEp
12.6 SAnepHble peaknuu. 3aKOHbl COXpaHEHUs 3apsAJOBOIO U
12 ' MacCoOBOTO YMCE
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunTe3a u geneHus saep. VCTouHHMKHM SHEprum
' ConHua u 38€311
12.9 AnepHas sHepreTuka. [[eficTBHE paguOAKTUBHBIX HM3Iy4ECHUU
' Ha JKUBbIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HabntoaeHue CriIonHbIX M IMHEWYAThIX CIIEKTPOB U3ITyUESHHUS.
12.10 HccnenoBanue TPEKOB: H3MEPEHUE DHHEPIMM YacTHUIBI 110
TOPMO3HOMY NyTH (110 oTOorpadusam).
W3mepenune paanoakTUBHOTO (poHa
12.11 ®usnueckue  SABIEHUS B IIPUPOJE: €CTECTBEHHBIN
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panMOaKTUBHBIA (OH, KOCMHUYECKHE IyYHd, PpaAHOaKTHBHOE
W3JIy4€HHUE NMPUPOIHBIX MUHEPAJIOB, NEHCTBUE PATHOAKTUBHBIX

M3JIy4EHUI Ha OPraHU3M 4eJ0BeKa

12.12

TexHuyeckue yCTpOMCTBa: CHEKTPOCKOI, HWHAWBHYaTbHBIH

AO03UMETP, KaMEpa Bunscona
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IMPOBEPAEMBIE HA OI'D 1O ®PU3BUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OFPA30BATEJBHON ITPOT'PAMMBbBI

OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMpoBePSIeMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111€r0
o0pa3oBanusi Ha ocHoBe PI'OC

[Tonumanue ponau (GU3MKK B HAy4YHOW KapTHHE MHUPa; CHOPMHUPOBAHHOCTH
0a30BBIX TPEACTABICHUN O 3aKOHOMEPHOW CBSI3W M ITO3HABAEMOCTH SIBJICHHUM
IPUPOIBI, O POJIM SKCIIEPUMEHTA B (PU3UKE, O CUCTeMOooOpa3ymomeil ponu GU3uKu
B Ppa3BUTUU €CTECTBEHHBIX HAayK, TEXHMKM M TEXHOJIOTHH, 00 3BOJIIOLUU
¢u3nUecKkux 3HAHWKA W WX POJM B IEJIOCTHOW €CTECTBEHHOHAYYHOH KapTHHE
MHpa, O BKJIaJI€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,

00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, PA3BUTHE TEXHUKHU U TEXHOJIOTHI

3HaHUS O BHJAX Marepuu (BEIIECTBO M TIIOJIE), O JBM)KEHHH KakK CIocooe
CYIIECTBOBaHHUS MaTepuu, 00 AaTOMHO-MOJIEKYJISPHOM TEOpUU CTPOCHUS
BEIIECTBA, O (UIMYCCKOW CYIIHOCTH SIBJICHHM MPHUPOABI (MEXaHUYCCKHX,
TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3jNyaTh SBIICHUS IO
ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, J€MOHCTPHUPYIOIINX
naHHoe (u3MYeckoe SBJICHHE, YMEHHUE pAaclo3HABaTh MPOSBICHUE H3YyUEHHBIX
¢u3nyecKux SBIEHUI B OKpYKAIOLIEM MHpPE, BBIIEIAS WX CYIIECTBEHHBIE

cBoOMCTBa (IIPU3HAKK)

Bnagenue ocHoBaMM MOHATHIHOIO anmnapara ¥ CUMBOJIUYECKOIO A3bIKa PU3UKU U
UCMOJIb30BaHUE UX Ui pelleHUs y4eOHbIX 3a7ay; YMEHHE XapaKTepH30BaTh
CBOICcTBa Tel, PU3NUECKUE SBIECHUS U MPOLIECCHI, UCTIONB3YS (PyHIaMEHTAIbHbIE

" OMIIUPUYICCKHUEC 3aKOHBI

YMeHHe ONuChIBaTh HU3YUYCHHBIC CBOMCTBA T€N U (I)I/I3I/I‘-ICCKI/IC SABJICHUS, NUCTIOJIb3YA

(U3UYECKHE BETUIMHBI

Brnagenne ocHOBaMH METOJIOB HAYYHOTO TMO3HAHUS C YYETOM COOIIOJIEHUS
npaBuy 6€30macHOro Tpyaa: HabmoieHne PU3NUECKUX SBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMPATh SKCIIEPUMEHTATBHYIO YCTAHOBKY M3 JIaHHOTO
Habopa 000pyIOBaHMS IO UHCTPYKIINH, OTIMCHIBATH X0 OTIBITA U 3aIMCHIBATH €0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IMPOBEACHUEC IMPAMBIX W KOCBCHHBLIX H3MepeHHI>i (1)I/ISI/I‘~ICCKI/IX BCJIIMYHH: YMCHHUC
IUTAHUPOBATh HW3MEPEHHS, CaMOCTOSTENIbHO COOMpaTh HSKCIEPUMEHTAIbHYIO

YCTAaHOBKY IIO MHCTPYKIHH, BBIYHCIIATH 3HAUYCHUC BCJIMYWHBI U aHAJIU3UPOBATH
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IIOJIy4eHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHOM IIOIPEIIHOCTH pe3yIbTaTOB
W3MEPEHHI;

MPOBCACHUC HCCJIOKHBIX SKCIICPUMCHTAJIbBHBIX I/ICCJIGILOBaHPIfI; CaMOCTOATEIIBHO
coOuparh HSKCHEPUMEHTAIbHYI0 YCTAaHOBKY M TPOBOJUTH HCCIEIOBAHUE IIO
HHCTPYKIUHU, NPCACTABIIATE MOJYYCHHBIC 3aBUCUMOCTU (1)I/ISI/II-ICCKI/IX BCIIMYHNH B
BUJEe TabmuI W TrpadUKOB, YUYHUTHIBATH MOTPEIIHOCTH, J€JaTh BBIBOABI IO

pe3ynbTaTam UCCIIeI0BaHUS

[TornManue XxapakTEePHBIX CBOMCTB (U3MUECKUX MOJENIEH (MaTepuanbHas TOUKa,
abCoIOTHO TBEPIOE TEJIO, MOJEIHU CTPOCHUS TI'a30B, KHUIKOCTEH U TBEPABIX TeEI,
IUIaHeTapHas MOJeb aToMa, HYKJIOHHAas MOJieJb aTOMHOIO S/ipa) U yMEHHE

NPUMEHSTH UX U1 O0BSICHEHUS (PH3HUUECKUX MPOIIECCOB

YMmenne oOBSICHATH (PU3MYECKHE MPOIECCHl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, B YacTHOCTH,
BBISIBIISITh [TPUYMHHO-CJICICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOpOW Ha
U3ydyeHHblE  CBOMCTBa  (U3MYECKMX  SBIECHUHM,  (u3MyecKue  3aKOHBI,

3aKOHOMCPHOCTH U MOJCIN

YMeHue pemarth pacuéTHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHUM), HCIOJIB3YS
3aKOHBI W (OPMYIBI, CBS3BIBAIOIIME (U3NUYECKUE BEIWYHMHBI, B YaCTHOCTH,
3aMHuChIBaTh KPaTKOE YCIOBHE 3a/ayd, BBIBIATH HEAOCTAIONIME JaHHbIC,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE [UIsl €€ pEelleHUs, UCIOIb30BaTh
CIPaBOYHBIC JlaHHBIC, TMPOBOJUTH pPACU€Thl M OICHUBATh PEATUCTHUYHOCTD
MOJIyYUEHHOT0  3HA4eHMs  (PU3NYECKOW  BEJIMYMHBI; YMEHHUE  OINpPEAEIsATh

PasMCPHOCTb (1)H3quCKOﬁ BCINYUHEI, HOHy‘ICHHOﬁ IIpHu pCHICHHUU 3ala4n

YMeHHe XapaKTepHu30BaTh MPUHLMUIIBI JEHCTBUS TEXHUYECKUX YCTPOWCTB, B TOM
yucie ObITOBBIX MPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJOIMUYECKUX MPOLIECCOB 110
UX OIIMCaHWIO, MCHOJb3ysl 3HAHUS O CBOMCTBAaX (U3NYECKUX SIBJICHUN U

HGO6XO,I[I/IMHC (bI/I3I/I‘-IeCKI/Ie 3aKOHOMEPHOCTHU

10

YMeHue UCToNIb30BaTh 3HaHUS O (PU3MUECKUX SBICHUSX B MOBCEIHEBHOW >KU3HU
Juist obecriedeHusi 0e30MacHOCTH MpH O0OpalleHuHu ¢ OBITOBBIMHM MpHOOpaMu U
TEXHUYECKUMHU YCTPOMCTBaMHU, COXPAHEHUS 3H0pOBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOTO TTOBEICHHS B OKPYXKAIOWIEH cpejie; MTOHNMAaHNe HEOOXOJUMOCTH
OPUMEHEHHUS JOCTHXKEHUH (U3MKM WM TEXHOJOTMM M palHdOHaIbHOTO

PUPOIONOIB30BaAHUS

11

OmnpIT IIOMCKa, HpeO6p330BaHI/I}I U MNPCACTaBJIICHUA I/IH(I)OpMaI_[I/II/I (bI/IBI/ILICCKOl"O
COJACpIKaHUA C HCIIOJIB30BaHHUEM I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX

TeXHOHOFHﬁ; YMCHHEC OLICHUBATH JOCTOBCPHOCTH I'[OJ'Iy‘-IGHHOfI I/IH(I)OpMaI_II/II/I Ha
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OCHOBE€ MUMCHOIINXCA 3HaHUU U JOMOJIHUTCIIBHBIX HMCTOYHHUKOB;, YMCHHUC
UCTIONIB30BaTh TPH BBIOJHEHHHM YYEOHBIX 3aJaHUll  HAayYHO-TIOMYJISIPHYIO
TUTEepaTypy (PU3NYECKOTO COJCpIKaHUs, CIPABOYHBIC MaTEPHAIBI, PECYPCHI CETH
WNuTtepuet; BiameHue 0a30BBIMM HaBbIKaMM TpeoOpa3oBaHus HHGOpMAIUU W3
OHOW 3HAKOBOW CHUCTEMBl B JpYI'Yyl0; YMEHHE CO3/1aBaThb COOCTBEHHBIE
NUCHMEHHBIC W YCTHBIC COOOIICHHS HAa OCHOBE HMH(MOpPMAIMM W3 HECKOJIBKHX

HUCTOYHHUKOB
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HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, TIPOBEPAEMbBIX HA OI'D 11O

OU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUYECKHUE SABJIEHUSA
11 Mexanuueckoe aBuxeHHe. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTH
' JIBUKECHHUS
PaBHOMepHOE 1 HepaBHOMepHOE ABMkeHUE. CpeHsis ckopocTh. PopMyiia it BBIYUCICHUS
1.2 cpeaHei ckopoctu: V = S/t
PaBHOMepHOE MpsIMOJIMHENWHOE NIBHXKEHHE. 3aBUCHMOCTh KOOPJMHATHI T€la OT BPEMEHH B
ClIy4yae paBHOMEPHOI'O MPSMOJIMHENHOTO ABUKEHHUS:
13 x(t)=x,+v 1
['paduku 3aBUCHUMOCTH OT BPEMEHHU MJsl MPOEKIMH CKOPOCTH, MPOEKIUU IepeMelleHusl,
MyTH, KOOPAUHATHI TP PABHOMEPHOM MPSIMOJIMHEMHOM JIBU)KEHUU
3aBUCUMOCTbh KOOPJIMHATHI T€JIA OT BPEMEHH B ClIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO
JIBU>KEHUS:
.
Sy =vy =i+ ay= ;
2
DopMyIIbl ISl MPOEKIINH MEPEMEIICHUS, TPOSKIIMA CKOPOCTH U MPOEKIMH YCKOPEHUS TIPH
PaBHOYCKOPEHHOM MPSMOINHEHHOM JIBUKECHUU:
14 +2
5. (D) =vy, -r+ax-3.
U_\_(f) =Up, T4, 1,
a,(f) =canst,
Ul.‘c: - U1.'r2 zzax‘g:r
I'paduky 3aBUCHMOCTH OT BpEeMEHHU U TPOCKIUU YCKOPEHUS, MPOEKIUU CKOPOCTH,
MIPOCKIIUHY TIEPEMENICHUS, KOOPAUHATHI PH PABHOYCKOPEHHOM IPSIMOJIMHEMHOM JIBUYKEHUU
CBobGomnoe manenue. GopMyIibl, ONMUCHIBAIOIINE CBOOOJAHOE TMAJCHUE Tella MO0 BEPTHKAIH
15 (IBWKEHWE Telna BHU3 WJIM BBEPX OTHOCHTEIHHO TOBEPXHOCTH 3emiu). ['paduku
' 3aBUCUMOCTH OT BPEMEHH JUIsl TIPOCKIINK YCKOPEHHUS, TPOSKIIMH CKOPOCTH W KOOPIUHATHI
pyu CBOOOTHOM TAJCHUH TeJa MO BEPTUKATIN
16 CxopocTh paBHOMEPHOTO JIBIKEHHSI TeJla 10 OKpy)HOCTH. HampaBnenue ckopocTH.

dopmyiia 715 BBIYUCICHUS CKOPOCTHU Yepe3 painyc OKPYKHOCTH U IEPUOJ OOpaICHUS:
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2MR

UZT

LentpoctpemutenbHoe yckopenue. HampapieHne LEHTPOCTPEMHUTENIBHOIO YCKOPEHHUSI.

CDopMyJIa JJIL BBIYHUCJIICHUA YCKOPCHUA:

dopmyna, cBA3BIBAIOLIAS IEPUOJI U YACTOTY OOpaIlleHUs:

V= ?

Macca. IInoTHOCTB BCIICCTBA. cI)O];)My.]'la JJIA BBIYUCICHUSA IIJTIOTHOCTH .

_m

1.7 V
1.8 Cuna — BektopHas pusndeckas BenuarHa. CIoKeHUE CHIT
19 SIBnenune nunepuuu. [lepsorit 3akon HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-da
CoHarnpaBleHHOCTh BEKTOpPa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIIECH Ha TEJO
BzaumopeiictBue Ten. Tperuit 3akon HproToHa:
1.11 F IS _Fl—s»E
TpeHue NMokost U TpeHUue CKOJbxkeHus. PopMyna Il BBIYMCICHUS MOIYJS CUJIbI TPEHUS
CKOJIBKEHUS:
1.12 =L-]
FTP -
Hedbopmarust Ttena. Ympyrue u Heynpyrue negopmanuu. 3aKOoH YHpyrou nedopmaruu
(3akoH ['yka):
1.13 F=k-Al
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1.14

BC@MI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

my -M,
F=g L1 _2%
R
Cuna TspkecTu. Y CKOpeHHe CBOOOTHOTO MaeHHUS.
®opmyna a7 BEIYUCICHUS CUJIbI TSKECTH BOIM3H MOBepXHOCTH 3emun: F = mg.
JBrxenue manet Bokpyr Comnnuna. [lepBas kocMuueckast ckopocts. HeBecomMocTs u

neperpy3Ku

1.15

Nmmynbe Tena — BekTopHast Gu3nUYecKas BeTMIHHA.
D=mi

Nmnynbe cuctemsl Ten. M3menenune ummysbsca. IMIynbe cuiibl

1.16

3aKOH COXpaHEHMsI UMITYJIbCa JJI 3aMKHYTOM CHUCTEMBI TEN:
p=myly +imy U, =const

PeakTuBHOE ABM)KEHHUE

1.17

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITBL:

A=Fsooso

Mexanuueckast MOIITHOCTb:

n=4
I

1.18

Kunernueckas u MMOTCHIMAJIbHAA 9HCPI'H. CDOpMy.]'Ia JJI1 BBIYUCIICHUA KUHETHYCCKOMN

SHEpPruu:

J'HUE
BTy

Teopema o kuHeTHueckor s3Heprun. Popmyra 1 BHIYUCICHUS TOTCHIMAIBHONW SHEPTHH

Tesa, OJHATOrO

Haj 3eMéi:

E,=mgh

1.19

Mexanuueckas OHCPIui:
E=E.+E,

3aKOH COXpaHEHMs MEXaHU4eCKol sHeprun. Popmyia 1 3aKOHA COXPAHEHUs
MEXaHUYECKOM dHEepruu B OTCyTCTBUE Uil TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHCPI'UU IIPpU HAJIMYUU CHIIBI TPCHUS.
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1.20

ITpocThie MeXaHU3MBI. «30JI0TOE MPABHUII0» MEXAHUKH.
Peruar. Moment cuibel: M - FI.

VYcnoBue paBHOBECHUS pblyara:
M +M +..=0
[MoxBwxHbIH 1 HenmoABKHBIN Ooku. KITJ] mpocThIXx MEXaHU3MOB,

n= Anonesaas

A—a&rpaqe:ﬂzﬂaa

1.21

JlaBiieHue TBEpIOTO TENA.
@dopmyna 175 BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:

_E
p==-

JlaBienue raza. ATMochepHOe TaBlIcHHE.

FI/I,I[pOCTaTI/I‘ieCKOC JAaBJICHUC BHYTPH KUAKOCTHU.

dopmyina s BBIYMCIICHUS TABJICHNS BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3akon [lackans. ['mapaBaudeckuii npecc

1.23

3akoH Apxumena. Gopmyna ayg onpeneneHuss BbITAIKUBAIOIIECH CUJIbL, ACHCTBYIOIIEH Ha

TEJIO, MOTPYKEHHOE B HKUIKOCTH WJIU a3
Fags =PEV

Ycnosue ninaBanus Tena. [InaBanue CYAOB 1 BO3AYXOIIAaBAHUC

1.24

Mexanudeckue KojeOaHus. AMHJ’II/ITy,Z[a, nepuoa MW 4YacToTa KoJIe0aHuiA. CDOpMy.]'Ia,

CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOJIeOaHUH:

1.25

MaremaTiuecKkuii U NpyKUHHBIH MasTHUKH. [IpeBpaiiieHne sHepruu mnpu KosuedareabHOM

JBUXCHUHN

1.26

3aTyxaI0mHe KoJieOaHMsI. BLIHY)KIICHHBIG koJieOanus. Pe3onanc

1.27

MexaHU4ecKHe BOJIHEI. HponoanHe H IOHICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb

pacrpoCcTpaHeHUs BOJHBI:

b=v-T

1.28

3By1(. rpOMKOCTL " BBICOTA 3BYKa. OTpa)KCHI/Ie 3BYKOBOI71 BOJIHBI Ha TpaHULIC ABYX CpPCI.

Wnudpa3Byk u yiabTpa3Byk
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1.29

Ilpakxmuueckue pabomul

N3Mepenne cpegHell TUIOTHOCTH BEIIECTBA; apXUMEIAOBOM CHIIBI; KECTKOCTU MPY>KUHBI,
KO3 pHLIMEeHTa TPEHUS CKOJbKEHHs; paOOThl CHIIBI TPEHHMS, CHUJIBl YHIPYTrOCTH; CpeaHen
CKOpPOCTH JIBUKEHUsI OpyCKa 110 HAaKJIOHHOM IJIOCKOCTH; YCKOPEHHs OpycKa IpU JABHKEHUU
[0 HAKJIOHHOHM IJIOCKOCTH; YaCTOTHI M MEpHOAa KoJeOaHWH MaTeMaTHYecKOro MasTHUKA;
YacTOThI U NepHoa KojaeOaHul NpyKUHHOIO MasiTHUKA; MOMEHTA CHJIBL, JIeHCTBYIOILEr0 Ha
pblYar; paboThl CHIIBI YIPYTOCTH MpPH MOABEME Tpy3a C MOMOIIBIO0 HEMOJIBMKHOTO OJIOKa,
paboOThI CUIIBI YIPYTOCTH IPU NOABEME Ipy3a C MOMOILBIO TOJIBUKHOTO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tela U OT
IUIOTHOCTH YKUAKOCTU; HE3aBUCHUMOCTH BBITAJIKHBAIOIIEH CHJIBI OT MAacChl Te€Ja; CHIIBI
TPEHMSI CKOJIKEHHUSI OT CHJIbl HOPMaJbHOTO JABJIEHMSI M OT POJa NMOBEPXHOCTHU; CHIIbI
yIPYrocTH, BO3HHUKAIOIIEH B IpPYKUHE, OT CTENEeHM jAedopMaliy NPYKUHBI; YCKOPEHMS
Opycka OT yrjla HAKJIOHA HaIpaBISIONICH; Tepuoaa (YacToThl) KoieOaHWUN HHUTSIHOTO
MasTHUKA OT JJMHBI HUTH; NIEpUOAa KOJeOaHuil NPy KMHHOTO MasiTHUKAa OT Macchl Ipysa U
KECTKOCTU TPYKUHBI; HCCIEJOBAaHME HE3aBUCUMOCTH IIEpUOJa KOJEOaHUH HUTSHOIO

MasAsTHHUKA OT MACChI I'py3a. HpOBCpKa YCJIOBUA paAaBHOBCCHUS pblUara

1.30

Quzuueckue a61eHUs 8 npupooe: TPUMEPbl IBUKEHUS C Pa3IMUHbIMH CKOPOCTSMH B KUBOU
U HEXHUBOW MpUpPOE, NeHCTBUE CUIIBI TPEHUS B MPUPOJIC U TEXHHKE, MPUIUBBI U OTJIHBBHI,
nBikeHne TutaHeT COJMHEYHOW CHCTEMbl, PEaKTHUBHOE JBIKEHHE >KHUBBIX OPTraHU3MOB,
pBIYary B Teje YeloBeKa, BIUsSHUE aTMOC(HEpPHOTro JaBICHUS Ha KUBOW OpraHu3M, IIaBaHUe

pI)I6, BOCIIPHUATHUC 3BYKOB JKUBOTHBIMHU, 3CMJICTPSACCHUC, CEMCMHUYECKHE BOJIHBI, IyHaMH, 5X0

1.31

Texnuyeckue ycmpoiicmea: CIUIOMETP, AATYUKU TOJOXKEHHS, PACCTOSHUS M YCKOPEHMS,
JUHAMOMETp, TOJIIIUIHUKYA, PaKeThl, pblYar, IMOABIKHBI M HEMOJABUXHBIA OJIOKH,
HAKJIOHHAs IJIOCKOCTb, MPOCThIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCY/ b, YCTPOHCTBO
BOJIONPOBO/A, THAPABIMYECKHUH IpPECcC, MaHOMETpP, OapoMeTp, BHICOTOMEp, MOPIIHEBOU

HAcoC, apeoMeTp, IXOJIOT, UCIIOIB30BAHUE YIIbTPa3BYyKa B ObITY M TEXHUKE

TEIIVIOBBIE SABJIEHUSA

2.1

OCHOBHBIC ITOJIOKECHUS MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOpHUU CTPOCHHA BCIICCTBA. Mogaenn
TBép,[[OFO, KHUAKOTO 1 ra3006pa3Hor0 COCTOSIHUM BEIIECTBA. KpI/ICTaJ'IJII/I‘-IeCKI/Ie u aMOp(I)HLIe

TCII1a

2.2

JBwkenue yactuil BemiecTBa. CBS3b CKOPOCTH JBMDKCHHS YacTHI[ C TeMIIepaTypoil.

BpoynoBckoe nBuxenue, mudpdys3us

2.3

CwmaumnBaHUe U KalmUJIIAPHBIC ABJICHUA

2.4

TennoBoe paclIMpeHne U cxKaTue

2.5

TenoBoe paBHOBecUE

2.6

BuyTpennsis sHeprus. PaGora u Teronepenaya Kak crnocoObl M3MEHEHUS BHYTpEHHEH
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SHEPrUuu

2.7 Buib! Terionepenaun: TeIIONPOBOIHOCTD, KOHBEKIIHS, U3TyICHHE
HarpeBanue u oxnaxaenue ten. KoaudecTBo TEMIOTHL. Y AelbHAas TETIOEMKOCTD:
2.8 =em(t,~t,)
Q=cml\t, -1
3aK0H COXpaHEHUsI YHEPTUH B TEIUIOBBIX MpoIieccax. Y paBHEHHUE TEINIOBOTO OallaHca:
2.9 Ql -|-1;'_::}2 +..=0
Ucnapenue u xoHneHcaiusa. M3MeHeHne BHYTPEHHEW SHEPrUM B MPOIIECCE HCTApeHUs M
2.10 KoHaeHcanuu. Kunenue sxuakoctu. Y aenbHas Teriora napooodpasoanus: L = Q/m
2.11 BraxxaocTs Bo31yXa
[MnaBneHne W Kpucrawusanus. VI3MeHeHWE BHYTpEHHEH SHEpPTUM TpU TUIABIICHUH U
KpUCTAJUTM3allMU. Y JICIbHAS TETUIOTA TUTABJICHHUS:
2.12 Q
m
213 BHyTpeHHsIst SHEpIrHst CTOpaHus TOIUIMBA. Y JelbHas TEIUIOTa CropaHus Toriusa: = Q/m
2.14 [Tpuniume! paboTe! TermoBbix ABuraTenei. KI1JI remmoBoro asurarens
Ipaxmuueckue pabomul
W3mepeHune yneiabHONW TEMIOEMKOCTH METAUTMUECKOTO MWIMHAPA; KOJIUYECTBAa TEIUIOTHI,
MOJTyYEHHOTO BOJIOW KOMHATHOM TEMIIEPaTyphl PUKCHPOBAHHON MacChl, B KOTOPYIO OMYIICH
215 HarpeThli IWIMHAP, KOJWYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM IMJIMHJAPOM, IIOCTIe
OIYCKaHUs €r0 B BOAY KOMHATHOW TEMITepaTypbhl; OTHOCHTEIHHOW BIQKHOCTH BO3yXa;
yIETbHOM TEIUIOTHI TUIaBIeHUs Nbaa. VccienoBaHue M3MEHEHUS TEMIEpaTyphl BOABI MpHU
Pa3IUYHBIX YCJIOBHSIX; SBJICHHS TEIUIOOOMEHA IMPU CMENIMBAHUHM XOJOTHOW W TOpsdeit
BOJIBI; TIPOIIECCa UCTIAPEHUS
Qu3suueckue s61eHUs 8 Npupooe: TIOBEPXHOCTHOE HATSDKCHHUE W KaNWJUISIPHBIC SBJICHUS B
2.16 npupose, KpUCTAJUIBI B Ipupone, uzinydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOpPCKHE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, WHes, CHeTa
Texnuueckue  ycmpoiicmea:  KamWUISAPbl, TPUMEPHl  HCIOJIB30BAHUS  KPHCTAJUIOB,
2.17 KUJKOCTHBI TEpPMOMETp, AATYUK TEMIEPAaTyphl, TEPMOC, CHUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETPBI, ICKXPOMETP, ITapoBasi TypOMHA, TBUTATEI> BHYTPEHHETO CTOPaHUS
3 SJIEKTPOMAI'HUTHBIE SABJAEHUS

83




3.1

DnekTpusanus Ten. /[Ba Buaa 31eKTpUUYECKUX 3apsia0B

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEeHHsI STEKTPUUECKOTO 3apsiia
34 Onexkrpuueckoe nosie. Hanmpspk€HHOCTH anekTpuueckoro mnois. [lpuHiun cynepnosunuun
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM yYPOBHE)
35 Hocurenu snektpuyeckux 3apsaoB. JeHMCTBHE 3JIEKTPUUYECKOrO MOJISI HA SJIEKTPUUYECKHUE
3apanbl. [IpoBOAHUKY U AUAIIEKTPUKU
[TocTossHHBIN  AlEKTpUYECKUA TOK. JleWcTBUA 3yekTpuyeckoro Toka. Cuna  Toka.
Hanpsxenue.
3.6 I=qg/t,U=A/q
DJIEKTPUUYECKOE COMPOTUBIICHUE. Y AEIBHOE ANEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COEINHEHHUE TPOBOIHHUKOB:
1,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe coeiMHEHNE TPOBOAHUKOB PABHOTO COIIPOTUBIICHMUS:
U =U;I=I+I; Rz%.
CMmeliaHHble COEJUHEHMS IPOBOITHUKOB
Pa6ota u MmomHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoyns — Jlenma:
3.11 O=I"R-t
3.12 OnbiT Opcrena. MarHUTHOE TOJIE€ TPSIMOTO TMPOBOJHHMKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIUU
3.13 MarsauTtHoe 1noJje MoCTOSHHOTO MarHuTa. BzaumoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14 JleficTBHe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMarnuTHON UHAYKIUU. [IpaBumo Jlenua
3.16 IIpakxmuueckue pabomoi
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N3mepenue 37IeKTPHUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIITHOCTH JJICKTPUUYECKOTO TOKA;
paboTHI AIEKTPUIECKOTO TOKA.

HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHHUKE (PE3UCTOPHI,
JAMITOYKa), OT HANpsOKCHHS Ha KOHIAX TPOBOJHHMKA; 3aBUCHMOCTH COIPOTHUBICHHS OT
JJIMHBI TPOBOAHUKA, IJIOMAAN €0 HONICPCYHOI'0 CCUHCHUA U YACIIBHOTO COITPOTUBJICHUA.
[TpoBepka mpaBuiia AJisl AIEKTPHUECKOTO HANIPSDKEHHS TIPU TOCIICI0BATEIBHOM COSIMHEHUH
MMPOBOAHUKOB; IMpaBujia AJIA CUJIbI JJICKTPUYCCKOI'0 TOKa IMPpU MapajljiCJIbHOM COCIAWMHCHUU

MIPOBOJTHUKOB (PE3UCTOPHI U JTAMITOYKA)

Dusuveckue s61eHUSL 8 npupode.‘ QJICKTPHUYCCKUC SABJICHUS B aTMOC(l)epe, SJICKTPHUYICCTBO

3.17 KUBBIX OPraHU3MOB, MarHUTHOE MOJIe 3eMJIH, Aper] MOI0COB, pOIh MAarHUTHOTO TTOJIS TSt
JKU3HU Ha 3emJie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT, CUYETUHK
318 JNIEKTPUYECKOW  DHEPrHH,  JJEKTPOOCBETUTEIbHBIE  NPUOOpHI,  HarpeBaTelbHBIC
' ANIEKTPONpUOOpsl  (IPUMEPHI),  DJICKTPUUYECKHE  NPEJOXPAHUTEIH,  AJIEKTPOMArHUT,
JJIEKTPOJIBUTATEIh TOCTOSIHHOTO TOKA, TEHEPaTOp MOCTOSTHHOTO TOKa
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJTH
3.20 Jlyaesast Mmonens cBeta. [IpssmMonnHeitHOE pacpocTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cBera. [Imockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Hucniepcust cBera
394 JIunza. Xon nmydeit B tuH3e. POKycHOE paccTossHUE AMH3BL. Onrtrueckas cuia JauH3bL D =
' 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
Ipakxmuueckue pabomul
N3mMepenue onTUYeCKON CHIIbI COOMpArOIIel JIMH3bI; (POKYCHOTO paccTOSIHUS COOMparolien
auH3Bl (IO CBOMCTBY pPaBEHCTBA Pa3MEpPOB IpeaAMeTa M H300pakeHHs, KOT/a IMpeaMeT
3.26 pacIoyio’keH B JBOMHOM (hoKyce), moKa3aTess MPeIOMIICHHSI CTEKIIA.
HccnenoBanue cBOWCTBA M300paKEHUSI, TIOJYICHHOTO C MOMOIIBIO COOHMPAONICH JIMH3HI,
U3MEHEHUS (POKYCHOTO pacCTOSHHUsSL JBYX CJOXEHHBIX JIMH3; 3aBHCHUMOCTU yIJa
MPEJIOMIJICHHUS] CBETOBOTO JIyda OT YTJIa MaIeHHs Ha TPAHUIIE «BO3IYX — CTEKIIO»
397 Qusuueckue senenus 6 npupoode: 3armenuss ComHia u JIyHBI, mBeTa TeN, ONTUYECKHE
' sBJICHUA B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea. 09KH, TIEPUCKOII, (POTOAITIAPAT, ONTHIECKHE CBETOBOIBI
4 KBAHTOBBIE SABJIEHU S
4.1 PagnoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydenus. Peakiyu anbda-u Oeta-pacnaaa
4.2 OmnpiTel Pezepdopaa mo paccesuuto anbda-yactuu. [Inanerapuas moaens atroma
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4.3

Cocras aromHoro sapa. M3oronst

4.4 [Tepuon monypacmnana aTOMHBIX SIAEP
4.5 SAnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O YNCEN
Qusuueckue A61eHUs 8 NPUpooe: eCTECTBEHHBIH PaJMOaKTHUBHBIN (HOH, KOCMUYECKHE JIy4H,
4.6 PaAMOaKTUBHOE M3Iy4Y€HHE IPUPOIHBIX MUHEPAJIOB, ACUCTBUE PAJUOAKTUBHBIX U3JIy4EeHUN
Ha OpPraHu3M YeJIOBEKa
A7 Texnuyeckue ycmpoiicmea: CIEKTPOCKON, MHIWBUAYAJbHBIN 103UMETp, kKamepa BuibcoHa,

AJIepHasl SHEPreTUKa
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YYEBHO-METO/JUYECKOE OBECITIEYEHUE OBPA30OBATEJIBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usuka: 7-ii knacc: 6a30BbIi ypoBeHb: yueOHuk, 7 kinacc/ Ilepeimkun W.M., MBanoB A.W.,

Axkuunonepnoe obmectBo «M3narensctBo «IIpocemenue»

2. Gusuka: 8-if kimacc: 0a3oBBIM ypoBeHb: yueOHUWK, 8 kiacc/ Ilepermkuna M. M., MBanoB A. U.,

AxkunonepHoe obmectBo «MznarensctBo «IIpocBemenue»

3. ®usuka: 9-ii kmacc: 6a30BbIi YpoBeHb: yueOHUK, 9 kiacc/ [lepeimkun Y. M., I'yrhuk E. M., BanoB

A. ., IletpoBa M. A., AkumonepHoe obmiectBo«M3aarenbetBo «IIpocBemieHuey

4. Jlykamuk B.M. COopHuK BompocoB U 3aaau 1o ¢pusuke. /-9 xi1. — M.: IIpocsemienne

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®usuka. 7 xknacc. YMK. Meronuueckoe nocodue k yueOnuky A. B.Ilepsimkuna. ®I'OC. Astop

kuauru: ['pomiieBa Onbra Mnbunnyna. 3aarenbetBo: DK3aMeH
2. JIykamuk B.M. COopHHMK BOIIpocoB U 3a1a4 1o ¢usuke. 7-9 k. — M.: [IpocBemienne

3. Kupux JI.LA. ®usuka — 7 Pa3HOypOBHEBBIE CaMOCTOATENBHBIE M KOHTPOJBbHBIE PAaOOTHL. — 5-€

n3nanne,- M.MJIEKCA
4. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopasie padoTbl. KoHTpOIBHBIC 3a1aHUS

5. «KoHTponpHO-m3MepuTenbHbIe MaTepuanbl. Pusnka. 7 kinacce/Coct. H.U. 3opun. — 2-e uz ., mepepad.

— M.:BAKO

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://myschool.edu.ru/ - IIOC Mos mikona;

https://edsoo.ru/ - bubnuorexa [{OK;

http://school-collection.edu.ru/ - komnexius ITOP;

https://resh.edu.ru/subject/lesson/ - Poccuiickas 371eKTpOHHAS IIKOJIA;

http://virtuallab.by/publ/laboratornye_raboty/28 - Hayka netssm BupTyaibHbIE

o/



naboparopHbie paboThI 110 Gu3nke 7-9 knacc (BUICOPOIUKH U ONMUCAHUSA);
http://seninvg07.narod.ru/004_fiz_lab.htm - uaTepakTuBHBIC TA0OpPaTOpPHBIE PAOOTHI;

https://media.prosv.ru/fg/ - 6ank 3aganuii o GyHKIMOHAILHON IPAMOTHOCTH.
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