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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no Qusnke Ha ypoBHE OCHOBHOI'O OOIIETO 0Opa30BaHMs COCTaBJICHA
Ha OCHOBE MOJIO)KCHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3zoBarenbHO mporpaMmsbl, npeactabieHHbix B PI'OC 00O, a takxke ¢
yuétoM enepanbHoi pabouelt nmporpaMmbl BocnuTanus U KoHieniuu npenogaBaHust
yueOHoro npenmMera «duszuka.

Conepxanue mnporpamMmbl 1o  (Qusuke HampaBieHO Ha (GOpMHUpPOBaHUE
€CTEeCTBEHHOHAYYHOU T'PaMOTHOCTU OOYYAIOIIUXCA W OpPraHU3aIUIo0 U3y4deHUs (HU3UKU
Ha JIeSTEILHOCTHOM OCHOBe. B mporpamme mo (usnke y4HUTHIBAIOTCS BO3MOXXHOCTH
yueOHOoro mnpeaMera B peanusanuu TpedoBannit PI'OC OOO k MmIaHUpyEeMbIM
JUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYUYEHUs, a TaKXKe MEKIPEIMETHBIC
CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus.

[Iporpamma mo ¢u3uKe ycTaHABIUBACT paclpesesieHne yueOHOro marepuaia 1o
rogaM oOyueHus (1o KiaccaMm), TMpejaraeT MPUMEPHYIO IMOCIEA0BaATEILHOCTD
U3YYEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHA MPEIMETHOIO COAECPKAHUS U YUYETE
BO3PACTHBIX OCOOEHHOCTEN 00yYaroIuXxCsl.

[Iporpamma 1o ¢usuke paspaboTaHa C 1eJbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/IJaHNU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uznka SBISETCS CUCTEMOOOPA3YIONIUM JUIsl €CTECTBEHHOHAYYHBIX Y4YEOHBIX
NPEIMETOB, TTOCKOJIbKY (PH3MYecKkrue 3aKOHBI JeKAaT B OCHOBE MPOIIECCOB U SIBICHHIA,
U3y4aeMbIX XHMHEH, OMOJIOrHel, acTpoHOMHEH W (u3udeckor reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KAapTUHY MHpA, MPEJOCTABIAECT HauOoJee sICHbIC
o0Opasibl MPUMEHEHUS HAY4YHOT'O METOJa IO3HAaHUSA, TO €CTh CIoco0a MOTy4YeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna w3 THIaBHBIX 3a7a4 (U3WYECKOrO O0Opa30BaHUS B CTPYKTYpe OOIIEro
oOpa3oBaHHsA COCTOMT B (OPMUPOBAHUU €CTECTBEHHOHAYYHOW TpPaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromnXcs.

Nzyuyenune ¢usuku Ha 6a30BOM YPOBHE MPEIOJIAraeT OBJAJECHUE CIEIYIONUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCT:

e Hay4YHO OOBSCHSTDH SIBICHHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O HCCJIEI0BAHUS;

e HHTEPNPETUPOBATH JIAHHBICE W UCIIOJIB30BaTh HAYYHBIE JOKA3aTeJIbCTBA
JUTS1 TIOJTy4E€HUST BBIBOJIOB.

enu nzydenus (UMK HA YPOBHE OCHOBHOTO OO0IIEr0 0Opa3oBaHus ONpe/IeeHbI
B Konuenuuu mnpenogaBanusi ydeOHOro mnpeaMera «®Duszuka» B 00pa30BaTesIbHbBIX
OpraHu3aLusax Poccuiickon Oenepanuu, peATU3YIOIINX OCHOBHBIE
oO1ieo0pa3oBareyibHble  IpOrpaMMbl,  YTBEpKIEHHOW  pemiennem  Kouteruu



MunuctepctBa npocseiienus: Poccuiickoit @enepanun (nmpotokon ot 3 nexadps 2019
r. Ne [TIK4BH).
eaun nzyyenus pusuku:

nproOpeTeHNe UHTEpeca U CTPEMIICHUSI OOYJArOIUXCS K HAYYHOMY U3YYCHUIO
HPUPOJIBI, PA3BUTHE UX HHTEIUICKTYaTbHBIX M TBOPYECKUX CITIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUN O HAYYHOM METOJe TMO3HaHuS u (popMHpoBaHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPY>KAIOIIUM SIBIICHHSIM;

dopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa W3y4eHHsS OCHOB
CTpOCHHS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH,

dopMupoBaHUE TPEACTABICHUNA O PONH (PUIUKHA TSI Pa3BUTHA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oyayuieit npodeccnoHanbHON
JeSTeNILHOCTH, CBSI3aHHOW C (PU3UKOH, MOATOTOBKA K JallbHEHIIIEMY 00YYCHHIO
B OTOM HaIlpaBJICHHUH.

JlocTrkeHue 3TUX 1esied mporpaMMbl 1Mo (pU3MKe Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ecreunBaeTCs PEIICHUEM CIEIYIOIINX 3a4a4:

nproOpeTeHHe 3HAHUN O JNUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHUYECKHUX,
TETUIOBBIX, JIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpuoOpETCHHEe YMEHHI ONHCHIBAaTH M OOBICHATH (U3MUYECKUE SBICHHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE  METOJOB  pEIICHHsS  MPOCTEHIMX  pacy€THBIX  3amad ¢
UCTIOJIh30BaHUEM buznIecKux MOJICIICH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BuUTHE YMEHWH HAOIIOJaTh NPUPOJHBIC SBICHHUS W BBHITIOTHATH OIIBITHI,
nabopaTtopHble  pabOTBI W AKCIEPUMEHTAJIBHBIC  HCCIICIOBAHHS  C
UCTIOJIh30BAaHUEM H3MEPUTEIBHBIX IPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ uH(poOpManuend (U3NIECKOTO COJEp KaHMS,
BKJIOYass MHGOPMAIMIO O COBPEMEHHBIX JOCTHRKCHUSX (U3NKH, aHAIH3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO cO c(epamu mpodecCHOHATBFHON NESITeTbHOCTH, CBSI3aHHBIMU C
(GU3UKON, ¥ COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTHMIKEHUSIX
buznuecKor HaAyKH.

Ha wusyuyenue ¢usuku (0a30Bblii ypoBE€Hb) Ha YpPOBHE OCHOBHOTO OOIIEro

oOpa3oBanus oTBomutcs 238 gacoB: B 7 kjacce — 68 wacoB (2 Waca B HeJenm0), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 kimacce — 102 ydaca (3 yaca B Hemelno).

[Ipennaraemseiii B mporpamme mno ¢u3MKe NEpedyeHb JTa0OpaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHJIATENIbHBIA XapakTep, Y4YWUTeNb JelacT BBIOOp MPOBEACHUS
7a00paTOpHBIX pabOT U OMNBITOB € YYETOM HHAMBUAYAIbHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa OKCIICPUMCHTAJIbHBIX 3a):[aH1/1171, npejraracMbelx B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

@dusuka — Hayka o npupoxae. SBieHus npupoasl. DUBUYECKUE SABJICHUS:
MEXaHUYECKUE, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Odusnueckne BenuuuHbl. M3mepenue (Qusnueckux BeaudyuH. Du3MUECKUe
npubopsl. [lorpenHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €TUHMII.

Kak ¢wusuka wu  [pyrue  eCTeCTBEHHbIE HAYKU  H3Y4YalOT  MIPHUPOIY.
EcTtecTBeHHOHAYUHBIN METOJ MO3HAHUA: HAOJIOICHUE, TOCTAHOBKA HAYYHOT'O BOIPOCaA,
BBIJIBMKEHHE  THUIOTE3, OKCIEPUMEHT IO TMPOBEpPKE THUIMOTE3, OOBICHEHUE
HaOroaeMoro siBjaeHus. Onucanue GU3NIeCKUX SIBJICHUM ¢ TTOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, IJEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUA.

2. ®dusznyeckue npuOOpPHl W TpoIEaAypa NPSAMBIX H3MEPEHUU aHAJOTOBBIM U

1T (POBBIM TPHUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue 1EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO MpUoopa.

2. H3MepeHue pacCTOSTHUM.

3. M3mepenue 00bEMA )KUAKOCTU U TBEPAOTO TeENA.

4. OnpeneneHue pa3MepoB MaJIbIX TEJL.

5. M3Mmepenne temmnepaTypsl MPU MIOMOIIN KUAKOCTHOTO TEPMOMETPA U JaTUUKA

TEMIIEPATYPBHL.
6. IlpoBeneHue wuccieoBaHUsl 10 MPOBEPKE THUIOTE3bl: JaJbHOCTh MOJETA
HIapyKa, MyIeHHOTO0 TOPU30HTATIBHO, TEM OO0JIbIe, YeM OO0JIbIlIe BHICOTA MTyCKa.

Paznea 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJIbI, KX pa3Mepbl. OMNbIThI, JOKa3bIBAIOLIUE
JUACKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne yactul —BemiecTBa. CBsSI3b  CKOPOCTH  JBIJKEHHMSI YacTUIl C
TeMmrieparypoii. bpoyHoBckoe nBmwkeHue, auddy3us. BzaumopaeiicTBue YacTHIl
BEILIECTBA: MPUTXKEHUE U OTTAIIKWBAHHUE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEW W TBEPIBIX
(kpuctaminyeckux) Tell. B3auMOCBsSI3b MeEXIy CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHbBIX COCTOSIHHSIX W WX AaTOMHOMOJEKYJISPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaOmionenue siBaeHUN, OOBACHSIOMUXCSA MPUTSHKEHUEM WM OTTAIIKUBAHUEM
YaCTHUI] BELIECTBA.
Jlabopamopnule padomot u onvimot.
1. OreHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIOIb30BaHUEM (poTorpaduit).
2. OnbITHI 11O HAOIIOAEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. JIBukenune u B3anMoaeiicTBUe TeJl.
MexaHnnyeckoe JBH)KEHHE. PaBHOMEpHOE U  HEPABHOMEPHOE JIBUIKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh NpPU HEPAaBHOMEPHOM JIBMKEHHHM. Pacuér nytu wu
BPEMEHU JIBUKEHUS.
SBrneHne WHEPIMU. 3aKOH HHEpPUMU. B3aumoaeicTBue Tell Kak MNpUYMHA
M3MEHEHUSI CKOPOCTH JBMKEHUS Tell. Macca Kak Mepa MHEpTHOCTU Tena. [[noTHOCTh
BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHHIIE 00bEMa BEIECTBA.
Cuna kak xapakTepUCTHKA B3auMoJelcTBUs Teia. Cuia ynpyroctd U 3akoH ['yka.
N3Mmepenne cuibl ¢ TMOMOIIBIO JAUHAMOMETpA. SIBIIEHME TATOTEHUS U CUJIa TSKECTH.
Cuna TsxkecTH Ha Jpyrux IuiaHerax. Bec tema. Heecomocth. CliokeHue cui,
HaMpaBJICHHBIX MO OJHOW mpsiMoi. PaBHopelcTByromas cui. Cuna TpeHus. Tpenue
CKOJIBKEHUSI U TPEHHE MOKOsl. TpeHue B MpUpoie U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenune MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOpOCTH NMPAMOJIUHENHOTO ABUKEHHS.
3. HaGmronenue siBjeHUs: HHEPIIHUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEeHHME Macc M0 B3aUMOJEHUCTBHIO TEJ.
6. Clio)keHue CUJI, HalpaBJICHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JBWKEHHS (IIapuKa B KUIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. Ompenenenne cpeaHEl CKOPOCTH CKOJBXEHUS OpycKka WM IIapuKa 10
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, JI€MOHCTPUPYIOIME 3aBUCHUMOCTh pacTsikeHus (aedopmarivin)
MPYKUHBI OT MPUIIOKEHHOU CUJIBI.

5. OnpIThl, I€MOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHHSI OT Beca
TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBILICHHS W YyBeIWYeHUs naBieHus. JlaBneHue rasa.
3aBUCHUMOCTb AaBJIEHUA T'a3a oT 00bEMa, TemrepaTypsbl. Ilepenaua naBneHust TBEpabIMU
TeJIaMHU, JKHAKOCTAMM W ra3aMu. 3akoH llackansa. IlHeBMarndeckue MalivHBI.



3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT TIyOMHBIL. ['MapocTtatmyeckuid mapamokc.
CooOwaromuecs cocypl. ' uapaBinyeckne MeXaHu3MBbl.

Atmochepa 3emnu u armocdepHoe JgaBieHue. I[IpuyuHBI CylIECTBOBaHUSA
Bo3aymiHOM obOosiouku 3emiu. Omnbit  Toppuuemn. HW3mepenue armocdepHOro
naBieHus. 3aBUCMMOCTh aTMOC(EpPHOro JaBJI€HUS OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTro TAaBICHUSI.

JlelicTBUE >XKUIKOCTM M Ta3a Ha MOTPYy)KEHHOE B HUX TeJo. BplTamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

I'mppaBinueckuii npecc.

[IposBnenue nercTBrst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTb BBITAJIKMBAIOIIECH CHIIBI OT 00BbEMa MOrpYyKEHHOW YacTU Tella U

S L T o

MJIOTHOCTH YKUJIKOCTH.
PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue miiaBaHus TeN: IJIABaHHE WM TOTPYKEHHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHUS MJIOTHOCTEN Tea U KUIKOCTH.
Jlabopamopnuie padomwt u onvimeot.
1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE€ OT 00ObEMA MOTPYKEHHOU B
AKUJKOCTh YaCTHU Tea.
2. OmnpenenieHUe BHITATKUBAIONIEH CUJIbI, TEUCTBYIONIEH Ha TEJIO, MOTPYKEHHOE B
AKUJKOCTb.
3. IlpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHWJIbI, JICMCTBYIOIIEH Ha TEJIO B
AKUJKOCTU, OT MAcChl TeJa.
4. OmpIThl,  JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  BBITAJKUBAIOMIEH  CHJIBI,
JICUCTBYIOIIEH Ha TENO B JKUIKOCTU, OT 00bEMa MOTPYKEHHOW B KUIAKOCTH
YaCTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

5. KoHCcTpyHnpoBaHHe apeoMeTpa WM KOHCTPYUPOBAHUE JIOJIKU U ONpPEAEIIEHUE €€

rpy30I0AbEMHOCTH.

Pa3zen 5. PaGora u MOIIHOCTB. DHEpPrusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocTeie MexaHU3MBI: pbIvar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBeCHS
peiuara. I[IpumeHeHne mnpaBuiia paBHOBECUSI pbluara K OJIOKY. «30JI0TOE MPABUIO»
Mexanuku. KITJ[ npocTeix Mmexanu3moB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannyeckass  sHeprus. KuHeTmueckas W NOTEHUWAJIIbHAs  SHEPrusl.
[IpeBpamieHne OAHOTO BHJIA MEXAHWUYECKOW SHEPrUHM B JAPYroMl. 3aKOH COXpPaHEHUS
SHEPrUU B MEXaHUKE.

~



JHemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAaHU3MOB.

Jlabopamophuie padomot u onvimot.

1. Ompenenenue paOOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JABWKEHHH Teja IO
TOPU30HTAILHOM ITOBEPXHOCTH.

2. HccnenoBanue yciioBHl paBHOBECHS pblyara.

3. H3zmepenune KIIJ] HaKITOHHOM IIOCKOCTH.

4. H3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Pa3nen 6. TeruioBble siBIeHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOEHHUS BEIIECTBA.
Macca u pasmepbl aroMOB U MoOJIeKyJ. OIBITEI, MOJATBEPKAAIOIINE OCHOBHBIE
MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKON TEOPHH.

Mopgenun  TBEPHOTO, IJKUAKOTO H  Ta3000pa3HOTO  COCTOSIHUM  BeIIeCTBa.
Kpucrannuueckue u amopdueie Tena. OOBSCHEHHE CBOWCTB Ta30B, JKUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJOXEHUM  MOJEKYJISIPHO-KMHETUYECKOU  TEOpHUH.
CmaunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuiupeHue U CKaTue.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTHIO TEIIOBOTO JBMKEHUS YACTHII.
Brytpennsis sHeprus. CriocoObl M3MEHEHUs] BHYTPEHHEH SHEpPruu: Teruionepeaadya u
coBeplieHue paboThl. Buasl Temonepenadd: TETUIONPOBOAHOCTh, KOHBEKIIHS,
U3JIyYCHHUE.

KomnuectBOo TemnoTel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. 1e€mI000MEH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TEIUIOBOro OajnaHca. [lmaBieHue m oTBepieBaHHE
KpUCTAJUTMYECKUX BEIECTB. YJeibHas Teriora IiaBieHus. [lapooOpa3oBaHue u
koHaeHcarus. Mcmapenune. Kunenwe. VYaenpHas Temnota mapooOpa3oBaHMS.
3aBUCHMOCTH TEMIIEPATyPhl KHIICHUS OT aTMOC(EPHOTO JTaBICHUS.

BrnaxHocTbs Bo3myxa.

DHeprus TOIIuBa. Y elbHas TEIJIOTa CrOpaHHUs.

[Tpunuuns! padotel TemnoBbix asurareneit KI1/] temmoBoro nurarens. Temnossie
JIBUTATEJIN U 3allUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpauuu.

1. HaOmronmenrne OpOoyHOBCKOTO JIBHUKEHUS.

2. Habmonenue nuddy3un.

3. HaOmronenue siBneHU CMauMBaHUS U KaITMJUIPHBIX SBICHUM.

4. HaOmromeHue TEmaoBOro paciIupeHust Tel.

5. MI3mMeHeHue naBjieHUsS Ta3a TpU HU3MEHEHUM OObEMa M HarpeBaHUU WIIH

OXJIQXKICHUU.



6. llpaBuna uamepeHuss TeMIEpaTypsl.

7. Bunabl Teruonepenayu.

8. OxyaXkJieHHue Mpu COBEPLIEHUU PAOOTHI.

9. HarpeBanue npu coBepiieHMH padOThl BHEIIHUMHU CHUJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3JINYHBIX BELIECTB.

11. HabGnronenue kumneHusl.

12. HaGmroieHre nocTostHCTBA TEMIIEPATYpPhI MPH TUIABJICHUH.

13. Moaenu TEnIoBbIX JBUTATEIEH.

Jlabopamopnuie padbomot u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel 1O HAOMIOEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U

TBEPABIX TEI.
4. OmnpenesneHue AaBICHUS BO3AyXa B OAJIJIOHE IITIPHIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHHS BO3/lyXa OT ero o0béMa U
HarpeBaHUs WA OXJIAKICHHUS.

6. IIpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUYECKOI TPyOKE OT TeMIiepaTyphl.

7. HaOmtomenue w3MeHeHUs BHYTpPEHHEW HHEprum Teida B pe3ysbTare
TEIUIoNepeaaun U paboThl BHEIIHUX CHUII.

8. HccnenoBanue siBIeHHS TEIJIOOOMEHA NIPU CMEIIMBAHUM XOJOJHON M ropsuein
BOJBL.

9. OmpeneneHre KOJIWYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOW MPH TEINIOOOMEHE C
HarpeTbiM METAIUINYECKUM LIUJIUHIPOM.

10. OnpeneneHue yAaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoliiecca UCIIapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yaeabHON TEIIOTHI IUIABJICHUS JbJA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Teda. JIBa pojaa siekTpuUdecKUX 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBHCMMOCTH CHIIBI B3aMMOJICMCTBUS 3apsSyKEHHBIX
TE€J OT BEJIMUUHBI 3aPSIZIOB U PACCTOSHUS MEK/Y T€JIaMH ).

Onektpuueckoe mosne. Hanpspk€HHOCTH  AnekTpuyeckoro mosst.  [IpuHnun
CYNEepHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsiioB. OJNEMEHTApPHBIM 3JIEKTPUYECKUM 3apsj.
Crpoenne aroma. [IpoBOIHMKM M OUAIEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsa.
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DJIEKTPUUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA. MICTOUHHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUSI DNEKTPUYECKOro ToKa (TEIJIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSAX U Ta3ax.

Onekrtpuueckas nenb. Cuiia Toka. DIEKTpUYecKoe HamnpspkeHue. COnpoTUBIICHHE
MPOBOJHUKA. YAEIbHOE COMPOTHUBJIECHUE BElIECTBA. 3akoH OMa sl ydyacTKa UEIHu.
[TocnenoBaTenbHOE U MapalIeIbHOE COETUHEHNE MPOBOIHUKOB.

Pabota u MomHOCTH 3leKTpUyYeckoro Toka. 3akoH JDxoyms—Jlenna.
DNeKTpUUecKue IeNd W TOTpeOUTeNnu JJIEKTpUYecKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHuThl. B3auMoaelcTBHE TOCTOSIHHBIX MarHWTOB. MarHuTHoOeE
nosie. MarHuTHoOE noje 3eMJIM U €ro 3HaueHue JJis Ku3HU Ha 3emiie. OnbIT Dpcrena.
MarauTHoe MoJie 3JIEKTPUYECKOro Toka. [IpuMeHeHHe 3JIEKTPOMAarHUTOB B TEXHUKE.
JlelicTBME€ MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM. DJEKTPOABUTATENb MOCTOSIHHOTO
Toka. Vcrnoyiib30BaHUE AJIEKTPOJBUTATECH B TEXHUYECKHMX YCTPOMCTBaAX U Ha
TpPaHCIOPTE.

OnbiTel @apajess. SBieHUE dIEKTpOMarHuTHOW wuHAyKUMHU. [IpaBuno JleHia.
Onexrporenepatop. CrnocoObl MONyYeHUsI 3IEKTPUUYECKON SHEPrUuHu. DIEKTPOCTAHIINU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJIEHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKas NHYKIIHS.
3aKOH COXpaHEHUS AIEKTPUUECKHUX 3apsA0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIecTBUA 3IIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30Bb11 pa3psn.
. I3mepenune cuibl TOKa aMIepMeETpOM.
. I3Mepenne 35eKTpuyecKoro HanpsKeHUs: BOJIBTMETPOM.
. Peoctar n marazuH COnpoTUBIICHUMN.
. BzaumojiericTBre NOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3I€JICHUS IMOJIOCOB MArHUTA.
. MoaenupoBaHHe MarHUTHBIX MOJIEW MOCTOSTHHBIX MArHUTOB.
. OnbIT Opcrena.
. MarauTHoe noJsie Toka. DJIEKTPOMArHUT.
. JlericTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

LW O N kR W N e
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21.
22.
23.
24.

25.
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OIEKTPOABUraTeNb IOCTOSHHOTO TOKA.

NccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKLUU.

Omnbrter @apanes.

3aBUCHMOCTh  HAIlPaBJICHHMS HHIYKIIMOHHOTO TOKAa OT YCIOBUH  €ro
BO3HUKHOBEHMUS.

DneKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnule padomot u onvimot.

1.

o u o~ w

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OmnbiTel MO HAONIOACHUIO  DJICKTPU3AIMU  Tel UHAYKIUEH W TpHU
CONIPUKOCHOBEHUH.

UccnenoBanne JEUCTBHUS  DJIEKTPUUECKOTO TMOJs HAa MPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOH MU MMOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKa, HWAYIIETO YEpe3 pe3ucTop, OT
COINPOTHUBIICHUSI PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnbITEl, JEMOHCTPUPYIOLINE 3aBUCUMOCThH JJIEKTPHUYECKOIO COMPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, INIONAA1 TONEPEYHOT0 CEYEHUS U MaTeprala.
[IpoBepka mpaBuiia CIIOXKEHUS HANPSOHKEHUH TPU  [OCIEAOBATEIHLHOM
COEMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Uil CWIBlL TOKa NPU MAPAJUIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIIETO YEPE3 PE3UCTOP.
Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO 4YEpe3 JaMIIOYKy, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHuTHOTO B3aUMOJACHCTBHUS TOCTOSIHHBIX MArHUTOB.
N3yuyeHne MarHUTHOTO TOJSI TIOCTOSTHHBIX MarHUTOB MPH UX OOBEAMHEHHH U
pa3aeIeHUH.

HccnenoBanne AeUCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS KATYIIKU C
TOKOM M MarHMTa OT CUJIbl TOKA M HAITPABJIEHUS TOKA B KaTYIIKE.

N3ydenne 1eicTBrsi MArHUTHOTO MOJIS HA MTPOBOJHUK C TOKOM.
KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenne KII/] anekTpoaBUraTeIbHOM yCTAHOBKH.

OneITbl MO  MCCIENOBAHUIO  SBJIEHUS  AJEKTPOMArHUTHOM  HMHAYKIUWH:
WCCJIEIOBAHUE U3MEHCHUI 3HAYEHUS U HAIIPABJICHUS] MHIYKIIMOHHOTO TOKA.

9 KITIACC
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Paznen 8. Mexanuuyeckue siBJ1eHHUS.

Mexannueckoe  nBukeHue. MarepuanbHass — Touka. Cucrema  orcuéra.
OTHOCHUTENBPHOCTh ~ MEXAaHWYECKOrO0  JIBUKEHHS. PaBHOMEpHOE MPSAMOJIMHEHHOE
nBrkeHue. HepaBHomepHoe mnpsiMonuHeiiHOe nBUxkeHHe. CpenHsiss U MIHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

Yckopenue. PaBHOyckopeHHOE TIpsiMoIMHEHOe aBikeHne. CBOOOAHOE MajicHuE.
OmnbiTel ["anunes.

PaBHOMepHOE nBMXKEHME MO OKpyxkHOCTH. Ilepuon u dacrtora oOparieHus.
JIuneliHas u yrioBasi CKOpoCcTU. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

IlepBeiit 3akoH Hberotona. Bropoit 3akoH Hserotona. Tperuit 3akon HerortoHa.
[TpuHIUIT CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJia TPEHMSI CKOJIbXKEHUSA, CHIIA
TPEHUSI TIOKOS, IPYTUE€ BUIbI TPCHUS.

Cuta TSDKECTH Y 3aKOH BCEMHUPHOTO TATOTCHUS. Y CKOPEHHE CBOOOIHOTO TIAJICHUS.
JBmxenue mianetr Bokpyr Connia. IlepBas kocmuueckasi ckopocts. HeBecoMoCTh U
EPErpy3KHu.

PaBHOoBecue MarepuanbHOW TOUkH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. M3MeHenwe wummynbca. MMmoynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanndeckasi pabota ¥ MOUTHOCTh. PaboTa Cuil TSKECTH, yNPYroCTH, TPEHUS.
Cs3p osHeprun W pabotrel. [loTeHnmanbHas »HEprusi Tena, MOMHITOTO Haj
MMOBEPXHOCTHIO 3eMiHU. [loTeHIuManbHass SHEPrusi CKaToW NpPYyKUHbL. KuHetndeckas
sHeprus. TeopemMa O KHHETHMYECKOM SHEPruu. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPTHH.

Jemoncmpayuu.

1. HaGmronmenne MeXaHWYECKOTO [BIDKCHHS Tella OTHOCHTEIBHO pa3HBIX Tl

OTCYETA.

2. CpaBHEeHHME TIyTe€ll W TPACGKTOPUM JABUIKEHUS OJHOTO W TOrO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3Mepenne CKOpoCTH U YCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrmkeHHs Tea 0 OKPY>KHOCTH.

HaGmronenre MeXaHWYECKHUX SBJICHUH, MPOUCXOASAIIMX B CHUCTEME OTCUYETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUM OTHOCHTEIBHO
KaOuHeTa (QU3UKHU.

7. 3aBUCUMOCTb YCKOPEHHS TE€JIa OT MACCHI TeJla U JEUCTBYIOIIEH HA HETO CHJIBI.

8. HaOnronenue paBeHCTBA CUJI IPU B3AUMOACHCTBUU TEll.

o v ok~ w



9.

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

13

N3Mmenenue Beca Teiia Ipu yCKOPEHHOM JABHKECHUU.

IIepenaya umiynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU NTPU B3AUMOJICUCTBUU TEN.

CoxpaHeHne UMIyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITyJIbCa IIPU A0COIIOTHO YIIPYTrOM B3aUMOJEHCTBUN.
HaGmionenre peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHre MEXaHUYEeCKOW 3HEepruu Npy CBOOOTHOM NaJACHUH.

CoxpaHeHrne MEXaHWYECKOW HSHEpPruM IpU JABUKEHUU Tela MOJA JEHCTBHEM
IIPY>KUHBI.

Jlabopamopnuie padomut u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa i pa3roHa H JAJIBHEUIErO0 pPaBHOMEPHOTO
JIBUYKCHUS TIApUKa WIIA TEICHKKH.

Omnpenenenue cpelHel CKOPOCTH CKOJIBKCHUS OpyCKa VUIM JBHKCHUS IIapuKa
110 HAKJIOHHOM TTOCKOCTH.

OnpeneneHne yCKOPEHUs Tejla TIPH PABHOYCKOPCHHOM JIBIJKEHUH  II0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BpPEMEHHU NPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTessl: €CiM MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HadalbHON
CKOPOCTH IIYTH OTHOCSITCS KaK psAJl HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHUITBI HOPMAIBHOTO
JaBJICHUSI.

Omnpenenenne kodphUIMEHTA TPEHUS CKOJIBXKEHUS.

Onpenenenue KECTKOCTH MPY>KUHBI.

Omnpenenenne pabOTbHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHUU Teja O
TOPU30HTAIBHOU MMOBEPXHOCTH.

Omnpenenenne pabOThI CUITBI YIIPYTOCTH MPU MOABEME IPy3a C UCTIOIH30BAHUEM
HETOJIBIDKHOTO U TTOJABMYKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUs SHEPTUU.

Pazgen 9. Mexanuuyeckue Koj1e0aHUs U BOJIHBI.

KonebarenpHoe aBuxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: MEpUOJ,
4acToTa, aMIUIATyJda. MaremaTudeckuii W TOpPYKMHHBIA MaATHUKHU. [IpeBpamenue
SHEPIUM NpH KOJIeOATETIHbHOM JIBUKEHUU.

3aryxatomue konedanusi. BolHyxaeHHble koneOaHusa. Pe3onanc. MexaHuueckue
BOJIHBL. CBOMCTBA ME€XaHWYECKUX BOJIH. [IpomonbHbIE M monepedHble BOJIHBL J[JiMHA
BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHUs. MeXaHW4YecKHe BOJIHBI B TBEPAOM Tele,
CECMUYECKUE BOJIHBI.
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3Byk. I'poMkocTh 3Byka M BbIcOTa TOHA. OTpaxenHue 3Byka. HH(pa3Byk u
YIBTPa3BYK.
Jemoncmpayuu.
1. HaOmronenune konebGaHuii Ten TMOJA JEWCTBHEM CHIIBI TSDKECTH U CHUIIBI
YIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmroneHre BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.
PacnpocTpanenue npo0JibHBIX U MTONEPEYHBIX BOJH (HA MOICIIH).
HaGmtonenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnuie padomut u onvimot.
1. OmpeneneHue 4acTOThI M MIEPHO/ia KoJIeOaHU MaTEMaTUUEeCKOTO MasTHUKA.
2. OmnpenesieHre 4acTOTHI U IEPHO/1a KOJIeOaHUH TPY>)KMHHOTO MasTHHKA.
3. HccnenoBanue 3aBUCUMOCTH TMEPHO/ia KoJIeOaHUM MOIBEIIIEHHOTO K HUTH Tpy3a

o vk~ w N

OT JIJTMHBI HUTH.
4. WccnenoBaHue 3aBUCHUMOCTH TEpHOJia KOJIeOAHUM MPYKUHHOTO MasiTHUKA OT
MaccChl Tpy3a.

5. IlpoBepka HE3aBUCHMOCTH Teproa KoieObaHui rpy3a, MOABEIIEHHOTO K HUTH,
OT MaccChl rpysa.

6. ONBITBI, TEMOHCTPUPYIONIHNE 3aBUCHUMOCTh TeproAa KojeOaHUuW MPYKWHHOTO
MasiTHUKA OT MacChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. W3MmepeHne yCKOpeHUs: CBOOOIHOTO TaISHHUS.

Pa3pnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUuTHOE ToJIE. DJIEKTPOMAarHUTHbBIE BOJIHBL. CaoiicTBa
AJEKTPOMAarHUTHBHIX BOJIH. [lIkanma »JEKTpOMarHUTHBIX BOJIH. lcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3HU.

DnekTpoMarHutHas nmpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimeol.

1. M3ydeHune CBOWMCTB JJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOWJIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHUS.

JlyueBass mozaenp cBera. Mcrounuku cBera. [IpamMonmHENHOE pacrnpoCTpaHECHUE
ceera. 3armeHuss ConHua u Jlynsl. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTPAXXEHUS CBETA.

[Ipenomnenue cBeta. 3aKoH npeaoMiieHus cBeta. [1ojiHOe BHYTpEeHHEE OTpaKeHUE
cBeTa. Mcrnonp30BaHuE MOJHOIO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJAX.
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JIunza. Xon nyyeit B nuH3e. OnTudeckas cucreMa (horoanmnapara, MUKpOCKONa U
Teneckona. ['na3 kak ontuyeckas cucteMa. bim3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHA. COMXKEHUE CIIEKTpaIbHbIX
uBeToB. Jlucniepeus cBera.

Jemoncmpayuu.

L 0 N Uk W E

[IpsAMonHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyyenue n3o0paxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaiax.
[Ipenomiienue caera.

OnTuueckuii CBETOBO/I.

Xop mydelt B coOuparoiieit JuH3e.

XO0J 1yder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenue nzoOpaxeHni ¢ TOMOUIBIO JHH3.

[Tpuniun aeiictBus ¢oToanmnapata, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenb riasa.

11. PaznoxxeHue 6eoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH yIJla OTpPa)XEHUS CBETOBOrO Jiydya OT yria
najeHusl.

N3yuyenue xapakTepucTuk u300pakeHus IpeIMeTa B IMJIOCKOM 3epKajle.
HccnenoBanue 3aBUCMMOCTH yrja MPETOMIICHHsS CBETOBOTO Jiyda OT yria
naJieHUs] Ha TPAHUIIE «BO3IYX—CTEKIIO».

[Tomyuenne n300pa’keHH C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne (GOKYCHOTO PACCTOSIHUST M ONTHYECKOW CHIIBI coOuparomiei
JVH3BI.

OMnBITHL O Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.

OneITEl 1O BOCHPHUATHIO IIBETA NPEIMETOB MPU HX HAONIOACHUH dYepes
I[BETOBBIC (PUIIHTPHI.

Pa3nen 12. KBanToBbBIC IBJICHHUS.

Onwitel Pezepdopna m mmanetapHas wmojens atoma. Mogens atoma bopa.
Hcnyckanue u nornoiieHue ceera atoMmoM. KBanTel. JInHeHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydenusi. CTpoeHue aTOMHOTO sIpa.
Hyxnonnast mogenb atomHoro sapa. M3oronsl. PagnoaktuBHble ipeBpameHus. [lepuos
MoJypacnaja aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUsI 3apsAI0BOTO M MAacCOBOTO YHCEIL.
DHeprus CBsi3U aTOMHBIX sijiep. CBs3b MacChl M YHEPTUU. Peakuuu CUHTE3a U JEeNEHUs
anep. Ucrounuku sHeprun ConHUA U 3BE31.
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AnepHas oHepretuka. JIeWCTBUA paJIMOAKTUBHBIX M3JIYYCHHUM HAa JKHUBBIE
OpraHU3MBlI.

Jemoncmpayuu.

1. CHeKkTpbl U3JIy4EHUS U MOTJIOLICHHUS.

2. CrekTpsl pa3jInyHbIX I'a30B.

3. CnekTtp Boaopoaa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUYEHUH.

6. Perucrpamus usiyyeHus NpUpOAHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnuie padomot u onvimot.

1. HaGmroneHue CIUIOMIHBIX U TUHEWYATBIX CIEKTPOB U3JTYUYEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHME SHEPrUU YACTULBI IO TOPMO3HOMY IIYTH

(o ororpadusim).

3. M3mepenue pagnoakTUHBHOTO (PoHa.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpUTENHEHO-0000MAONIMN MOYNIb TpEeAHA3HAYEH ISl CHCTeMAaTHU3aluu U
000011IeHHs] TPEIMETHOTO COJEP’KAHUS U OMBITA JESITEIILHOCTH, TPUOOPETEHHOTO MPHU
U3yYeHHH BCero Kypca (U3UKHA, a TakkKe [JIs TOArOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHy 1o (u3uke s oOydaromuxcsi, BBIOPABIIUX 3TOT
y4eOHBIN MpeaMeT.

[Ipy u3ydyeHUM [OAaHHOTO MOJIYJS PEATU3YIOTCA M CHCTEMATU3UPYIOTCS BUIBI
NESTENBHOCTH, HA OCHOBE KOTOPBIX OOECIEeYMBACTCS JOCTHKEHHUE TMPEAMETHBIX H
MeETanpeIMETHBIX IJIaHUPYEMBIX pe3yJabTaToB oOy4eHus, dbopmupyertcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAyYHBIX METOJOB HCCIEI0OBAHUS
SBJICHUN TIPUPOJIBI U TEXHUKH, OBIAICHUE YMEHUSIMH OOBICHATh (PU3NUECKUE SBICHUS,
OPUMEHSAS TMOJYyYEHHBbIE 3HAHWSA, pelaTh 3ajJadyd, B TOM YHUCJIE KauyeCTBEHHBIE M
DKCIEPUMEHTAJIbHBIE.

[IppHIMNIMANBHO AEATEIBHOCTHBIM XAapaKTEp AAHHOTO paslelia peanusyercs 3a
CY€T TOT0, YTO OOYYAOIIMECS BBITOIHAIOT 3a1aHKs, B KOTOPBIX UM IIPEIJIaracTcs:

Ha OCHOBE NOJYYEHHBIX 3HAHHH pacro3HaBaThb U HAYYHO OOBSCHATH (pU3MUecKue
SIBJIEHUSI B OKPY’KAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;

UCII0JIb30BaTh HAy4YHbIE METOJbl HCCIENOBAHUS (PU3NYECKHUX SIBICHUH, B TOM
YUCJIE I MPOBEPKU THIIOTE3 U NOJYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HAay4YHbIE OCHOBBI HamOoJee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTMM, HaIlpUMep, IPAKTHUYECKOTO HCIIOIb30BaHUSA Pa3JIMYHBIX HMCTOYHHKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAIECHHMS M COXPAHEHUS BCEX M3BECTHBIX BHUIOB
DSHEPIHH.
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yyenue ¢u3uku Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHHWs HAIPaBIEHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METANpPEIMETHBIX U TMPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbrare usydyeHuss pu3uku Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyyaroierocst 0ynyt chopMUpOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3yJbTAThl B YACTHU:
1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MpOSIBJIEHUE HUHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHICKOM
bu3YecCKol HAYyKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSIM POCCUMCKUX yUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K aKTHBHOMY Yy4YacTHIO B OOCYXXJIEHHUU OOIIECCTBEHHO 3HAYUMBIX H
TUYECKUX TMPOOJIeM, CBSA3AHHBIX C TPAKTUYECKUM TPUMEHEHHEM JOCTHKCHUMN
buzuky;

- OCO3HaHUE BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHILIMIIOB B JEATEIbHOCTH YUYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

- BOCIIPUSITHE DCTETHMYECKHX KauyecTB (PU3MYecKol Hayku: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HAHUE IEHHOCTH (PU3MYECKON HAYKW KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUSA TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIFOIIEH KYJIbTYpPBbI;

- pa3BUTHE Hay4yHOW JIFOOO3HATENBHOCTH, HWHTEpPEca K HCCIEN0BATEIBCKON
NEeATENbHOCTH;

5) popmupoBanusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHS:

- OCO3HAaHME IIEHHOCTH 0Oe3omacHOro o0pa3a KH3HM B  COBPEMEHHOM
TEXHOJOTHYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MacHOrO TOBEAEHUS Ha
TPaHCIOPTE, HAa JOporax, C DOJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBAHUEM B
JOMAITHUX YCIOBUAX;

- c(hopMHPOBAHHOCThH HaBbIKa pedIICKCUU, MPU3HAHNE CBOETO IMpaBa Ha OIIMOKY U
TAKOr0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS

- AKTMBHOE YYacTU€ B PEUIEHWHM TMPaKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHOW OpraHW3allid, TOpOjaa, Kpas) TEXHOJOTHYECKOW M COIMAILHON
HaIpaBJICHHOCTH, TPEOYIOUIMX B TOM YHUCJE U (PU3NUYECKUX 3HAHUIA;

- HIHTEPEC K MPAKTUUYECKOMY U3YUEHUIO TPOQECCUil, CBI3aHHBIX ¢ (DU3UKOI;

7) 3K0JOrn4eCKOro BOCIIMTAHMS
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- OpUEHTAlMs Ha MpUMEHEeHUE (U3MYECKUX 3HAHUM JJI1 pelieHus 3a1ad B 00JacTu
OKpYXalollel cpeapl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKA HMX BO3MOXXHBIX
HOCIEACTBUN U1 OKPYXKAIOLIEH Cpebl;

- OCO3HaHUE TIJO00AJIBHOTO XapakTepa 3KOJOIMYECKMX Mpol0jaeM M IyTed HX
pelIeHHUS;

8) ajanTanum K U3MEHAIOIUMCS YCJAOBUSIM COLUATIBHON U MPUPOAHOM Cpebl:

- MOTPeOHOCTh BO B3aUMOJIEMCTBUM NPU BBINOIHEHUU HUCCIEIOBAHUNA U MPOEKTOB
(¢u3nuecKkoi HapaBIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHX;

- TIOBBIIICHHE YPOBHS CBOE KOMIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO EATEIbHOCTD;

- MOTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHMM, B TOM 4YHUCIE (QOPMYIHPOBATH
UJIeH, MOHATHUS, TUTIOTE3bl O PU3MUECKUX 0OBEKTaX U SBJICHUAX;

- OCO3HaHue JePUIMTOB COOCTBEHHBIX 3HAHUW U KOMIETEHTHOCTEH B 00JacTH
buzuky;

- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUMH;

- CTpeMJICHHWE aHAJU3UPOBATh M BBISBIATH B3aUMOCBS3M MPHUPOABI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

- OLICHKa CBOMX JAEMCTBUI C y4€TOM BIUSHUS HAa OKPYKAIOILYIO CPEIy, BO3MOMKHBIX
r7100aJIbHBIX MTOCIIECTBUI.

METAIPEJMETHBIE PE3YJIBTATbBI

B pesynbTate OCBOCHHS MPOrpaMMBI MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOyuammerocs Oyayr chopMUpOBaHBI  MeTampeIMeTHbIe
pe3yJbTaThl, BKJIOYAIONINE ITO3HABATEIbHBIC YHUBEPCAIbHBIC Y4YeOHBIC ICHCTBUS,
KOMMYHHUKaTHBHBIC YHHUBEPCATbHBIE y4eOHbIC ICHCTBHS, peTyJISATHBHBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jiorn4ecKkue 1ecTBUA:

e BBISBISATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUN);

e YCTAaHABJIMBATH CYIICCTBEHHBIM NPHU3HAK KiIacCU(PUKAIMKM, OCHOBAaHUS JIS
00001IIeHNS ¥ CPABHEHHSI;

e BBISBIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pPacCMaTpuUBaeMbIX (hHaKTax,
JTAHHBIX W HAOJIOCHUSAX, OTHOCAIIUXCS K (PU3NUSCKUM SIBIICHUSM;

e BBISBIATH NPUYUHHO-CICJACTBEHHBIC CBSI3M TPH HM3YYCHHH (PU3HUCCKUX
SIBJICHUH M TPOIIECCOB, JejaTh BBIBOJBI C HCIIOJIH30BAHHEM JICAYKTHBHBIX M
MHIYKTHBHBIX YMO3aKIFOUCHUH, BBIIBUTAaTh THIOTE3BI O B3aUMOCBS3SX
(bU3NYECKUX BEIMYHH;
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CaMOCTOSTEJILHO BBIOMpATh CHOCO0 pelieHuss ydyeOHOU (u3mueckoil 3anayu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB pEIIEHUs, BEIOOP Hambosee MOaXO0IAIIEro
C YYETOM CaMOCTOSITENIBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBHUS

UCII0JI30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MMO3HAHUS,
IPOBOJIUTh TIO CAMOCTOSITEJIbHO COCTaBJIICHHOMY IUIAHY OIBIT, HECJIOXKHBIN
bu3UYeCKUil SKCIIEPUMEHT, HEOOJBIIIOE HCCie0BaHuE (PU3NYECKOTO SIBJICHNUS,
OIICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIUIO, TTOTYUYCHHYIO B
XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITEIbHO (hOPMYTUPOBaTH OOOOIIEHHUS W BBIBOABLI IO pe3yJibTaTam
POBEIEHHOTO HAOJIIOICHUS], OTBITA, UCCIIEAOBAHMUS;

IPOrHO3UPOBATH BO3ZMOXKHOE JabHeIee pa3BuTue Gu3nuecKux Mpoleccos, a
TaK)X€ BBIJBUTaTh TPEANOJIOKEHUS 00 WX Pa3BUTUU B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pab6ora ¢ undgopmanmeii:

NPUMCHSTh PA3JIMYHbIC METOJbI, MHCTPYMEHTBI W 3amlpOChl INPH TOWCKE U
orbope wuHGpOpPMAIMU WM JaHHBIX C Y4ETOM TIPEUIOKCHHON ydeOHOM
dusngecKo 3amaun;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETHPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;

CaMOCTOSITEILHO ~ BBIOMpPATh  ONTHMANBHYIO  (OpPMY  TIPEICTaBIICHUS
UHPOPMAIMN W HIUTFOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIIOKHBIMH CXCMaMH,
qyuarpaMMamMu, HTHOW rpaduKoi U ©X KOMOMHAIIMSMU.

KomMmyHuKaTHBHBIE YHUBEPcAIbHbIE YUeOHbIe 1eificTBUS:

B X0ji¢ 00CYXIeHUs yd4eOHOro MaTepuana, pe3ysIbTaToB Ja00opaTOpPHBIX padoT
U TIPOEKTOB 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOil TEeMbl U
BBICKA3bIBaTh WJCH, HAICJICHHBIC HA pEHICHUE 3aJaud U TOJJCp’KaHue
0J1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTAaBJISITh CBOM CYXKJEHHUS C CYKIECHUSAMH JPYTHMX YYaCTHUKOB JHAJIOTA,
0OHapy>KUBATh PA3INUUE U CXOJACTBO MMO3UIIHIA;

BBIP@YKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABIATh PE3YJIbTAThl BBIITOJHCHHOTO (DU3UYECKOTO OMbITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

MOHMMATh W HWCIOIH30BATh MPEUMYIIECTBA KOMAHJAHOW W WHAMBUIYaTbHON
paboThI IPU PEIICHNH KOHKPETHON (PU3UIECKOM TPOOIIeMBI;

MPUHUMATH eI COBMECTHOHN NIEATeITLHOCTH, OPTaHU30BBIBAThH JCUCTBUS O €€
JTOCTIKEHUIO: PACHpPEeNeNsaiTh POJH, OOCYKIaTh MPOIECChl W PEe3yIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;
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BBIMOJHATH CBOIO 4YacTh padOThl, JOCTUras KayeCTBEHHOTO pE3ysbTaTa I10
CBOEMY HAIIPaBJICHUIO W KOOPAUHUPYS CBOM IEUCTBUSA C APYTMMHU UJICHAMU
KOMaH/JIbL;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOWIMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJEHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC JCHCTBHUS

Camoopranusanus:

BBISBJIATH MPOOJIEMbl B KU3HEHHBIX U y4EOHBIX CUTYyalUsX, TPEOYIOLUX s
penieHus: GU3NUEeCKUX 3HAHUIM;

OpPUEHTHPOBATbCA B Pa3dWMYHbIX  MOAXOJAaX  NPHUHATUA  PEUICHUU
(MHIMBUIyallbHOE, TPUHATHE PEIIEHUsS B TpYIIe, MPUHATAE PELICHUN
TPYIIION);

CaMOCTOSITEJIbHO COCTaBIIATh AJIFOPUTM peElIeHHUs (U3MYECKOW 3ajau WU
IUIaHA MCCIIEJIOBAHUA C YYETOM HMEIOUIMXCS PECYpcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apIryMEHTUPOBATh IPEJIaracéMble BApUAHThI PELICHMUI;

JieN1aTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLEHUE.

CﬂMOKOHTpOJ’lB, SMOIHMOHAJIbHBIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTyallMH U IIpeuiaraTh IJIaH €€ U3MEHECHUS,
OOBSCHSTH IIPUYUHBI JOCTHXKECHUS (HEIOCTHIKEHMUS) pe3yJIbTaToOB
JeSITEeIHLHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(Gu3MUECKOro MCCIIeOBAHMS WU MPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
W3MEHMBIINUXCS CUTYAINi, YCTAHOBICHHBIX OMUOOK, BO3HUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh c€0s1 HA MECTO APYroro 4elOoBeKa B XOJAE CIOpa WM JUCKYCCUHU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYrOro;

NpU3HABaTh CBOE MPaBO HAa OMIMOKY MpHU pemieHur (U3MUECKHX 3a1ad Uid B
YTBEPIKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIrOTO.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 kJjacce npelMeTHbIE Pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCITONIb30BaTh TIOHATHSA: (PU3HUCCKHE W XUMUYECKHE SBJICHUS, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJEIb, TUIOTE3a, CAUHHUIBI (PU3UYECKUX BEIWYHH, aTOM,
MOJIEKyJla,  arperatHble  COCTOSHUSA  BemiectBa  (TBEpAOE,  JKHIAKOE,
razoo0pasHoe), MEXaHMYEeCKO€ JBW)KCHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
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NpSMOJIMHEWHOE), TPAaeKTOpHUs, paBHOACHCTByOIas cuia, JAedopmaius
(ympyrasi, iiacTu4eckas ), HeBECOMOCTh, COOOIIAOIIUECS COCY/IbI;

paznuuath saBieHUs (Aud@ys3us, TEMI0BOE [ABMIXKEHHE YAaCTHUIl BEIIECTBA,
paBHOMEpPHOE IBUKEHUE, HEPaBHOMEPHOE JBIKECHHUE, UHEpIUSs,
B3aMMOJICVCTBUE TEJI, PAaBHOBECHUE TBEPABIX TeEJI C 3aKPEIUVIEHHOU OCBIO
BpallleHus, Mepenada JaBJICHUS TBEPJABIMU TEIaMU, >KUJIKOCTSIMU U Ta3aMu,
aTMoc(epHOe JaBJICHUE, IUIABaHUE Tell, IPEBPAILECHNUS MEXaHUYECKON SHEPIUN )
M0 ONUCAHUID WX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE M3YYEHHBIX (PU3UUECKUX SBJICHUN B OKpYKAIOIIEM
MHUpE, B TOM 4YHCie (PU3UUYECKUE SIBICHUS B MPUPOJEC: MPUMEPHI JBUKCHUS C
Pa3IMYHBIMUA CKOPOCTSMH B >KHMBOH W HEXHUBOW TPUPOJE, ICUCTBUE CHUIIBI
TPEHUSI B MPHUPOJIC U TEXHHUKE, BIUSHUE aTMOC(EpHOro JaBIEHUS Ha KUBOU
OpraHusM, IUIaBaHHE PbIO, phIUard B Telie YeJIOBEKa, NMPHU 3TOM MEePEeBOJUTH
NPAKTUYECKYI0 3a7adyy B YyueOHYIO, BBIJICIATh CYIIECTBEHHBbIE CBOMCTBA
(mpu3HaKM) PU3NYECKUX SBJICHUN;

OMKCHIBATh HM3YYECHHBIE CBOWCTBA Tel M (DU3MYECKUE SIBICHUSA, HCIOIb3YS
dusznueckre BENMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEeMs, MYTh,
CKOPOCTb, CPEAHSSA CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC Teja, cuia
TpeHUsI, AaBJeHHE (TBEPIOTO Teya, JKUJIKOCTH, raza), BBHITAIKUBAIOIIAS CHUIIA,
MexaHu4deckas paboTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PPUIIUEHT
MOJIE3HOTO JIEUCTBUSI MEXaHU3MOB, KUHETHYECKasi U MOTEHIUAIbHAs YHEPTHUs),
IpU ONUCAaHUU TPABWIBHO TPAKTOBATh (PUIUYECKUNA CMBICI HCIOJIb3yEMbIX
BEJIMYMH, WX OOO3HAUEHUS M €IUHULBI (U3UYECKUX BEIWYUH, HAXOIUTh
dbopMyIbl, CBS3BIBAIOIIAE JaHHYIO (U3MYECKYI0 BEIUYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKH M3YYECHHBIX 3aBUCUMOCTEH (U3MUECKHUX
BEJINYMH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIIECCHI, UCTIONb3YS
npaBujia CIOXKEeHUs cuil (BHOJIb OJHOM mpsiMoil), 3akoH ['yka, 3akon Ilackans,
3aKOH ApXHWMena, MPaBWIO PaBHOBECHs pbrdara (0J0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAHEHUS MEXaHMYECKON SHEpPruu, MNpU STOM JaBaTh
CIIOBECHYI0 (OPMYIHMPOBKY 3aKOHAa M 3alHCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSCHATH (PpU3NUECKUE SBIICHUSA, MIPOIIECCH U CBOWCTBA TEJ, B TOM YUCJIEC U B
KOHTEKCTE CHUTyallud MNPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE U3 1—2 JOTrHYECKUX
maroB ¢ omnopod Ha 1-2 H3y4eHHBIX CBONCTBA (UBUYECKUX SIBJICHUU,
(GU3UYECKUX 3aKOHA WUJIU 3aKOHOMEPHOCTH;
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pemiath pacu€THbie 3a7a4u B 1—2 NEUCTBUA, UCMOIL3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBaONINE (PU3UYECKUE BEIIMUMHBI: Ha OCHOBE aHAJIW3a YCJIOBUS 3aJlauu
3alUChIBATh KPATKOE YCJIOBHE, TOJACTABIATh (U3UYECKUE BEIUYUHBI B
dbopMynbl W NPOBOAUTH  Pacy€Thl, HAXOJUTh CIPABOYHBIE JaHHBIE,
HEOOXOAUMBIE JJIsI PEIICHHs 3aJ]lay, OLICHUBATh PEATUCTUYHOCTH MOJYYEHHOU
(bu3UYeCKON BETUUNHBI;

pacro3HaBaTh MPoOJIEMbI, KOTOPbIE MOXXHO PEIIUTH MPU MOMOITU (HU3NYECKUX
METOJIOB, B OMMCAHWU HCCIICIOBAHUS BBIICIATH MPOBEPSIEMOE MPENOI0KECHIE
(rumoTe3y), pa3iuyarh W HHTEPHPETUPOBATH TOJYYEHHBIH Ppe3yJbTarT,
HAXOJIUTh OITMOKH B XOJI€ OIbITA, JCJIaTh BBIBOJIBI 10 €r0 pe3yJibTaTaM;
MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (HU3UUYECKUX SIBICHUN WIN (PU3NUECKUX
CBOMCTB Tel: (OpPMYyJIUPOBATH MPOBEPSEMBbIC MPEANIONIOKEHUs, COOUpaTh
YCTAaHOBKY W3 TMPEIJI0KEHHOTO OO0OPYJIOBaHMsI, 3aIllMCHIBATh XOJI ONBITA U
dbopMyITHUpPOBATH BHIBOIHI;

BBITIOJIHSITh TIPSIMBIE M3MEPEHUs PACCTOSHUS, BPEMEHH, MAacChl Teja, 00bhEMa,
CHJIBI U TEMIIEpPATyphl ¢ UCIIOIH30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX TPHUOOPOB,
3aMKMChIBaTh TOKa3aHWs MPUOOPOB € Y4E€TOM 3aJlaHHONW  aOCOJIIOTHOMU
MOTPEIIHOCTH U3MEPEHU;

IPOBOAUTH HCCIIEIOBAHHWE 3aBUCUMOCTH OJHOW (PU3NYECKON BETUYUHBI OT
Ipyrod C MCHOJB30BAHHEM TMPSAMBIX H3MEpPEHUN (3aBUCMMOCTH TMYTH
PaBHOMEPHO JBIKYIIETOCS Tejda OT BPEMEHHU JBUIKEHUS Tea, CUJIbl TPEHUs
CKOJILKEHMsI OT Beca Tella, KadecTBa OO0pabOTKH TOBEPXHOCTEH Teln U
HE3aBUCHUMOCTH CHWJIbl TPEHHSI OT IUIOMIAAM COMPUKOCHOBEHHUS TEJ, CHIIbI
yIPYrOCTH OT YIJIMHEHUS TPYKUHBI, BBITAJKUBAIOUIEH CHJIBI OT 00BEMA
NOTPY>KEHHOW YacTU Tela U OT IUIOTHOCTH KUAKOCTH, €€ HEe3aBUCUMOCTH OT
IUIOTHOCTH Teja, OT TJIyOWHBI, HAa KOTOPYIO TOTPYKEHO TEeJo, YCIOBUH
IUTAaBaHUSl TEJ, YCJIOBHM paBHOBECHsI pblyara M OJOKOB), yd4acTBOBAaTh B
IUTAHUPOBAHUN Y4YEOHOTO WCCIENOBaHUsA, COOMpATh YCTAHOBKY W BBINOIHSITH
U3MEpEHUs, CJenys TMPeUIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3yJIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BUJIE MPEAJIOKCHHBIX
TabyUIl ¥ TPaUKOB, AEIaTh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;
MIPOBOJINTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYHH (TUIOTHOCTh BEIIECTBA
KUJKOCTU U TBEPJAOTO TEja, CUia TPEHHS CKOJBXKEHHUS, JaBIICHHE BO3/yXa,
BBITAJIKABAIOIIAsl CHJIAa, JEHCTBYIOIIAs HA MOTPYKEHHOE B JKUIKOCTh TEJIO,
KOG (PUIMEHT TMOJEe3HOTO  JCHCTBUS  MPOCTBHIX  MEXaHW3MOB),  CIEAys
MPEVIOKEHHOW MHCTPYKUUHU: TP  BBIMOJHEHUH U3MEPEHUN coOupaTh
AKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIISTH 3HAUEHUE UCKOMOU BEJIMYHHBI,
coOJII0IaTh MpaBWJIa TEXHUKH O€30MacHOCTH Mpu paboTe ¢ Ja0opaTOpPHBIM
000pyI0BaHUEM;
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yKa3bIBaTh MPUHIHUIBI ACHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JIUHAMOMETp, COOOINAIOIIMECS COCYIbl, OapoMeTp, pblyar,
MOJABUKHBIN U HEMOABWKHBIN 00K, HAKJIOHHASI TUIOCKOCTH;

XapaKTEepU30BaTh MPUHIUIIBI JEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOPOM HAa UX ONUCAHUs (B TOM YHUCIIE: NOJMIUITHUKH, YCTPOUCTBO
BOJIOIIPOBOJIA, THUPABIMYECKHI MPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOU
HAcoOC, apeoMeTp), UCIONb3ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SBJICHUU U
HeoOXxoauMbIe (PU3UYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTL MPUMEPHI (HAXOAUTh WH(MOpPMALMIO O MpUMEpPax) MPAKTUUYECKOTO
UCIIOJIH30BaHUS (PU3UUECKUX 3HAHUHN B TTOBCEIHEBHOM KU3HU JJI1 00ECTICUCHUS
0€30MacHOCTU TIpU OOpaleHuU ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHMS 37I0pOBbsi M COOJIOJICHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpY’Karouen cpeae;

OCYIIECTBJIATH OTOOP UCTOYHUKOB MH(pOpMaIuu B MIHTEpHETE B COOTBETCTBUU
C 3aJIJaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIMXCS 3HAHUN M MyTEM
CpaBHEHMsI PA3IMYHBIX HMCTOYHMKOB BBIJCIATh HWH(POpMaAIHIO, KOTOpas
SIBIIIETCS MPOTUBOPEUUBOI HIIM MOXKET OBITH HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHINOJHEHUHM YYE€OHBIX 3aJaHUM HAayYHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MaTEpHAlIbl, PECYPCHI
cetu  MutepHer, BiaaeTrs  npuéMaMM  KOHCIEKTUPOBAaHMS  TEKCTAa,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
C0371aBaThb COOCTBEHHBIE KPATKHUE IUCBMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMauu PU3NIECKOTO COACPKaHUs, B TOM UUCIIE
myOJMYHO JIeNIaTh KpaTKHUe COOOIIECHHs O pe3yJibTaTax MPOEKTOB MM y4eOHBIX
UCCIIEOBAHUI, MPU 3TOM T'PAaMOTHO HCIIOJb30BaTh W3YUYCHHBIA TOHSATHNHBIN
anmapar Kypca (GU3HKH, COPOBOXKIATh BHICTYIUICHUE TTPE3CHTAIINEH;

OpU  BBINOJHEHUM YUYEOHBIX TMPOEKTOB U MCCIEAOBAaHUN pacHpeacsisiTh
00S13aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJja4aMU, CIICUTh
3a BBITIOJIHEHHEM IUIaHA JCHCTBUH, aIeKBATHO OIEHUBATH COOCTBEHHBIN BKIIA]I
B JICSTEIBbHOCTh TPYIIIbI, BBICTPAWBaTh KOMMYHUKATHBHOE B3aMMOJECHCTBUE,
YUYUTBIBAsI MHEHUE OKPYKAIOIIHUX.

K koniy oOyuenus B 8 kiiacce mpeIMeTHbIE Pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

WCTIOJIb30BAaTh MOHATHSA: Macca M pa3Mepbl MOJICKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHHUS BEIIECTBA, KPUCTALIMYECKUE H
aMop(dHBIE TeNla, HACHIICHHBIM W HEHACHIIICHHBIN Map, BIAKHOCTh BO3/yXa,
TeMmIlepaTypa, BHYTPEHHSISI SHEPTHs, TEIUIOBOM JBHUraTelb, >SJIEMEHTapPHBIN
BJICKTPUYECKUN 3apsifl, DJIEKTPUYECKOE I10JI€, MPOBOJHUKUA M JTUDJICKTPHUKH,
MOCTOSTHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE T10JIE;
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paznuuath siBJIeHHUs (TEIJIOBOE pacCIIMpPEHHEe U CKaThe, TerJionepeaaya,
TEIJIOBOE PABHOBECHE, CMayMBaHHWE, KANWUIAPHbIE SBJICHUSA, UCIApEHUE,
KOHJIGHCAIIUs, IUIABJICHWE, KpUcCTaUM3aiusi (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaada (TEmIONPOBOAHOCTh, KOHBEKIIUS, W3JIYYEHUE), AJICKTpU3aIUs
T€J, B3aUMOJICHCTBHE 3aps/IOB, JCHCTBUS JJICKTPUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aMMOJICCTBME MArHUTOB, JEWCTBHE MAarHUTHOTO TIOJSI Ha
IPOBOJIHUK C TOKOM, OJJEKTPOMAarHuUTHas WHIYKIMs) [0 ONHCAHUI0 UX
XapaKTEePHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
(dusnueckoe BIICHUE;

pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3UYECKHUX SIBICHUM B OKPYKAIOIIEM
MUpEe, B TOM uYucie (U3NYECKUEe SBJICHUS B MPUPOJE: TOBEPXHOCTHOE
HATSDKEHUE W KaNWUISIpHBIC SBJICHUS B TPHUPOJE, KPUCTALIBI B TPHUPOJE,
uznydenue ComHlla, 3amMep3aHre BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE
pOCBI, TyMmaHa, WHEs, CHera, »JJICKTPHUYECKHWEe sBIEHUS B aTMmocdepe,
AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, APEid MOTIOCOB,
pPOJIb MAarHUTHOTO TIOJISA JJISI KU3HM Ha 3emiie, TOJIIPHOE CHUSHHE, TP ITOM
NEPEBOJIUTh MPAKTHUUYECKYI0 3a/ladyy B Y4eOHYI0, BBLICNATH CYIECTBEHHbIE
CBOICTBA (MpU3HAKK) HU3UUECKUX SBICHUM;

ONKCHIBATh HM3YYECHHBIE CBOWCTBA Tel M (DU3MYECKUE SIBIICHUSA, HCIOIb3YS
¢usznueckre BEIWYUHBI (TEeMIEparypa, BHYTPEHHSSI JHEpPrusi, KOJIMYECTBO
TEIUIOTHI, yJeidbHas TEIIOEMKOCTh BEIIECTBA, yNeJbHasl TEIJIOTa IUIaBIICHUSA,
ylleIbHas TeIuioTa MapooOpa3oBaHUsl, yAENbHAs TEIUIOTAa CTOPAaHUS TOILUIMBA,
K03} (OUIIMEHT TIOJIE3HOTO JEeUCTBUSA TEIJIOBOW MAIIWHBI, OTHOCUTEIbHAs
BJIQKHOCTh BO3/yXa, DJEKTPUUYECKUU 3apsil, CHUJIa TOKa, DJIIEKTPUUYECKOE
HAnpsDKEHWE, COMPOTUBJIICHUE TMPOBOAHHKA, YIEIbHOE  COMPOTHUBIICHUE
BelIeCTBa, paboTa W MOIIMHOCTh OJJIEKTPUYECKOTO0 TOKa), MPU OMHCAHUU
NPaBWIBHO TPAKTOBATh (PU3UUECKHH CMBICI HCIOJIB3YEMBIX  BEJIHMYUH,
o00O3HaueHUsT W EAUHUIBI (U3UYECKUX BEIUYHH, HAXOIUTh (POPMYIIHI,
CBS3bIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEIMYMHY C JAPYTUMHU BEIUYUHAMU,
CTpOUTH TpaMKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINYHH;
XapaKTepru30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIECCHI, NCTIONB3YS
OCHOBHBIE  TOJIOXKEHUSI  MOJEKYJISIPHO-KUHETUUECKONM TEOpUHU  CTPOCHUS
BEILECTBA, MPUHLIUI CYNEPHO3ULIUM TOJIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH
coxpaHeHMs 3apsna, 3akoH Oma mis ydyacTka uenu, 3akoH JDxoyns—JIenua,
3aKOH COXPAHEHHWsI SHEPruu, NpPU STOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUUYECKOE BhIPAXKECHUE;

OOBSICHATH (PU3UUECKHE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE
cUTyanuin MIPaKTUKOOPUEHTUPOBAHHOTO Xapaxkrepa: BBISIBIIATH
MPUYUHHOCJIEACTBEHHbIC CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOTMYECKHX
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oiaroB ¢ Onopod Ha |-2 U3y4YEHHBIX CBOWCTBA (PU3NYECKUX SIBIICHU,
(pU3HUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemarb pacu€THble 3ajaud B 2—3 JAEMCTBUS, MCHOJb3Ysl 3aKOHBI U (HOPMYIIBI,
CBs3bIBAIOIINE (PU3MYECKHUE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUSA 3a/layu
3aMKMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJAOCTATOK JAHHBIX JJIs pPELIEHUs
3a/J1auM, BHIOMpATh 3aKOHBI W (HOPMYINBI, HEOOXOAUMBIE Jisi €€ pelIeHus,
OPOBOAUTH pacy€Tbl W CpPaBHUBATh MOJYYEHHOE 3HA4YeHHE (PU3nYecKOon
BEJIMYMHBI C U3BECTHBIMU JAHHBIMH;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIMTH MPU MOMOIIU (HU3UUECKUX
METOAOB, HCHOJb3ysl OINHUCAHUE WCCIEAOBAHUSA, BBIACIATh MPOBEPIEMOE
NOPEANONIOKEHNE,  OLECHMBATh  MPABUJIBHOCTh  MOPSAKA  IPOBEACHUS
UCCJIEJOBAHNs, J1€J1aTh BHIBOJIbI;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WU (PU3UYECKUX
CBOMCTB Ten (KanmWUISIpHBIC SIBJICHHS, 3aBUCUMOCTH JaBJICHHUS BO31yXa OT €ro
o0BéMa, TeMmrepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS M HArpeBaHUsl IMpU
U3JIy4YeHUU OT LIBETAa M3Iydarouied (MOTJIOUIAoIIE) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U IUIOMIAAH €€ MOBEPXHOCTH,
JNEKTpU3alus  Tel W B3aUMOJEHCTBHE  DJIEKTPUYECKUX  3apAJIOB,
B3aUMOJECHCTBHE TOCTOSHHBIX MAarHUTOB, BU3YyalM3allUsl MAarHUTHBIX MOJEH
MOCTOSIHHBIX MAarHuTOB, JEHWCTBHS MarHUTHOTO MOJISI HA MPOBOAHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUIATENII MOCTOSIHHOTO TOKA):
dbopMynupoBaTh MpOBEpsSIEMbIe MPEAMNOIOKEHUS, COOMpPaTh YCTAHOBKY W3
NPEIJIOKEHHOTO 000pYJOBaHUs, OMMCHIBATH XOJI OMbITAa M (POPMYIHPOBATH
BBIBOJIBI,

BBINIOJIHATh MpPSMbIE H3MEPEHUS TEMIEPATypbl, OTHOCHUTEJIBHOW BIAXHOCTHU
BO3/IyXa, CUJIbI TOKA, HATIPSDKEHUS C UCIIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB U
JIaTYUKOB (DU3MUECKUX BEIMYUH, CPABHUBATH PE3YNbTAaThl U3MEPEHUN C YUETOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH;

HOPOBOJIUTh HCCIIEJOBAHUE 3aBUCUMOCTH OJHON (U3NYECKOW BEITUYMHBI OT
IPYroi C MCIOJIB30BaHUEM IPSAMBIX U3MEPEHHUN (3aBUCUMOCTb CONPOTUBIICHUS
IPOBOJAHUKA OT €ro JJIMHBI, IUIOIIAJM MONEPEYHOrO0 CEYEHHsS] M YAEIbHOIO
CONPOTHUBIICHUS] BEUIECTBA IPOBOJHMKA, CHJIBI TOKAa, MIAYIIEr0 Yepes
IPOBOJHUK, oT HaIpsIKEHUS Ha IIPOBOJHUKE, UCCJIEIOBaHNE
[OCJIEOBATEIBHOIO W MApaUIEJIbHOTO  COEAMHEHWM  MPOBOJAHHUKOB):
IUIAHUPOBATh HCCIEAOBAHUE, COOMpATh YCTAHOBKY M BBINOJHATH M3MEpEHUS,
cienysl NPEIJIOKEHHOMY IUIaHY, (UKCHpPOBATh pE3yJbTaTbl MOJYyYEHHOU
3aBUCUMOCTH B BHUJE TaOJMIl UM IpaUKOB, JI€JaTh BBIBOABI MO pe3yJbTaTaM
HCCJIEI0BAHMS;
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NPOBOAUTH KOCBEHHBIE HW3MEpEHHs (U3MUECKUX BeaWuuH  (yaeJbHas
TEIVIOEMKOCTh BEUIECTBA, CONPOTUBIICHUWE MPOBOAHHMKA, padoTa M MOIIHOCTH
AIEKTPUYECKOTO TOKa): NJIAHUPOBATh U3MEpEHU, coOupaTh
AKCIIEPUMEHTAIbHYI0 YCTAHOBKY, Cleaysl TMpeiIoKEHHOW HWHCTPYKUUU, U
BBIYHCIISATH 3HAUCHHUE BEIINYUHBI,

coOI0aTh MpaBuUja TEXHUKU O€30MacHOCTU MHpU paboTe ¢ JabopaTOPHBIM
000py10BaHUEM;

XapaKTeprU30BaTh MPUHITUIIBI ACHCTBUS MU3YYCHHBIX NMPUOOPOB U TCXHHUUECKHUX
YCTPOICTB € OMOpOM Ha HUX omucaHus (B TOM YHUCJE: CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETp, TapoBas TypOWHA, amMIepMeTp, BOJBTMETP, CUYETUUK
ANEKTPUUECKONW PHEPrUH, AJIEKTPOOCBETUTEIbHbIE NMPUOOPHI, HarpeBaTelIbHbIC
AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUECKUE pe10XpaHUuTENH,
ANEKTPOMArHUT, JIEKTPOJIBUTATENb MOCTOSHHOTO TOKA), MUCHOJB3Ysl 3HAHUS O
CBOWMCTBaX  (M3MUYECKUX  SIBICHUH W HeoOXomumble  (pu3myUeckue
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENbHBIE TPUOOPHI
[0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KHAKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII,
peocTar), COCTaBJIATh CXEMBI AJIEKTPUUYECKHUX IIeNeil ¢ MOoCIeA0BaTEeIbHBIM U
napajiyieIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE O0O3HAUECHUS
AJIEMEHTOB AJIEKTPUUECKUX IIETIeH;

IPUBOJIUTH MPUMEPHI (HAXOAUTh MH(POPMAIMIO O MPUMEpPax) MPAKTUIECKOTO
UCTIOJIb30BaHUs (HU3MYECKUX 3HAHUN B TIOBCEAHEBHOM KU3HU IS OOECTieYeHUs
0€301acHOCTH TIPU OOpaIlleHnH ¢ TPUOOpaMH U TEXHUYSCKUMH YCTPOHCTBAMH,
COXpaHEHUS 370pPOBBbS M COOJIIOJCHUS HOPM HKOJOTHYECKOTO TIOBEJCHUS B
OKPY’KAIOIIEH CPEAE;

OCYILECTBIIATh MOUCK MH(poOpManuu (usmueckoro coxaepxkanus B MHrepHeTe,
HAa OCHOBE HWMCIONIMXCA 3HAHUW W MYyTEM CpaBHEHUS JOTOJHUTEIHHBIX
MCTOYHUKOB BBIICIATH WH(OPMAIINIO, KOTOPAs SIBISIETCS MPOTUBOPEUNBOM WU
MOJKET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh TPW BBHITIOJHCHUH YYE€OHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3NYECKOTO COAEp)KaHUs, CIPAaBOYHBIE MaTEPHAIbI, PECYPCHI
cetm  UuTepHer, Biagmerb nOpuéMaMu  KOHCIIEKTUPOBAHHUS  TEKCTa,
npeobpa3zoBaHus HHPOPMAIIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 000011as
UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COACPIKAHHS, B TOM
quCIe myOIUIHO MIPEICTABIISATh pE3yIbTaThI MPOCKTHOM WIH
WCCIIEIOBATENILCKON  NI€ATENbHOCTH, MPHU 3TOM TPAaMOTHO HCIIONB30BAThH
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W3YUYCHHBIN MOHATUIHBIN ammapart Kypca (U3UKH, COMPOBOKIATH BHICTYIUJICHUE
MpE3CHTALUEN;

IIPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB U UCCIICIOBAHUIN (DU3NYECKUX MPOILIECCOB
pacrpenensTh O0sS3aHHOCTH B TPYINE B COOTBETCTBUM C TOCTABICHHBIMU
3a/1a4aMu, CJICAUTh 3a BBIMOJHEHHUEM IUIaHa JEUCTBUN U KOPPEKTUPOBATH €rO,
aJIcKBaTHO OIIEHMBaTh COOCTBEHHBIM BKJIAaJ B JCATEILHOCTb TPYIIIIHI,
BLICTPaBaTh KOMMYHHMKATUBHOE B3aUMOJEHCTBHE, TPOSIBISAS TOTOBHOCTH
paspeniatb KOHGIUKTHIL.

K konny oOydenuss B 9 kjiacce mpeIMETHbIE Pe3ylbTaThl Ha 0A30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHHUM:

UCIIOJIb30BaTh MOHSTHS: CUCTEMA OTCYETA, MAaTEpUabHAsl TOUKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh ~ MEXaHMYECKOTo  JABWXKeHus, nedopmamms (ympyras,
TIacTUYecKasi), TPEHUE, ILEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTh M
NEPErpy3Ku, ILEHTP THKECTH, aOCOMIOTHO TBEPIOE TENO, IEHTP TIKECTU
TBEPJOTO Tejla, pPaBHOBECHE, MEXaHWYECKHE KOJeOaHWs U BOJHBI, 3BYK,
uHpa3ByK U YIBTPa3BYK, AJIEKTPOMArHUTHBIE  BOJIHBI,  IIIKaJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIBbHO30PKOCTh, CHEKTPHI
UCIIyCKaHUsl U TIOTJIONICHMs, anbda, O0eTa- M TamMma-u3Iy4yeHUsi, HU30TOIBI,
sJIepHas YHEPreTrKa;

paznuyath SBJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEUHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JIB)KEHUE, CBOOOIHOE MaJIeHHe
T€JI, PAaBHOMEPHOE JBWXKEHHUE II0 OKPYKHOCTH, B3aHUMOJICHCTBUE Tell,
pEaKkTUBHOE JBWKEHHE, KoJieOaTelbHOE  JBWKEHUE  (3aTyxaroluue |
BBIHYXKJICHHBIE KOJIeOaHUs), pE30HAHC, BOJTHOBOE JIBIKEHUE, OTPaKEHUE 3BYKA,
IPSAMOJIMHENHOE paclpOCTPAHEHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA, MOJHOE
BHYTPEHHEE OTPaKCHHUE CBETa, pa3NOKeHHe OeIoro cBeTa B CHEKTP U
CIOKEHUE  CIIEKTPaJbHBIX  LIBETOB, JUCHEPCUS CBE€TA, E€CTECTBECHHAs
PaaMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CHEKTpa W3JIYUYEHHs) II0
ONMCAHUIO UX XapPAaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIHAX
JTaHHOe (DPU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE M3YUYCHHBIX (U3MYECKUX SIBICHUN B OKPYXKAIOIIEM
Mupe (B TOM 4Yucie (PU3MYECKHUE SBJICHUS B MPUPOJIE: MPUIUBBI U OTJIUBHI,
nBwxeHne TuiaHeT COJHEYHOM CHUCTEMbl, PEAaKTHUBHOE JABUKEHUE JKHUBBIX
OPraHu3MOB, BOCHPHUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CEUCMUYECKUE
BOJIHBI, IIYHaMH, 03XO0, LBETa TEJ, ONTUYECKHE SBICHUA B MPUPOJE,
OMoJIOrM4ecKoe JeUCTBUE BUJIMMOTO, YIbTPaQUOIETOBOrO U PEHTIEHOBCKOTO
M3JIy4YEeHUN, €CTECTBEHHbIM paJUOAKTUBHBIA (POH, KOCMHUYECKHE JIy4H,
PaIHOAKTUBHOE M3JyYEHUE TPUPOAHBIX MUHEPAJIOB, IEUCTBUE PAJUOAKTUBHBIX
M3JIy4YEHU Ha OpPraHu3M 4YeJIOBEKa), MPHU ATOM IMEPEBOJUTH MPAKTHYECKYIO
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3aJadyy B y4eOHYI0, BBIJCHATh CYIIECTBEHHBbIE CBOMCTBa (NIPU3HAKHU)
(u3HYECKUX SBJICHUN;

OMHUCHIBATh M3YYCHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUSA, HCIOJIb3Ys
dbu3uyeckue BEIMYMHBI (CpeHSIEI M MIHOBEHHas CKOPOCTb Tejla Tpu
HEPABHOMEPHOM JBUXEHUHU, YCKOpPEHHUE, IMepeMelleHue, NyTh, YyrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHJIa YIPYrOCTH, CHUJAa TSKECTHU, YCKOPEHUE
CBOOOJHOTO MAaJIEHUs, BEC TEJa, UMITYJIbC TEJa, UMITYJIbC CUJIbl, MEXaHUUYECKas
pabota M MOUIHOCTb, NOTEHIMAJIbHAS OSHEPrus Teja, TMOAHATOrO Hal
MOBEPXHOCTHIO  3€MJIM, TOTEHIMAJIbHAST JHEPTUsl  CHKATOM  MPY>KUHBI,
KUHETUYECKasl IHEPTUsi, TMOJIHAsI MEXaHWYeCKas JHEprus, MEepHoJl W 4YacToTa
KosieO0aHUi, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA,
nokasareib NPENOMIICHHUSI Cpeibl), MPU OMHUCAHUM MPABUIBHO TPAKTOBATH
(bU3UYECKU CMBICT UCIOJIB3YEMbIX BEJIMYMH, OOO3HAYCHUS W EIUHUIIBI
bU3MYECKUX  BEJIMYMUH, HAXOAUTh (DOPMYNbI, CBS3BIBAIOIIUE JIAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMH BETMYMHAMH, CTPOUTH TPaPUKH U3YUEHHBIX
3aBUCUMOCTEH (PUBHUECKUX BEIUYWH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBIECHUS U MPOIECCHI, UCTIONb3YS
3aKOH COXpPAaHEHHWS JHEPruM, 3aKOH BCEMHUPHOTO TATOTECHHS, NPUHUUII
CyNEepHO3ULUHA CUJI, NPUHIIMI OTHOCUTENbHOCTH ['anuies, 3akoHsl HbroTOHAa,
3aKOH COXPAHEHUs HMMITYJbCa, 3aKOHbl OTPAKEHUS W TNPEIOMIICHUS CBETa,
3aKOHBI COXPAHEHHMS 3apsI0BOIO U MACCOBOTO YHUCEN IPH SJIEPHBIX PEAKLHUSX,
IpU 3TOM JlaBaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKOHA U 3alMCHIBATh €ro
MaTEeMaTUYECKOE BbIPAKEHUE;

00BSACHATH (PU3MUECKHUE MTPOLIECCHl U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISBISATh IMPUUYUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢
ormopoii Ha 2-3 WM3YYCHHBIX CBONCTBA (PU3UYECKUX SIBICHUN, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THble 3afauyd (OMUpAIONIMECS HA CHCTEMY U3 2—3 ypaBHEHHIN),
UCTIONIBb3Ys 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIINE (PU3UYECKHUE BEIMYMHBI: HA
OCHOBE aHalM3a YyCIIOBHS 3aJayd 3alKChbIBAaTh KPATKOE YCIOBUE, BBISBIATH
HEJOCTAONe WU W30BITOYHBIC JTaHHBIC, BBHIOMPATH 3aKOHBI M (OPMYIIHI,
HEOOXOMWMBIE Il  pEeNIeHHWs, MPOBOJUTh  pacdy€Thl W  OIICHUBATh
PEATHCTUYHOCTH TIOTYYEHHOTO 3HAUCHUS (PU3NIECKOI BEITMYUHEI;
pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIINTH MPU MOMOIIU (HU3UIECKUX
METOJIOB, HCIIOJIb3ysl OINKHCAHUE MCCIEJOBAHUS, BBIICIATH MPOBEPSEMOE
MPEANOJIOKEHNE,  OLICHUBATh  MPABUJIBHOCTh  MOpSJAKA  HPOBEACHUS
WCCIIEIOBAHUSI, JIeJaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YyIbTaThl HAOIIOACHUN
U ONBITOB;
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MPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUN WIH (PUINUECKUX
CBOMCTB TeNl (M3y4eHHE BTOpPOro 3akoHa HBIOTOHA, 3aKOHa COXpaHEHUS
SHEPruH, 3aBUCUMOCTh Teproia KojeOaHui MPY>KHHHOTO MasiTHUKa OT MacChl
rpy3a M JKECTKOCTH TPYKHHBI M HE3aBUCHUMOCTH OT aMIUIUTYABl MaJbIX
KosieO0aHUi, TNPSMOJMHENHOE paclIpoCTpaHEHUE CBETA, pa3JIoKEHHE Oesoro
CBETa B CIIEKTp, HM3yYCHUE CBOWCTB HM300pakeHHs B IUIOCKOM 3€pKajie |
CBOMCTB M300pa)keHUs NpeaMera B coOuparomei JauH3e, HaboIeHne
CIUIOIIHBIX W JIMHEWYATHIX CIEKTPOB HM3IYYCHHS): CAMOCTOSITEIBHO COOMpPAThH
YCTaHOBKY M3 M30BITOUHOTO Habopa 000OpymOBaHUs, ONMUCHIBATH XOJ OMBITA H
€T0 pe3ynbTaThl, (OPMYITHPOBATH BHIBOJIBI;

NPOBOJIUTH TPH HEOOXOAMMOCTH CEPHUI0 MPSIMBIX H3MEPEHHUU, OMPEeIIss
CpelHee 3HaueHHE U3MepsieMoil  BenW4MHBl  (POKYCHOE  paccTosiHUE
coOuparomieli  JHMH3bI), OOOCHOBBIBATH  BBIOOp  cmocoba  U3MepeHus
(u3MepuTenbHOrO NMpudopa);

NPOBOJIUTh  HMCCIEJAOBAaHWE  3aBUCUMOCTEH  (DM3MYECKHX  BEIMYUH  C
UCTIOJh30BAaHUEM MPSMBIX WU3MEPEHH (3aBUCUMOCTHh IYTH OT BPEMEHU TpH
PaBHOYCKOPEHHOM JBHXEHMM 0€3 HadaJbHOW CKOPOCTH, NepHoaa KojeOaHuin
MaTeMAaTUYECKOT0 MasTHHKAa OT JJIMHBI HUTH, 3aBUCHMOCTH YIJIa OTpa)kKeHHUS
CBETa OT yIVIa NaJCHUs U yIJa MPeIOMJIEHHs OT yIjla MaJieHus1): IUIaHupOBaTh
UCCIIEJIOBAHHUE,  CaMOCTOSITEJIbHO  coOupaTh  yCTAHOBKY, (UKCHUPOBATH
pe3yabTaThl MOITYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJIE TaOIHIL U
rpaUKoB, JAeaTh BBIBOBI IO pe3yJibTaTaM UCCIIECOBAHNUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHUH (CpEAHssI CKOPOCTh U
YCKOpEHHE Tejla MpH PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOTO
najieHus, KECTKOCTh TMPYKUHBL, KOI(DPUIMEHT TpPEHUS CKOJIBKEHMS,
MexaHu4yeckass paboTra W MOIIHOCTh, 4YacToTa W MEpHOJ KojeOaHui
MaTeMaTUYECKOTO M MPYKUHHOTO MasTHUKOB, ONTHYECKAsl CUla cOOMparomen
JWH3BI, PaJAMOAKTUBHBIM  (OH): TIJIAHUPOBATH H3MEpPEHHUs, coOuparh
HKCIEPUMEHTAIbHYI0O  yYCTAaHOBKY U  BBIOJHATH  W3MEPEHUs,  CIeIys
OPEUIOKEHHONM ~ MHCTPYKIHMM,  BBIYMCIATH  3HAYEHHE  BEIUYMHBI U
aHAJIM3UPOBATh MOJYUYEHHBIE PE3yJbTaThl C Y4ETOM 3aJ@aHHOW MOTPEIIHOCTH
WU3MEPEHHU;

coOmoaTh MpaBUja TEXHUKH O€30MacHOCTH MpU paboTe ¢ Ja0opaTOPHBIM
00opyT0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM  HU3YYEHHBIX (PU3MUECKUX  MoOjeneil:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOUCUHBIH MCTOYHHK CBETA,
Ty, TOHKas JIWH3a, IJIaHeTapHasi MOJIeTb ATOMa, HYKJIOHHAsI MOJENIb aTOMHOT'0

Aapa,
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XapaKTepU30BaTh MPUHUUIIBI AEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOICTB C OMOPOM HAa MX OMHMCAHMS (B TOM YHCIE: CHUIOMETP, AATYUKH
MOJIO)KEHMSI, PACCTOSHMSI W YCKOPEHHS, paKeTa, 3XOJIOT, OYKH, IEpPHUCKOIL,
¢doToamnmapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucnosb3ys 3HaHMS O CBOWCTBaX (PU3WYECKUX SIBICHUH U
HEO0OX0IMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXE€Mbl M CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLIECCOB MpHU
pEelIeHUH Yy4eOHO-MIPAaKTUYECKUX 3a/a4, ONTHYECKHUE CXEMbl IJIs MOCTPOEHUs
U300paKeHUH B IJIOCKOM 3€pKajie U coOuparouieit JIMH3E;

OPUBOJIUTH MPUMEPHl (HAXOAUTh MUH(OPMAILMIO O MPUMEpPaAX) MPAKTUYECKOTO
UCIIOJIb30BaHMs (PU3MUECKUX 3HAHUN B TTOBCEAHEBHOM KU3HU I 00ecreyeHus
6e30macHOCTH TP OOpaleHUH C MPUOOpPaAMU M TEXHUYECKUMHU yCTPOMCTBaMH,
COXpaHEHHsS 370pPOBbS M COOJIIOJEHHUS HOPM HKOJOTHYECKOTO IOBEJCHUS B
OKpYXalollen cpeje;

OCYIIECTBIISITH OUCK MH(pOpMaIuu (usndeckoro cojaepxanus B MurepHere,
CaMOCTOATENIbHO  (OpMYyNIUPYysd  TMOMCKOBBIM  3ampoc, HAXOAUTh  IyTH
OTpEJIEICHUs]  JIOCTOBEPHOCTH  TOJyYeHHOW WH(GOpMAIlMM Ha  OCHOBE
UMEIOIIUXCS 3HAHUN U JOTIOTHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBHINIOJHEHUH YYE€OHBIX 3aJaHUM HAaYYHO-TIOMYJISPHYIO
AUTEepaTypy (PU3NYECKOTO COJIEpKaHUsA, CIPaBOYHBIE MaTEpHalIbl, PECYPCHI
cetu  WurepHer, Biagerb nOpuéMaMu  KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpazoBaHus HHPOPMAITUY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHbOpPMAIIMK W3 HECKOJbKUX HMCTOYHUKOB (PU3UYECKOTO COACpPIKaAHUS,
nyOJIMYHO TPEACTaBIATh PE3YIbTaThl MPOCKTHOM WM UCCIEI0BATEIbCKON
NEATENBHOCTH, IPU 3TOM TPaMOTHO HMCIOJIb30BaTh M3YYECHHBIA NOHSATHUIHBIA
anmapaT HM3y4aeMoro paszjena (QU3MKU M CONPOBOXKAATH BBICTYIJICHHUE
MPE3CHTALMEN C YUETOM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoauyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
b K
1.1 ®du3nka - HayKa 0 MpUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnyeckue BEIUNUNHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bu6moreka [IOK
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUSA 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. [lepBoHayaibHbIe CBEIeHUS 0 CTPOCHUM BelleCTBA
bu6 OK
2.1 Crpoenue BelecTBa 1 nomorexa I
https://m.edsoo.ru/7f416194
29 JBrykeHre 1 B3aMMOACHCTBUE YaCTHII ) 1 bubnuoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHbl€ COCTOSIHUS BEIIECTBA 2 nommotexa O
https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:keHue u B3auMojieiicTBue Te
b K
3.1 Mexannueckoe IBMKCHHE 3 nomoreka O
https://m.edsoo.ru/7f416194
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b K
3.2 WNuepuus, macca, I0THOCTh 4 1 nomorexa O
https://m.edsoo.ru/7f416194
3.3 Cwuna. Buner cun 14 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjienue TBEPABIX TeJl, *KMAKOCTEH W ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubmmoreka [{OK
' TEJIaMHU, )KUAKOCTSAMU U ra3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2
Jlapiierne KuocTh > https://m.edsoo.ru/7f416194
bu6. OK
4.3 ATtMochepHOE naBIeHUE 6 nomoreka Il
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6 OK
5.1 PabGoTa 1 MomIHOCTH 3 1 nommorexa I
https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
5.3 MexaHuueckas Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12
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8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3gesioB H TeEM uudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TensioBble IBJIEHUS
1.1 CTtpoeHHe 1 CBOIICTBA BeIleCTBA 7 bubmorexa HOK
’ p m https://m.edsoo.ru/7f4181ce
b K
1.2 TeroBbIe MPOLECCHI 21 1 5 nommoreka O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckre 1 MATHUTHbBIE SIBJICHUS
)1 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE Tella 7 1 bubnuoreka [IOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSIHHBIN IIEKTPUUYECKUN TOK 20 2 7 hitps://m.cdsoo.ru/7f4 18 1 ce
2.3 Mar»uTHEIE SIBICHUS 6 1 1.5 bubmmorexa LOK
https://m.edsoo.ru/7f4181ce
2.4 DneKTpoOMarHuTHast UHAYKLMS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bceero oOpa3oBaTtejibHbIE
padoThI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIEHUS
11 MexaHn4ecKoe IBMKCHHE U CTIOCOOBI €T0 10 1 bu6moreka [IOK
' OMKCAaHUs https://m.edsoo.ru/7f41a4a6
b K
1.2 BzaumoneilicTBue Ten 20 1 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXpPaHEHUsI 10 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. MexanndecKue KoJ1e0aHuA U BOJHEI
bu6mmoreka [JOK
2.1 MexaHuveckue KojeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bub6 e OK
2.2 MexaHn4yecKkue BOJIHBL. 3BYK 8 1 3 nomHoreka 11
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. Di1ieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBbIe SIBJEHUS
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bu6mmoreka [{OK
4.1 3aKoHBI PACIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIun3b1 ¥ onTHUECKKE TPUOOPHI 6 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue Genoro cBeTa B CEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pasznea 5. KBaHTOBBIE IBJICHUS
5.1 Hcnyckanne u morJIonieHne CBETa aTOMOM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
b K
5.2 Ctpoenune aTOMHOTO siipa 6 1 nommorexa O
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHble peakuu 7 1 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOpuTEIbHO0-00001IAK0 1M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [[OK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC
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Ne
/o

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoTsl

DJIeKTPOHHbIE
nugposbie
oOpa3oBarTejibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SABneHus
pupoipl. U3ndecKue BICHUS

MexaHquCKHe, TCIIJIOBBIC, DJICKTPUUCCKHUC,
MardivuTHBIC, CBETOBEIC, 3BYKOBBIC ABJICHUA

duszndeckne BEIMINHBI U UX U3MEPCHHUC

Ypok-uccnenoanue "N3mepenne
TEeMIIepaTypbl IPU MOMOIIH KUIKOCTHOTO
TEepMOMETpA U AaTYMKa TeMIepaTypsl"”

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE HAYKH
n3ydaroT npupoay. EcrecTBeHHOHAYYHBIH
MeToJ] mo3HaHus. Onucanue pu3nIecKux
SIBJIEHUM C IIOMOIILIO MOJZEIEN

bu6mmoreka [IOK

https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka runoTessl:
JATbHOCTH MOJIETA IapUKa, MyILIEHHOTO
TOPU30HTAJIBHO, TEM O0JIblIe, YeM OoJIbLIe
BBICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOLIUE JUCKPETHOE CTPOCHUE
BeIlleCTBA

bu6mmoreka [JOK

https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC JacTull BCIICCTBA

bu6mmoreka [JOK
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https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «ONbITH MO

9 HAOJIOJICHUIO TETUIOBOTO PACIIHPEHUS
ra3oB»
10 ArperaTHbI€ COCTOSIHHS BEIIECTBA
B3anmocBs3b MEX Iy CBOMCTBAMU BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX bubnuorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OCc00EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
2 Mexannueckoe qBrxeHne. PaBHoMmepHoe u bubnuotexa [JOK
HEPAaBHOMEPHOE JIBIKCHUE https://m.edsoo.ru/ff0a05¢c6
bu6moreka [IOK
13 CKopocTe. EMHHIb! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuet myti u BpeMeHU JBUKEHUS Bubnmorera [IOK
https://m.edsoo.ru/ff0a0aed
Mueprus. 3akod nunepruu. Bzaumonencraue
15 Tel II()aK MpUYMHA I/IBMpeHeHI/ISI CKOpPOCTH bubmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
JIBU>KEHUS Tl
16 [InoTHOCTH BemecTBa. Pacuer maccel u bubnuoreka [[OK
o0beMa Tela 1o ero TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopnas padora «OnpeneneHue
IJIOTHOCTH TBEPJOTO TEJIa»
13 Pemenne 3agau o treme "I1mo0THOCTD bu6mmoreka [JOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepuCTUKa B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH I'yka
20 JlaGopatopnas pabota «M3yueHue
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3aBHCHUMOCTH pacTsokeHus (aedopmariim)
MPYXUHBI OT MPUII0KEHHON CHIIBI»

21 SBnenne Tarorenus. Cuia TSKECTH
CBs13b MEX/ly CUJION TSXKECTH U MAcCcol Tela.
" bubnuorexa [JOK
22 Bec tena. Pemenue 3aga4d mo teme "Cuia
" https://m.edsoo.ru/ff0al778
TSDKECTU

” Cuna TsSHKeCTH Ha APYruxX IUTaHeTax. bubnuorexa [JOK
DOU3NYECKUE XAPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0al1502

bubnuorexa [JOK

24 N3mepenue cun. lunamometp 1

https://m.edsoo.ru/ff0al8cc
bubnuorexa [JOK

25 Bec Tena. HeBecomocth 1

https://m.edsoo.ru/ff0al778

26 CroxeHue AByX CUJI, HaPABJIEHHBIX MO bubnuoreka [IOK
OJHOU mpsMoi. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

7 Pemrenue 3amay mo reme
"PaBHoaeiicTByIOIIAsA Crt"

)3 TpeHue CKoJIbKEHUS U TPEHHUE TOKOSI. bubnuoreka [JOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue

29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHHS OT bubnuoreka [JOK
CUJIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAOLIUXCS TOBEPXHOCTEN»

30 Pemrenue 3agau Ha onpeneneHue
PaBHOAEHCTBYIOIIEN CUJIIBI
Pemenne 3agau no remam: «Bec Tenay,

bu6mmoreka [JOK
31 «['pacduueckoe n3zobpaxenue cum», «CUITb»,

«PaBHOAECUCTBYIOIIAS CHIDY

https://m.edsoo.ru/ff0alde0
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KonTtponsHas pabota o Temam:
«MexaHnveckoe JABHKeHUE», «Macca,

32 IJIOTHOCTBY, «Bec tenay, «['paduueckoe
n3o00paxeHue cuimy, «CHibn
13 Hasnenue. CiocoObl yMEHBIIEHUS U bubnuorexa [JOK
YBEIIUYEHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a bubmmoreka [{OK
0T 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaya naBieHus: TBEPABIMU TEIaMHU, bu6mmoreka [IOK
KUJKOCTSAMHU U TazaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U Ta3€, BBI3BAHHOE bubnuotexa [JOK
NEUCTBUEM CHIIEI TSDKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amay o teme «JlaBneHue B bubnuorexa [JOK
JKAJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubnuoreka [IOK
38 Coodutaroriecs cocyibt https:/m, edsogru/ff0a2970
39 I'mppaBnnueckuii npece bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopiiHeBoit )KUAKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Tpuannbl
A1 CYIIECTBOBaHMSI BO3IYILIHOM 000JI0UKH bubnuorexa [IOK
3emiin. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI Ha/l YyPOBHEM MOPS
bubnuoreka [JOK
42 Bec Bo3ayxa. ATMochepHoe naBieHue https://m.edsocl)_.[ru/ £f0a2b5a
43 N3mepenue armocheproro aaBieHus. OObIT bubnmnoreka [JOK
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Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EpPHOTO TaBICHUS OT bubnuorexa [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepous. ATMochepHoe naBiieHue bubnuorexa [JOK
Ha pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo teme "AtMmocdepHoe
naBieHue"
47 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE bubnuotexa [JOK
B HUX T€JO0. ApXHMEI0BA CHIIA https://m.edsoo.ru/ff0a3276
JlabopaTopHas pva60Ta «OHPeJIeJ'IeHI/Iev BuGmrorexa LOK
48 BBITAJIKUBAIOIIEN CHUIIBL, IECTBYIOIIIEH Ha
https://m.edsoo.ru/ff0a33fc
TEJ0, MOIPYKEHHOE B )KUJIKOCTbH)
JlabopaTopHas paboTa 1o Teme
4 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6moreka [IOK
? BOJIE OT 00BbEMaA TIOTPY)KEHHOH B )KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
bu6mmoreka [JOK
50 Hnagariie Tex https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas paborta "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
omnpeeneHue e€ rpy30no0abEMHOCTH"
Pewenue 3agau no remam: «llnaBanue
52 cynoB. Bo3ayxomnaBanuey, «/laBnenue bubmnorexa [IOK
. https://m.edsoo.ru/ff0a3654
TBEPJIbIX TEN, )KUJKOCTEU U Ta30B»
53 MexaHuueckas paboTa Bubmorexa LIOK
https://m.edsoo.ru/ff0a3{82
54 MormtHocTh. EAMHUITEI MOTITHOCTH bubmuoreka [JOK
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https://m.edsoo.ru/ff0a3f82

55 VYpok-uccnenopanue "Pacuér MoiHoCTH, 1
pa3BUBaEMOM MpU MO IbEME TI0 JiecTHHUIIE"
IIpocTeie Mexanu3msl. Peryar. PaBHoBecue

36 CHWJI Ha pblyare
Kontponbnas padoTa o teme «JlaBieHue

57 TBEPAbIX TN, )KUAKOCTEN U ra3oBy» / 1
Bcepoccuiickas mpoBepodHas paboTa
PeseprubIit ypok. PaboTta ¢ Tekctamu mo

53 Teme «/laBineHue TBEPABIX TEN, JKUAKOCTEU U 1 bu6mmoreka [IOK
razoBy» / Bcepoccuiickast mpoBepouHas https://m.edsoo.ru/ffO0a4ffe
pabota
Poruaru B TexHuke, ObITY ¥ IPUpPO/IE.

59 JlaboparopHas padota «/ccnenoBanue 0.5 Bubamorera [IOK

. https://m.edsoo.ru/ff0a478e
YCIIOBUH PABHOBECHS pblUara»

60 Pemenue 3agau 1mo Teme «Y cI0BHUS bubnuorexa [JOK
PaBHOBECHUS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro aeicTeus

61 MexaHusma. Jlaboparopnas padora 0.5
«3mepenue KIIJ1 HakIIOHHOM TIIOCKOCTH»

2 Pemenue 3agau mo reme "Pabora, bubmuoreka [JOK
MoiHocTh, KIT" https://m.edsoo.ru/ff0a4c48
Mexannueckas 3Heprus. Kunernueckas u bubnuoreka [IOK

63 MMOTEHIHAIbHAs SHEPT U https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH Bubmorexa LIOK

https://m.edsoo.ru/ff0a4360

65 VYPOK-3KCIIEPUMEHT T10 TEME 1
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"DKCcrepUMEHTAIbHOE OIIPEIETICHHUE
N3MEHEHMS KWHETUYECKON 1 MOTEHIINAIEHOM
SHEPTUH MPU CKATHIBAHUH TEJIA TI0
HAKJIOHHOH INTOCKOCTH"

KonTponsnas pabora no teme «Paborta u

66 1
MOIITHOCTh. DHEPTUSI»

67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o | bubnuorexa [JOK
Teme "MexaHn4eckoe JABMKeHue" https://m.edsoo.ru/ffO0adee6
PeseprubIit ypok. PaboTta ¢ Tekcramu mo

68 1
teme "PaboTa. MomHocts. DHeprus”

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12
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8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubnuorexa [JOK
1 KWHETUYECKOW TEOPUU U UX ONIBITHHIE 1
https://m.edsoo.ru/ff0a5256
TTOITBEPIK ICHUSI
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Moaenu TBEpAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHUE CBONCTB TBEPIOTO, KUKOTO U
4 ra3o00pa3HOro COCTOSIHUM BEIlecTBa Ha |
OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-
KHMHETUYECKON TEOpUHU
bu6mmoreka [JOK
5 Kpucrannmaeckue u amopdabie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. | bubnuoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paclIMpeHne U cKaTue 1
https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TeMIiepaTypsl CO |
CKOPOCTBIO TEIJIOBOTO JIBU>KEHUS YaCTHUIL
9 Buytpennss sHeprusa. CriocoObl H3MEHEHUS | bubnuorexa LIOK
BHYTPEHHEH HEPruu https://m.edsoo.ru/ff0a5c60
10 Bupael renonepenaun 1 bubnmnoreka [JOK
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https://m.edsoo.ru/ff0a6412

VYpoxk-koupepenuus "[Ipakruyeckoe

11 HCIIOJIL30BaHUE TEIUIOBEIX CBOICTB BEIIECTB bubnmorera [TOK
https://m.edsoo.ru/ff0a65c0
1 MaTEepUasioB B LIEJSAX dHeprocoepexeHus"
12 KomanuectBo TemnoTrl. YeiabpHas bubmmoreka [{OK
TEMII0EMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIIOBOTO OaaHca. bubnuorexa [JOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBJ'IeIfI/ISI TIe)HJI0§6MeHa pu CM)eIHII/IBaHI/II/I bubnmorera OK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsTUEH BOIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXO0IUMOTO
15 JUTsl HAarpEeBaHMS TeJla U BBIACISIEMOTO UM
MIPU OXJIKICHUH
16 JlabopaTtopHas pabota "OmnpeneneHue bubnuoreka [IOK
YAEIbHOW TETIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIuBa. Y aeinbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHnue u oTBEpACBaHUE
bubmuoreka [JOK
18 KPUCTAJUTMYECKHUX TeJ. Y IeTbHas TEeIIoTa
https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 Jlaboparopnas pabota "Onpenenenue bubnuoreka [JOK
yIE€IbHOU TEIJIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 ITapooGpazoBaHue U KOHJEHCALHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
)1 Kunenue. Y neapHas Temnora bu6mmoreka [JOK

napoo6pa3OBaHH;1 1 KOHJICHCaIHH.

https://m.edsoo.ru/ff0a786¢
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3aBHUCHUMOCTD TEMIICPATYpPhbl KUIICHUA OT
aTMOC(EepHOTO JTaBICHHUS

Bnaxxnocts Boznyxa. JlabopaTopHas pabota

" . bubnuorexa [JOK
22 OnpenesneHne OTHOCUTENBHOM BIIaXKHOCTU
" https://m.edsoo.ru/ff0a7628
BO3JlyXa
3 Pemenue 3a1a4 Ha onpeesieHne BIa)KHOCTH
BO3JlyXa
[TpuHtnIB paOOTHI TEMJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. /[BuraTens BHyTpEeHHETO
CrOpaHus
)5 KII TermoBoro nuratens. TenaoBbie bubnuotexa [JOK
JIBUTATENIM U 3alIATA OKPYKaIOIIEeH cpebl https://m.edsoo.ru/ff0a7c7¢c
26 3aKOH COXpaHEeHMsI U MTPEeBPALLEHHS SHEPTUN
B TEIUIOBBIX IpoLieccax
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
" bubnuoreka [JOK
27 Tennosslie sBieHus. M3Menenue
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BelllecTBa
KontponbHas padoTa o teme "TemioBbie
. bu6mmoreka [JOK
28 sBieHUs. I3MeHeHne arperaTHbiX COCTOSHUM
" https://m.edsoo.ru/ff0a86ae
BEIECTBA
29 Onekrpusanus ten. [IBa pona
AIIEKTPUYECKHX 3aPSI0B
30 VYpok-uccienosanue "OnexkTpusanus Tel
WHJYKIUEN U NIPU CONIPUKOCHOBEHHUU"
31 B3aumopelicTBre 3apsKeHHBIX Tell. 3aKOH bubnmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
32 Dnektpuyeckoe nose. HanpsbkeHHOCTh bubnmoreka [JOK
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NeKTpudecKoro noJis. [IpuHnmn
CYNEPHO3UIUU ANEKTPUUECKUX MOJIEH

https://m.edsoo.ru/ff0a8a0a

Hocurenn QJICKTPUYCCKHX 3apsAa0B.

33 .
DOneMeHTapHblIi 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEeHUs JIIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB bubnuorexa [JOK
JJIEKTPUYECKUX 3apPAI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBHS €70
bu6mmoreka [IOK
36 cymecTBoBaHusl. MlcTouHnKn
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
. bu6moreka [IOK
37 JlelicTBUA SJIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicteue
38 AIEKTPUYECKOTO MOJISI HA TPOBOIHUKH U 1
JUAIEKTPUKHU"
39 DJIEKTPUYECKHUI TOK B MeTaJlIaX, JKUAKOCTAX bubnuoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas 1EMb U €€ COCTABHbIC YaCTH
A1 Cuna toka. JlaboparopHas pabota 0.5 bubnuoreka [JOK
"U3mepeHue u peryaupoBaHue CUJbl TOKA" ’ https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpspkeHue. BoabTmerp.
P P " P bubnuoreka [IOK
42 JlaGopaTopnas pabora "HM3mepenue u 0.5
" https://m.edsoo.ru/ff0a9¢e14
peryaupoBaHue HanpsHKEHUS
43 CornpoTuBieHNE MPOBOAHUKA. Y IETBHOE bubnmoreka [JOK
COIIPOTHUBJIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopaTopnas pabora "3aBHCHMOCTb 1 bubnuorexa [IOK
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AIIEKTPUYECKOTO COTIPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJTUHBI, IJIOIIA H
MIONEPEYHOro CeYeHUs U Matepuana”

https://m.edsoo.ru/ff0aa738

3aBUCHMOCTh CUJIBEI TOKA OT HAIIPsS>KCHUAL.

bu6mmoreka [{OK

45
3axon Oma Juid yyacTka Lenu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas padota "UccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UYIIETO YEpe3 bubnuorexa [JOK
pE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U apasuieIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka mpaBuia
43 CJI0>KEHUS HANPSHKEHUM MpH bubnuoreka [IOK
IOCJIENOBATEIBLHOM COEIMHEHUH ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlabopaTtopHnas padota "IIpoBepka mpaBuia
bubnuoreka [JOK
49 JUISL CUJIBI TOKA IIPY [TapajuIeIbHOM 1
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bubnuoreka [JOK
JUTS PA3JIMYHOTO COEUHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO TOKA. bubnuoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
50 JlaGopaTopHas pabora "Onpenenenue bubnuoreka [IOK
paboThI U MOILITHOCTH 3JIEKTPHUECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUUYecKue ey 1 MOTPeOnTenu Bu6 OK
. nonuoreka
53 3NIeKTpUYecKOoi 3Hepruu B ObiTy. KopoTkoe 4

3aMbIKaHHUC

https://m.edsoo.ru/ff0ab660
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54 ITocTostTHHBIE MarHuTHI, UX B3aNMOICHCTBHE
55 VYpok-uccnenosanue "M3ydenue nonaen | bubnuorexa [JOK
MMOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruutHOE 1osie. MarHuTHOE 110J1€ 3eMJTH U bu6mmoreka [{OK
€ro 3Ha4YeHue IS KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME
57 "DnekTpuueckue 3apsaapl. 3apsDKeHHBIC Tea bubnuorexa [JOK
H uX B3auMmoaeuncTsus. I1ocTOSHHBIHN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUN TOK"
KonTpossHas pabora no teme
"DnexkTpuueckue 3apsabl. 3apsyKEHHBIE Tea
. . bubnuotexa [JOK
58 U uX B3auMmoaeunctsus. I10CcTOSHHBIH
. " . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok" / Beepoccuiickas
mpoBepoyHas pabora
PeseprubIit ypok. PaboTta ¢ TekcTamu mo
" . . " bubnuoreka [JOK
59 Teme "IloCTOSTHHBIN eKTpUIECKUd TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas nmpoBepouHas padbota
OnbIT OpcTena. MaruutHoe nose
bu6mmoreka [JOK
60 3JIEKTPUYECKOTO TOKa MarHuTHoe mnoJje
https://m.edsoo.ru/ff0ac1d2
KaTYIIKU ¢ TOKOM
[IpumeHeHue 3JIeKTPOMarHuTOB B TEXHUKE.
" . bubnuoreka [JOK
61 Jlaboparopnas pabota "M3ydenue aenicTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM
DNEeKTpOABUTATENb IOCTOSTHHOTO TOKA.
2 Hcnosib30BaHNE IEKTPOIBUTaTENIEH B bubnuorexa [IOK

TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.
JlaGopatopnas pabora "KoHcTpynpoBaHue U

https://m.edsoo.ru/ff0ac86¢c
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M3y4eHue paboThl AIEKTPOABUTATEIIS"

OnsiTel @apases. 3aKOH MEKTPOMarHUTHOM

63 naaykuu. [Ipasuio Jlenna !
OnekrporeHeparop. CrocoObl MoTyyeHUs
64 ANEKTPUUECKOI IHEPTUU. DIEKTPOCTAHITUU 1
Ha BO300OHOBJISIEMBIX HCTOYHHUKAX SHEPTHH
65 [ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME |
"DNeKTpuYeCKrue U MarHUTHbIE ABJICHUA"
66 KonTpossHas pabora no teme 1 bubnuoreka [JOK
"DNeKTpuYeCcKrue U MarHUTHbIE ABJICHUSA" https://m.edsoo.ru/ffO0acb14
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnuoreka [JOK
Teme "TernoBble ABICHUS" https://m.edsoo.ru/ff0accSe
68 PeseprubIit ypok. PaGoTa ¢ TekcTamu o |
TeMme "MaruuTHsele ABICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
| Mexanundeckoe aBuxenue. MarepuanbHas |
TOYKa
) Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXaHUYECKOTO JABMKCHUS https://m.edsoo.ru/ff0ad474
. bubnuorexa [JOK
3 PaBHOMEpPHOE TPAMONMHENHOE TBUKEHHE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPAMOJIMHEITHOE IBUKEHUE. |
Cpennsisi 1 MTHOBEHHAs1 CKOPOCTh
5 [IpssmonuHeliHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO ABIMKeHUA. ['paduk 1
CKOPOCTH
JIaGoparopuas padora "Omnpenenenne
PaTOpHAT b P bubmuoreka [JOK
7 YCKOPEHHMS TeJa IPU PABHOYCKOPEHHOM 1 1
. " https://m.edsoo.ru/ff0adb18
JBUKEHUHU 110 HAKJIOHHOM IJIOCKOCTH
8 CBoOonHoe nanenue ten. OneiTel [anunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.
P Py N bubmuoreka [JOK
9 Ilepuon u yacrora oOpamenus. JIuneitnas u 1
https://m.edsoo.ru/ff0ael76
yIa0Bas CKOPOCTH
10 LleHTpoCTpeMHUTENIBHOE YCKOPEHHE 1
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11 [IepBbiii 3ak0H HproToHa. BekTop cuibl Bubmrotexa LIOK
https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HerloToHa. bubnuorexa [JOK
PaBHoelicTByrOIIAs cruita https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akon Herotona. Cynepno3unus cui hitps://m. edsoc])_.lru/fane982
14 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HrroToHa https://m.edsoo.ru/ff0aebbe
bubnuotexa [JOK
15 Cuna ynpyrocti. 3aion 'yka https://m.edsogru/fanecaZ
16 Pemenue 3agau no reme «Cuma ynpyroctm»
17 JlabopaTtopHnas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
13 Cuna Tpemms bu6moreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuia TpeHUs» Eubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas pabota "OnpeneneHue bubnuoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be
o1 Pemenue 3agau no reme "3akonsl HeroToHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnuoreka [JOK
TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Tex BOKpYyr
23 rpaBUTAMOHHOTO IeHTpa (ComHevyHast
cucrema). ['anmaktuku"
24 Pemenue 3amau no treme "Cuia TSDKECTH U bu6mmoreka [JOK
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3aKOH BCEMHUPHOIO TArOTeHUs"

https://m.edsoo.ru/ff0af5f8

[IepBas kocMu4ecKast CKOPOCTb.

bu6mmoreka [{OK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuasbHON TOUKHU.

26 AOcomoTHO TBEpIOE Teno. PaBHoBecHe bubnuorexa [JOK
TBEPJIOTO TeJa C 3aKPEIIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cwibl. LleHTp TspkecTn
PaBHOBecue MaTepuabHON TOUKHU.

7 AGcomroTHO TBEpIOE Teno. PaBHOBecHe
TBEPJIOTO TeNa C 3aKPEIIIEHHON OChIO
BpaieHuss. MoMeHT cwibl. LleHTp TsbkecTn

)3 Pemenne 3agau mo teme "MOMEHT CHIIBL. bubnuorexa [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
" bubnuorexa [JOK

29 MexaHnndueckoe IBIKECHHE.

. " https://m.edsoo.ru/ff0b0408
B3anmopelictBue ten
KounTpombnas pabora no teme
" bubnuorexa [JOK

30 MexaHnueckoe IBUKEHUE.

. " https://m.edsoo.ru/ff0b06ec
B3anmopeiictBue ten
Nmnynsc Tena. Ummnynse cuisl. 3aKoH
bubmuoreka [JOK
31 COXpaHEHUs UMILYJIbCa. YIIPYroe U
. https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE

By Pemrenune 3agau mo reme "3akoH coxpaHeHUs bubnunoreka [JOK
uMmynbca' https://m.edsoo.ru/ff0b096¢

3 VYpoxk-koHpepeHuus "PeakTuBHOE ABHKEHHE
B IIPUPOJE U TEXHUKE"

34 Mexannyeckasi paboTa U MOIITHOCTh bubnmoreka [JOK




53

https://m.edsoo.ru/ff0b0a84

PaboTa cuibl TSDKECTH, CHITBI YIPYTOCTH U

bu6mmoreka [{OK

35 CHJIBL TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopras pabota «Onpenernenue
36 paboThl CUJIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIbHOMN
MTOBEPXHOCTU»
37 Cs13b sHepruu 1 padoTsl. [loTeHnmanbHas
SHeprus
18 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KMHETUYECKON SHEPTrUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTHH B MEXaHUKE
40 JlabopaTopHas paborta «/3y4yeHne 3akoHa bubnuoreka [IOK
COXpPaHEHUsI DHEPTUN https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe ABMIKEHHE U €TO bubnuorexa [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aryxatomue koyieOaHus. BeiHyK1eHHbIE bubnuoreka [JOK
Kojebanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MareMaTtuueckuii 1 Ipy>KUHHBIN MassTHUKH
VYpok-uccnenopanue «3aBUCUMOCTb NIEPHOIA
. bubmuoreka [JOK
44 KoJieOaHui OT KECTKOCTHU MPY>KUHBI K MaCChI
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpanienue sHEPrun MNP MEXaHUYECKUX
KoJieOaHusIX
JlaGopaTopHas pabora «OnpeJJVeJIeHI/Ie BuGmiorexa LOK
46 YacTOThI U NIepUoJia KoJeOaHU MPYKUHHOTO

MasaATHHUKaA»

https://m.edsoo.ru/ffOblaec
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Jlaboparopras pabota «IIpoBepka

47 €3aBUCUMOC epuroJa KojeOaHwMii a bubmrotexa LIOK
HE3aBUCHUMOCTH TEPUO/Ia KOJICOaHUH T
p py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOTO K HUTHU, OT MaCCHI Tpy3a»
Mexanuueckue BoaHbl. CBOMCTBA
bubmmoreka [{OK
48 MeXaHU4eCKUX BOJH. [IpononpHbie 1
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 Ypok-koupepenius "MexaHnUeCKHe BOJHBI
B TBEpIoM Teue. CelicMudeckre BOJTHBI"
50 3ByK. PacripocTpanenue u oTpakeHHE 3ByKa
51 VYpok-uccnenoBanue "Habnronenune
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
50 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC
53 VYpoxk-koHpepenius "YapTpa3ByK U bubnuoreka [IOK
WH(]pa3ByK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBLHON paboTe 1Mo Teme
" bubnuorexa [JOK
54 3aKoHBI cOXpaHeHHs. MexaHn4yecKue
" https://m.edsoo.ru/ff0b25f0
KoJIeOaHUs U BOJIHBI
KonTponbHas paborta o Teme "3aKoHbI
55 coxpaHeHus. MexaHuveckue KojiebaHus u
BOJIHBI"
56 DIEeKTPOMarHuTHOE I0JI€. bubnuoreka [JOK
ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepennus "Llkana
bu6mmoreka [JOK
58 3JIEKTPOMAarHUTHHIX BOJIH. Mcrionb3oBanue

QJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOH

https://m.edsoo.ru/ff0b2fe6
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cBs3n"

VYpok-uccnenosanue "M3yueHne cBOCTB

bu6mmoreka [{OK

59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOWMIILHOTO TenedoHa
60 Pemrenue 3agau Ha onpeieieHNE YacTOThI U
JUTMHBI SJIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHas IpUpojIa CBETa. bubnuorexa [JOK
CkopocTth cBeTa. BoHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonnneitHoe
bu6mmoreka [IOK
62 pacnpoctpaneHue ceera. 3armenust CoaHua u
https://m.edsoo.ru/ff0b3658
Jlynbt
3aKOH OTpaKEeHMS CBeTa. 3epkana. Pemenue
bu6moreka [IOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKECHUS
https://m.edsoo.ru/ff0b38c4
CBETa
64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
bu6mmoreka [JOK
65 Hcnonp30BaHue MOJIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cSc
OTPA)KEHHUS B ONITUYECKUX CBETOBOJAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHMOCTH yIJIa MPEJIOMIIEHHS CBETOBOTO
Jlyya OT yIJIa MaJIeHUs Ha TpaHule "BO3ayX-
crekao""
VYpoxk-koHpepenuus "HcnoapzoBanue
67 MOJIHOTO BHYTPEHHET'0 OTPaKEHUS:
CBETOBO/bl, ONTUKOBOJIOKOHHAS CBSI3b"
68 JIunzpl. OnTuyeckas cuiia JTMH3bI bubmuoreka [JOK
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https://m.edsoo.ru/ff0b3f2c

bu6mmoreka [{OK

69 [TocTpoenue n3o0paxeHuil B IMH3aX
https://m.edsoo.ru/ff0b444a
JlabopaTopnas padora "Onpeznenenne
patopraz p P . bubmmoreka [{OK
70 (hOKYCHOTO PACCTOSIHUS U OTNITHYECKOU CHUJITBI
. " https://m.edsoo.ru/ff0b4206
coOMparoIe JTNH3bI
71 VYpok-koHpepennus "OnTuyeckre JTUH30BbIE bubnuorexa [JOK
npuoops" https://m.edsoo.ru/ff0cOa7e
b K
72 I'ma3 kak ontuyeckasi cucteMa. 3peHue nommorexa O
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jledextor 3penus. Kax
COXpaHUTH 3peHue"
Paznosxenue 6enoro ceeta B ciekTp. OMBITHI
bu6moreka [IOK
74 Hprorona. CioxeHue CrieKTpaabHbIX [IBETOB.
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlaGopaTtopHnast pabota "ONBITHI 11O
75 Pa3IoKEHUIO OEJIOTO CBETA B CIEKTP U bubnuoreka [JOK
BOCHPUATHUIO LIBETA IPEIAMETOB MPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOACHUH Yepe3 [IBETOBbIC (PHIIHTPHI"
VYpok-npaktukyM "BoHOBBIE CBOWCTBA
76 CBeTa: AUCIIepCHsl, UHTEPPEePEHIUS U
mudpakus”
77 OmnsiTel Pe3epdopaa u mianerapHas Moieib bubnunoreka [JOK
aToMa https://m.edsoo.ru/ffO0c12a8
78 ITocrynater bopa. Moznens aroma bopa
79 Hcnyckanue U MOTJIOMEHUE CBETa AaTOMOM. bubnuorexa [IOK

KBantsl. JInHelyaTbie crieKTpsI

https://m.edsoo.ru/ff0c144c
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20 Ypok-npaktukym "HabimoieHue CrieKTpoB bubnuorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIBI bubnmorexa LHOK

https://m.edsoo.ru/ff0c1672

2 Crpoenue atomHoro siapa. Hykionnas bubnuorexa [JOK
MOJIEJIb https://m.edsoo.ru/ff0c18ac

83 PannoaxTtuBHbIe peBparienus. 30Tomnbl bubmmorexa [TOK

https://m.edsoo.ru/ffOclal4

84 Pemenue 3agaq nmo teMe: "PagnoakTUBHEBIE bu6mmoreka [IOK
npeBpanieHus” https://m.edsoo.ru/ffOc1b4da

85 [Tepuon momypacnana

26 Ypok-koHpepennus "PagnoakTuBHbIC bubnuoreka [IOK
W3JIy4EHHS B PUPOJE, MEUILIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SnepHbie peakuyu. 3aKOHbI COXPaHEHUS bubnuoreka [IOK
3apsiI0BOTO U MacCOBOT'0O YK CET https://m.edsoo.ru/ff0c1c58

28 DHeprus CBsI3U aTOMHBIX s1iep. CBsA3b MACChI bubnuoreka [JOK
U DHEPIUU https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3agau no reme "Snepueie peakuun'

90 Peakuuu cuHTe3a u neneHus saep. bubnuoreka [JOK
Uctounuku suepruu CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "AnepHas sHepreTuka.

91 JleficTBUS palMOaKTUBHBIX U3yYE€HUN Ha
JKUBBIE OPraHU3MBbI"

[ToaroToBka K KOHTPOJBHON paboTe MO Teme
9 "DIeKTpPOMAarHUTHOE MOJIE. bubnuorexa [IOK

DneKkTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
SIBJIEHUS"

https://m.edsoo.ru/ff0c223e
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KonTtponsHast pabota o Teme
"DJIeKTPOMAarHUTHOE TIOJIE.

93
DNEeKTPOMAarHUTHBIE BOJHBL. KBaHTOBBIC
SIBJICHUA"

94 [ToBTOpenue, o600meHue. JlaboparopHbie bubnuorexa [JOK
paboTsl o Kypcy "B3aumonericreue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06061meHue. Pemenne

bubmmoreka [{OK
95 pacyeTHBIX U KaYECTBEHHBIX 33724 110 TEME
" " https://m.edsoo.ru/ff0c2572
Tennossle mpoueccsl
[ToBTOpenue, o6obmenue. Pemenne
bu6mmoreka [IOK

96 pacUeTHBIX M KAYeCTBEHHBIX 33J1a4 110 TEME

" on https://m.edsoo.ru/ff0c2a22
KIIJI TenmoBsIX ABUTATENCH
[ToBTOpenue, o6odmenue. Pemenue

97 aCUETHBIX M KaueCTBECHHBIX 3aJ1a4 110 TeME bubmiorexa HOK

P oIx 34 https://m.edsoo.ru/ff0c2b30
KII] snexTpoycTaHOBOK

08 [ToBTOpenue, o606meHue. JlaboparopHsie bubmuoreka [{OK
paboTsl o Kypcy "CBeToBbIe siBJICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o606menue. Pabora ¢

" bubnuoreka [JOK
99 TEKCTaMHM 10 TeMe "3aKOHbI COXpPAHECHUS B
" https://m.edsoo.ru/ff0c2d6a
MeEXaHUKe

100 [ToBTOpenue, 0606menue. Pabota c bubnuoreka [JOK
TekcTamu 1o TeMe "KosebaHus 1 BOJTHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6obmenue. Padora c bubnuorexa [IOK
TekcTamH 1o TeMe "CBeToBbIC ABJICHUS" https://m.edsoo.ru/ff0c3044
IToBTOpenue, o6obmenue. Padora c

102 TekcTamu 1o Teme "KBaHToBas U siiepHas

¢uznka"




59

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BaTh U3YYCHHBIC TIOHATHUA

1.2

pasiinydaTth ABJICHHA IO OIMMCAHHUIO MX XAPaKTCPHBIX CBOMCTB W Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBJICHUE

1.3

pacro3HaBaTh  TPOSIBICHUE  HM3YUYCHHBIX  (U3HYECKUX  SBJICHUN B
OKpY)KaIollleM MHpE, B TOM 4Hclie (pu3nueckue sBIEHUS B MPHUPOAE, MpPH
9TOM TEPeBOAMTH TMPAKTUYECKYIO0 3ajady B y4eOHYI0, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3UUECKUX SIBJICHUI

1.4

OTHCHIBATh U3yYEHHBIE CBOMCTBA Tell U (U3MYECKUE SBJICHHS, HUCIOJIb3YS
(u3nuecKkue BETUUHHBI, IPU ONMMCAHUM MPABUIHLHO TPAKTOBATh (PU3HUECKUN
CMBICIT UCHIOJIB3YEMbIX BEIMYMH, UX O003HAUYEHHUS U €AUHUIIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTh (OPMYJbl, CBA3BIBAOIINE JaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYUHAMHU, CTPOUTH TpaduKU H3YUYEHHBIX

3aBHCHUMOCTEH (bI/I3I/I‘IeCKI/IX BCJIIMYHH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘16CKI/IG ABJICHHUA W IIPOLCCCHI,
HCIIOJIb3Ys HU3YYCHHBIC 3aKOHBI, IIpu 3TOM JaBaTb CJIOBCCHYIO

Q)OpMYHI/IpOBKy 3dKOHaA 1 3allMCbIBAThb €T0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

OOBACHATH (pU3MUECKHE SIBJICHUS], TPOLIECCH] M CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CUTYallui NMPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh 00bsICHEHHE U3 1 — 2 JTIOTHYEeCKUX
IaroB ¢ omopoil Ha 1 — 2 M3ydyeHHBIX CBOICTBAa (PU3UUECKUX SIBJICHUH,

(I)I/ISI/ILIGCKI/IX 3aKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

peuiarb paC‘-IéTHLIe 3aga4yu B 1 — 2 IlCﬁCTBHH, HUCTIOJIb3YdA 3aKOHBI U
(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/ISI/I‘{CCKI/IC BCIIMYMHBI. Ha OCHOBC aHaJIM3a

YCJIOBHUA 3alavyUu 3allUChIBATHh KPATKOC YCJIOBHUC, MOACTABJIATH (I)I/ISI/I‘-ICCKI/IC
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BCIIMYUHBI B (bOpMyJIBI U IIPOBOIUTH paC‘-IéTBI, HaxOJUuThb CIIPABOYHBIC
JaHHBIC, HCO6XOI[I/IMBIC IJid peUICHUA 3aJiad, OUCHUBATHL PCAJIMCTHUYIHOCTDH

MOJTy4eHHOUW (PU3NIECKON BEITMUNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PpEIIMTh MpPH ITOMOIIHX
(U3NYECKUX METO/I0B, B ONMCAHUU HCCICIOBAHUS BBIICISATH MPOBEPSEMOE
IPEIO0JIOKEHNE (TUIIOTE3Y), pa3nyaTh U UHTEPIPETUPOBATH MOJIyYECHHBIN
pe3ynbTaT, HaXOJWTh OLIMOKM B XOJI€ OMbITa, JENaTh BBIBOJBI IO €ro

pe3yiapTaTam

1.9

MIPOBOJIUTH OTIBITHI 110 HAOMIOACHUIO (PU3UUECKHUX SBICHUIN WIH (PU3HUECKUX
CBOWCTB TeN: (HOPMYIHPOBATH MPOBEPSEMBbIE MPEIIOIOKEHUs, COOUpaTh
YCTaHOBKY W3 TPEIIOKEHHOTO 000PYAOBaHUs, 3alUCHIBATH XOJ OIBITA U

(hopmMyIUpPOBaThH BHIBOJIBI

1.10

BBITIOJIHATh TPSMBbIE HM3MEPEHHMsS] C HCHOJIb30BAaHUEM aHAJOTOBBIX U
unudpoBbIX TPUOOPOB, 3aMUCHIBATH IOKa3aHHA MPUOOPOB C  y4u&TOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MIPOBOJUTH UCCIIEOBAaHUE 3aBUCHUMOCTH OJHON (pU3HuecKod BETUUYMHBI OT
JpYrol C UCHOJB30BaHUEM TMPSAMBIX HM3MEpPEHUM, y4yacTBOBaTh B
IUIAHUPOBAHUM  y4eOHOrO  HCCIIE[OBaHUS, COOMpAaTh YCTAaHOBKY U
BBITIOJIHATh HW3MEPEHHs, CIeaysl NpeUIoKEHHOMY IUIaHy, (UKCHUpPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCHMOCTH (U3UYECKHX BEJIUYUH B BHUJE
IPEUIOKEHHBIX Ta0null U TpadUKOB, JelaTh BBIBOJBI IO pPE3yJIbTaTaM

HCCJIICO0BaHUsA

1.12

IIPOBOAUTE KOCBCHHBLIC H3MCPCHUA (1)I/I3I/ILICCKI/IX BCJINMYMH, CJlICayA
Hpe,HHOH(eHHOﬁ HHCTPYKOWUH: TIIPHU BbIIIOJIHCHHUU H3MepeHHI>i CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO  YCTAHOBKY W  BBIYUCIIITH  3HAUCHUC HCKOMOM

BCINYHHBI

1.13

coOiroAaTh mpaBujia TEXHUKUA O€30MacHOCTH Ipu paboTe ¢ 1adopaTOPHBIM

00opyI0BaHUEM

1.14

yKa3blBaTh MPUHLUIMBI JEHCTBUS NPHUOOPOB M TEXHUUYECKHX YCTPOUCTB,
XapakTepu30BaTh IMPUHLUIBI  JCWCTBUS  M3YYEHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C NOMOIIBK MX OIMCAHHSA, UCIOJB3YS 3HAHUA O
CBOMcTBaxX (hPM3MYECKHUX SIBICHUH M HEOOXOoAMMBbIe (pU3MUYECKHE 3aKOHBI U

3aKOHOMCPHOCTH

1.15

OpPUBOAMTH  TpUMEpbl  (HaXoIuTh  HHGOpPMALMIO O  MPHUMEpax)
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IMPAKTUYCCKOTO HCIIOJIb30BAHHUA (1)I/I3I/I'-I€CKI/IX 3HAHUH B HOBCCHHGBHOﬁ
KHU3HU U1 obOecrieyeHnss 0e30MacHOCTH MPH OOpalleHuu ¢ mpudopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHSI 3I0POBbsI U COOIIIOJCHUS HOPM

9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaloLlEel cpesie

1.16

OCYIIECTBIISITh OTOOp HMCTOYHHMKOB HWHGpOpManuu B ceTd MHTepHeT B
COOTBETCTBUU C 33JaHHBIM IOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOLIUXCS
3HAaHUM W IyT€M CpPaBHEHUS Pa3IMYHBIX HMCTOYHUKOB  BBIIEIATH
nHpopmalnoo, KOTOpas SBISETCS MPOTUBOPEUMBON MIJIM MOXKET OBbITh

HEJIOCTOBEPHOU

1.17

WCIIOJIb30BAaTh TMPU BBINOJHEHUN Y4YEOHBIX 3aJaHUil HAayYHONOMYJISPHYIO
auTepaTypy (pU3NYECKOro COJEpKaHUs, CIPAaBOUYHbIE MaTepuabl, PeCypChl
cetu UVHrepHer, BiageTp NpUEMAMM  KOHCIEKTUPOBAaHUSA  TEKCTa,

npeobpazoBaHusi HHGOOPMAIH U3 OJTHON 3HAKOBOW CUCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIE M YCTHBIC COOOIIEHHUS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMalUU (HU3NUECKOTO COJIEPKaHUs, B TOM
yyclie MyOJMYHO JIeNaTh KpaTkue COOOIIEeHUs O pe3ylbTaTaX MPOEKTOB WU
y4eOHBIX HCCIEIOBAHUN, MPU 3TOM TPAMOTHO HCIIOJIB30BAaTh W3YUEHHBIH
MOHATUMHBIA anmapaT Kypca (U3UKHU, COMPOBOXKIATH BBICTYIUICHHE

npe3eHTaluen

1.19

IIpHU BbIIIOJIHCHUHU y‘le6HI)IX IIPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ pacipeacisiThb
00SA3aHHOCTH B rpymmn€ B COOTBETCTBHMM C IIOCTAaBJICHHBIMU 3aJadaMu,
CJICOAUTh 3a BbIIOJHCHHUEM IlJIaHa HGfICTBHI}’I, aJICKBATHO OILICHHUBATH
CcOOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD I'pyHIibl, BBICTPANBATb

KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTBIBAsE MHCHUC OKPYIKAIOIINUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaThb MOHATHA

1.2

pPas3iiniaTh ABJICHHA IO OIMMMCAHHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE

OIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘-IGCKOG SBJICHHUC

1.3

pacno3HaBaThb MMPOABJICHUC HN3YYCHHBIX (I)I/I3I/I‘1IGCKI/IX SIBJICHUI B
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OKpYXKaroIleM MHUpe, B TOM 4ucie (pu3nyeckue SBJICHUS B MPUPOJE, NPU
9TOM TMEPEeBOJUTh TMPAKTUYECKYIO0 3a7adyy B Yy4eOHYIO, BBLICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

OTIMCBHIBATh M3yYCHHBIC CBOMCTBA TEN W (PU3UUECKUE SIBICHUS, UCIOIB3YS
¢u3nvecKkre BeIMYUHBI, IPH OTIMCAHUH MPABUIILHO TPAKTOBATh (pU3MUYECKUIA
CMBICJI HCIIOJIb3YEMbIX BEIUYMH, O00O3HAUCHHS] M EAWHUIBI (PU3HUYECKHX
BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIINE JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIWYMHAMM, CTPOUTHh Tpa@UKUd HM3yYEHHBIX

3aBUCUMOCTEN (PU3NYECKUX BETUUNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (HU3WYECKUE SBJICHHS H MPOIIECCHI,
WCMOJIb3ysl M3YYEHHbIE 3aKOHbl, TIPU OTOM JIaBaTh  CJIOBECHYIO

(hopMyTUPOBKY 3aKOHA W 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

0O0BSACHATH (U3UYECKHE TPOIECChl M CBOMCTBa Ted, B TOM 4YHCIE U B
KOHTCEKCTEC chyauHﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpa: BBIABIIATH
MIPUYHUHHO-CIIEZICTBEHHbIE CBSA3H, CTPOUTH 00bSICHEHUE U3 | — 2 JTOrH4ecKux
IaroB ¢ Mmomompbio 1 — 2 W3Y4YeHHBIX CBOMCTBA (DM3UYCCKUX SIBJICHUM,

(bu3MUecKrX 3aKOHa WM 3aKOHOMEPHOCTHU

1.7

pematb pacy€THble 3anadyd B 2 — 3 JACUCTBUS, MCHOJB3YS 3aKOHBI H
(dbopmynbl, cBs3pIBarolMe (U3MYECKUE BEJIIMYMHBI: HAa OCHOBE aHalln3a
yCIOBUSL 3a7auyd 3alUChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEJOCTAaTOK
JaHHBIX JUISl pelleHHs 3ajayd, BbIOUpaThb 3aKOHBI U (POPMYIIHI,
HeoOxoaumble i e€ peuieHus, MPOBOIAUTH pacu€Thl W CPaBHUBATH

IMOJIY4YCHHOC 3HAYCHUC (bHSH‘ICCKOﬁ BCJIIMYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

paciIo3HaBaThb HpO6J'IeMbI, KOTOpBIC MOXXHO PCIINTbL IIpU IIOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOAOB, HCIIOJIb3YyA OIMUCAHUC HCCIICAOBAHUSA, BBIACIATDH
IIPOBEPACMOC  IMPCAIIOJIOKCHUC, OOCHUBATL  IMPABUJIBHOCTb  IIOPSAAKaA

IMPOBCACHUA UCCIICIOBAHUA, ACJIaTh BBIBOAbI

1.9

IMPOBOAUTDH OIIBITHI 11O Ha6J'II-OI[eHI/II-O q)mnqecxnx SIBJICHUI WX (I)I/I3I/I‘-ICCKI/IX
CBOMCTB TeI: (bOpMyJIHpOBaTB MMPOBEPACMBIC TIPECAIIOJIIOKCHUS, CO6I/IpaTb
YCTAHOBKY M3 IIPEIIIOKCHHOTI'O O60py,[[OBaHI/ISI, OIMUCBIBATh XOJ OIIbITa H

(I)OpMy.]'II/IpOBaTI) BBIBObI

1.10

BBITIOJIHATH IPAMBIC U3MCPCHUA C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60p0B
n JaT4YuKOB (1)I/IBI/II-ICCKI/IX BCJIMYHH, CPABHUBATH PE3YJIbTAThI I/I3MepeHHﬁ C

y4€TOM 3aJ]aHHOM abCOJIFOTHON MOTPEIIHOCTH
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1.11

MPOBOJIUTH MCCIICIOBAHUE 3aBUCHUMOCTH OJHON (DPM3NYECKON BEIMYUHBI OT
APYrOM €  HUCIOJB30BAaHUEM  MPSAMBIX  W3MEPEHHM:  IUIAHUPOBATh
UCCIIeIOBaHNe, COOMpPATh YCTAHOBKY M BBINOJIHATH HM3MEPEHHS, CIEIys
IOPEUIOKEHHOMY  IUIaHy,  (UKCHpPOBaThb  pPE3yJIbTaThl  IOJYYECHHOU
3aBHCHMOCTH B BUE TaOIUI U TpadUKOB, AeTaTh BHIBOABI MO PE3yJIbTaTaM

HUCCICA0BAaHUA

1.12

MIPOBOJUTh KOCBEHHbIE H3MEPEHMsI (PU3MUYECKHX BEIUYMH: IUIAaHUPOBAThH
u3MepeHus, coOuparb  SKCIIEPUMEHTAJIbHYI0  YCTAHOBKY,  CIEIys

HpGI[J'IO)KGHHOfI HWHCTPYKIOHWH, U BEIYUCIIATh 3HAUYCHNEC BEJIMYHNHBI

1.13

coOiroAaTh MpaBuja TEXHUKKM 0€30IacHOCTH IpH padboTre ¢ 1abopaTOpHBIM

000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPHUHLMIBI  JACWCTBUS  U3YYEHHBIX MPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl Ha MX OMUCAHMS, UCIOJB3Ys 3HAHUS O
CcBOMCTBaxX  (M3MUECKUX SBJICHMM U  HeoOXoaumble  (uU3MUecKHe

3aKOHOMCPHOCTH

1.15

pacrmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEpPUTEIbHbBIE
npuOOpsl MO CXeMaM M CXEMAaTUYHBIM PHCYHKaM, COCTaBIISATb CXEMBbI
JNEKTPUYECKUX  Ierned ¢  TOCIelOBaTelIbHBIM U MapaJljIeIbHBIM
COEIMHEHUEM BJIEMEHTOB, pa3iiuyas yCJIOBHbIE OOO3HAUYEHHUS DIIEMEHTOB

OJICKTPHUYCCKUX ueneﬁ

1.16

NPUBOJUTh  NPUMEpPhl  (HAXOOUTh  WHPOPMAIMIO O  IpUMEpax)
NPaKTUYECKOTO HCIOJIb30BaHUS (PU3MUYECKMX 3HAHWUH B TOBCEIHEBHOU
KU3HU JJI1 oOecrieueHusl 6€30MacHOCTH MpU O0OpaIieHuu ¢ mpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHS 3I0OPOBbSI U COOIIOJICHHUS HOPM

3KOJIOTHYCCKOI'0O IIOBCICHUA B OKp}’)KaIOH_Ieﬁ cpeac

1.17

OCYIICCTBJIATL IIOUCK I/IH(i)OpMaI_II/II/I (1)I/IBI/I‘leCKOFO COACPIKaHUsA B CCTHU
I/IHTepHCT, Ha OCHOBC HMCHOLINXCA 3HAHHH U HYTéM CpaBHCHUSA
JOIIOJIHHUTCIIBHBIX UCTOYHHUKOB BBIACIIATH I/IH(I)OpMaLII/IIO, KOTOpasa ABJIACTCA

HpOTI/IBOpeLII/IBOI‘/’I WA MOXET OBITh HeﬂOCTOBepHOﬁ

1.18

HCIIOJIb30BAaTh IIPHU BBIIIOJIHCHUU y‘le6HBIX 3aJlaHHM HAaYYHO-IIOIIYJISIPHYTO
JIATCPATYpPy (I)PBPI‘-ICCKOFO COACPpIKaHHUsA, CIIPABOYHLIC MAaTCpHUaJibl, PECYPChI
CETHU I/IHTepHeT; BJIaJCTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,

npeoOpa3oBanus HH(POPMALIUK U3 OJTHOM 3HAKOBOUW CUCTEMBI B IPYTYIO

1.19

CO31aBaThb COOCTBEHHBIE INHCHbMEHHBIE U KpaTKUC YCTHBIC COO6H.[CHI/I$I,
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0000mas WHPOPMAIUI0O U3 HECKOJBKUX HUCTOYHHKOB (PHU3NIECKOTO
COJIepKaHUsA, B TOM YHUCIIC YOJHMYHO NPEACTABIATh PE3yIbTaThl MPOESKTHOM
WM MCCIIE0BATEIBCKOM NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3yYCHHBI TMOHATUHHBIA ammapaT Kypca (HU3HKH, CONPOBOXKIATH

BBICTYIIJICHUE ITPE3CHTALNEN

IpH BBIMOJIHGHUN YUYEOHBIX TIPOSKTOB W HCCICIOBAaHUN (U3NYCCKUX
MIPOLIECCOB  pacHpelieNisiTh O00S3aHHOCTH B TpYININE B COOTBETCTBUMU C

OCTaBJICHHBIMHU 3ajgadaMM, CJICIUTH 3a BBIIIOJJHCHUEM IlJIaHa HCﬁCTBHﬁ n

120 KOPPEKTUPOBATh €ro, aJeKBAaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B
ACATCIIBHOCTE I'PYHIIbI, BBICTPpAUBATh KOMMYHUKATHBHOC B3aI/IMOZ[€I\/JICTBI/IC,
MIPOSIBJISASI TOTOBHOCTD pa3peniaTb KOHPIUKTbI
9 KJIACC
Kon N
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJibTara
1.1 HCMOJIb30BATh U3YYEHHBIE TOHATHS
1o pasnuyath SBJICHMS MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
' OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE
pacrmo3HaBaTh  MPOSIBJICHHE  U3YYEHHBIX  (U3WYECKUX  SBICHUH B
13 OKpY)KaIoIlleM MHpE, B TOM 4Hclie (pu3nueckue sBICHUS B MPUPOAE, MPH
' 9TOM TEepPeBOAWTH TMPAKTUYECKYI0 3a7adyy B y4eOHYIO, BBLICIATH
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PUINUECKUX SBICHUI
OTHCHIBATh M3YyYEHHBIE CBOMCTBA TeNl U (DU3MUECKUE SIBICHUS, HCIIOJb3Ys
(u3nuecKkrue BETUYHHBI, IPU OMMCAHUM MPABUIHHO TPAKTOBATh (PU3HUECKUN
14 CMBICTT HCIIOJIb3YEMBIX BEJIWYUH, 0003HAYEHHS] M EIUHUIBI (PUINUECKUX
' BEJIMYMH, HaXOJUTh (OPMYNbI, CBS3BIBAIONINE JAHHYIO (DHU3HUECKYIO
BEJIMYMHY C JPYTMMHU BENUYMHAMHU, CTPOUTh TpauKH H3yYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEITMUUH
XapaKTepu30BaTh CBOWCTBAa TelN, (u3MUeckue SBICHUS U TPOIECCHI,
1.5 WCIIONBb3ysl M3YyUYEHHbIE 3aKOHBI, TMpPU 3TOM JIaBaTb  CJOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMATHUYECKOE BBIPAKCHHE
1.6 OOBSACHATh (U3UYECKUE MPOIECCHl M CBOWCTBA Tel, B TOM YHCIE H B
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KOHTEKCTE CUTYallUHd IPAKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIIATH
MPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKUX
IIaroB C MOMOINBI0 2 — 3 W3y4YCHHBIX CBOMCTBA (MU3WYECKUX SIBICHUH,

(1)I/I3I/I‘-ICCKI/IX 3aKOHAa UJIM 3aKOHOMCPHOCTHU

1.7

pemath pacu€rHble 3afaud (omuparoniecss Ha cucreMy u3z 2 — 3
YpaBHEHHI), MCIIOJIB3YS 3aKOHBI M (OPMYIIBI, CBS3BIBAIOMINE (DU3HUYECKHE
BCJIMYMHBI: Ha OCHOBC aHa/IM3a YCJIOBUA 3aJadyu 3allMChIBATb KPAaTKOC
YCIOBHUE, BBIABJIATH HEAOCTAIOMIUC WA M30LITOYHBIE JaHHBIC, BBI6I/IpaTI)
3aKOHBI U (OPMYIbI, HEOOXOAUMBIE ISl PEIIeHMs, IPOBOAUTH PACUETHI U
OIICHUBATH PCATMCTUYIHOCTD MOJIY4YCHHOT'O 3HAa4YCHUA (1)I/I3I/I‘~IGCKOI\/JI

BCIINYNHBI

1.8

pacro3HaBath MpoOJIEMbl, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIN HHU3NUECKUX
METOJIOB, HCITOJIb3YSl OIMCAHWUE WCCIECAOBAHUSA, BBIIEIATH IPOBEPSIEMOE
MIPEIIOJIOKEHUE,  OLUEHMBATh  IPABWJIBHOCTH  IOpPSAAKAa  MPOBEACHUSA
WCCIIEI0OBAaHNS, JIeNaTh BbIBO/IbI, UHTEPIPETUPOBATh PE3YIbTAThl HAOIIOACHUI

" OIIBITOB

1.9

MIPOBOJIUTH OMBITHI IO HAOMIOIEHUIO (PU3NUECKUX SIBJICHUM WK (PU3HUECKUX
CBOMCTB TENI: CaMOCTOSITEIbHO COOUpaTh YCTAHOBKY M3 H30BITOYHOTO
Habopa o0opynoBaHMs, OMNHCHIBATH XOJ OMNbITA MU €ro pPe3ylbTaThl,

(hopMynupoBaTh BHIBObI

1.10

NPOBOJUTh TIPU HEOOXOIMMOCTH CEPHUIO MPSMBIX H3MEPEHHH, OINpenersis
CpelHee 3HAYCHHE W3MEpSEeMON BeIHYWHBl ((POKYCHOE pacCTOSIHHE
cobmparomeid  JUH3bI), OOOCHOBBIBaTh BBIOOp CIOco0a HM3MEpPEHUS

(M3mepuTensHOTO IPHbOPa)

1.11

IIPOBOAUTL  HMCCIICAOBAHHUC 3aBHCHMOCTEH (1)I/I3I/IIIGCKI/IX BCJINYHNH C
HCIIOJIb30BAHUCM  IIPSAMBIX H3MepeHHﬁZ IIAHUPOBATb  HMCCJICJOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTB YCTaHOBKY, q)HKCI/IpOBaTL PE3YJIbTAThL
HOJ'Iy‘lGHHOfI 3aBUCUMOCTHU (I)I/I3I/I‘leCKI/IX BCIMYMH B BHIC Ta6J'II/II_[I/I

l"pa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOANUTL KOCBCHHBIC H3MCPCHUS @mn%cxnx BCJIIMYHMH: IUJIAaHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYKO YCTAHOBKY U BbIIIOJIHATH
U3MEpCHHA, CIICAys HpCI[HO)KCHHOﬁ HHCTPYKIUH, BBIYUCIIATH 3HAUCHUC
BCJIMYMUHBI U aHAJIU3UPOBATH IMOJYUCHHBIC PE3YyJIbTATHI C y‘-IéTOM 3aJlaHHOM

NOrpCuIHOCTU I/I3MepeHI/II>'I
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1.13

coOoIaTh MpaBmiia TEXHUKH 0€30IacHOCTH IpU paboTe ¢ J1abopaTopHBIM

obopynoBaHueM

1.14

pa3nuyatb OCHOBHBIC TIPU3HAKA W3YYEHHBIX (DU3MYECKHX MOJeNneil:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEIO, TOYCYHBIA HCTOYHHK
CBETAa, JIy4, TOHKas JIMH3a, IUVIAHETapHas MOJEIb aToMa, HYKIOHHAsi MOJIENb

aTOMHOTO siipa

1.15

XapaKTepU30BaTh MPHUHIMIBI  JACHUCTBUS  M3yYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOWUCTB C OTIOPON HA WX OMHUCAHUSA, UCIOJIB3Ys 3HAHHUS O
CBOWCTBaX  (PU3MUYECKUX  SABJCHHHM W  HEOOXoaumble  (U3HUECKHE

3aKOHOMEPHOCTH

1.16

HCIIOJb30BATh CXEMBl U CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPHUOOPOB M TEXHOJIOTMUECKUX MPOLIECCOB MPHU
pelieHnn  y4yeOHO-NPaKTUYEeCKUX  3a7ady, ONTUYECKHUE CXEMBbl Ul

MIOCTPOECHUSI U300paKEHUH B IJIOCKOM 3epKajie M coOuparomiei JmH3e

1.17

NPUBOIUTH  NpUMEphl  (HAXOauTh  HMHPOpPMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIOJIB30BAaHUA (PU3UYECKUX 3HAHUKW B TIOBCEIHEBHOM
KU3HU U1 oOecrieueHrsl 0€30MacHOCTH TMpH OOpalieHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3I0POBbSI U COOIIOJCHUS HOPM

9KOJIOTMYECKOT0 TIOBEJICHHUS B OKPYXKAIOIIEH cpefie

1.18

OCYILIECTBIISAITh MOMCK HHPOpMAIMKU (PU3MUECKOrO COJEp)KaHUS B CETH
WNuTepner, camocTosTenbHO (HOPMYIUPYs MOUCKOBBIN 3ampoc, HAXOIUTh
IyTU OMNpENEeNICeHNUs JIOCTOBEPHOCTH MOJYyYEeHHOM MH(OpMalMK HAa OCHOBE

MMEIOIINXCS 3HAaHUH 1 JOIIOJIHUTECIIbHBIX HCTOYHUKOB

1.19

HCIIOJIb30BAaTh IIPU BBIIIOJIHCHHUH y‘le6HBIX 3aJaHum HAaYYHO-IIOIIYJISIPDHYTO
JIATCPATYpPy (bI/ISI/I‘-ICCKOFO COACPIKaHHUsA, CIIPABOYHLIC MATCpUaJbl, pECYpPChI
CCTU I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAaHUA TCKCTa,

npeoOpazoBanus HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

CO31aBaThb COOCTBEHHBIE ITMCHMCHHEBIC M YCTHBIC COO6IJ.[€HI/ISI Ha OCHOBC
I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbBKHUX HWCTOYHHKOB (I)I/ISI/I‘IGCKOFO COACPIKAHUA,
HY6J'II/I‘{HO MMPEACTABJIATL PE3YJIbTAThI HpOCKTHOﬁ WM HUCCIeI0BaTEIbCKOMN
ACATCIIBHOCTH, ITPHU 3TOM I'PpaMOTHO UCIIOJIL30BATH HSy‘iGHHLIfI MOHSATUMHBIN
afnrapar wu3y4acMoro pasacia (I)I/ISI/IKI/I U CONPOBOXAATh BBICTYIUICHUC

Ipe3eHTaIuen ¢ yuéToM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IprU  BBINIOJIHCHUHA y‘{e6HLIX IIPOCKTOB U HCCeI0BaHUI (I)PBH‘-IGCKI/IX
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MPOIIECCOB paCHpeeisaTh OOSN3aHHOCTH B TPYINIE B COOTBETCTBHHU C
MOCTABJIECHHBIMU 33Ja4aMU, CJICIUTHh 32 BBINOJHEHUEM IUIaHA JCUCTBUUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAJa B
JIEATEIIBHOCTh T'PYIIIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJECHCTBUE,

IPOSBIISAS TOTOBHOCTh pa3peniaTb KOHQIUKTbI
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasaeia

Koxa yjaemenTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE

POJIb B [IO3HAHUHM OKPYXXAIOIEI'O MUPA

1.1

®du3nka — Hayka o npupoje. ABnenus npupoasl. Gusndyeckue
ABJICHUS:  MEXAHMYECKHE,  TEIUIOBBIE,  JJIEKTPUYECKHUE,

MAaramMTHbIC, CBETOBLIC, 3BYKOBBIC

1.2

Oduznyeckue BeNUYUHBI. M3MepeHne (U3NYecKuX BEIUYUH.
dusnueckue puOOPHI. [Torpemuocts U3MEPEHUI.

MexnyHapoaHas CUCTEMA €IUHUIL

1.3

EcTecTBeHHOHayuHBIi ~ METOJ TO3HAHUS:  HAOIIOJCHUE,
MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHUE THUIOTES,
SKCIEPUMEHT  TIO MPOBEPKE  THIOTE3, OOBSICHECHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue paboOTHI:

N3Mepenne pacCTOsTHUM.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MabIX TE.

W3mepenue TtemmepaTypbl Mpd IHOMOIIM KUAKOCTHOTO

TEPMOMCTpPA U AAaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOCHI/IC BCIICCTBA: aTOMbI MW MOJICKYJIbBI, HX Pa3MCPBhI.

OHBITLI, JOKa3bIBarOMKUEC JTUCKPETHOC CTPOCHUC BCIICCTBA

2.2

I[BI/I)KGHI/IG qacTull BCIICCTBA. CBs3b CKOPOCTHU OBUKCHU

qacTull ¢ Temreparypoil. bBpoynosckoe nemxenue, nuddysus

2.3

BzauMopelicTBue 4acTHUI BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC

24

ArperatHbleé  COCTOSIHMS ~ BEILlECTBA: CTPOEHHE  Ta3oB,
KUAKOCTEH U TBEPABIX (KPUCTALTUYECKHX) Tell. B3anMocBsI3b

MCKIAY CBOMCTBAaMH BEIIECTB B Pa3HBIX  arperaTHbIX
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COCTOSAAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUCM

2.5 OCO0GEeHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
[IpakTnueckue pabOThI:
OrneHka AuamMeTpa aToMa METOJIOM PSIOB (C UCHOIB30BaHUEM
Yy ¢dororpadumii).
OnBITH 10 HAOTIOACHHUIO TEIJIOBOTO PACIIMPECHHSI Ta308B.
OnpIThl 10 OOHAPYKEHUIO JAEUCTBUS CHJI MOJIEKYJIIPHOTO
MPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexannueckoe ABUKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE
' JIBIKCHHE
32 Ckopocte. Cpemnsisi  CKOPOCTb IIPU  HEPABHOMEPHOM
' IBIDKeHUH. Pacuér myTu U BpeMeHH BYKCHHS
SlBnenne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten
3.3 KaK NMpUYMHA U3MEHEHUsI CKOPOCTHU JBUKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tela
v [InotHOCTH BemecTBa. CB3p IUIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B €IUHUIIE 00bEMA BELIECTBA
3.5 Cuita KaKk XapakTepUCTUKaA B3aUMOICHCTBUS TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiabl C
' MOMOUIBIO JUHAMOMETpa
37 SBnenue TAroteHus U cuia TsokecTd. Cuila TSOHKECTH Ha
' npyrux rianerax. Bec tena. HeBecomocTh
33 Cuna tpenus. TpeHue CKOIbKEHUS U TpeHue nokos. TpeHue
' B [IPUPOJIC U TEXHUKE
3.9 CnoxeHue Cuj, HalpaBl€HHBIX [0 OJHOW MPAMOM.
' PaBHOelicTBYIOIIAs CHIT
[IpakTueckue pabOTHI:
Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JABMKEHUS (IIapuKa B
310 KUAKOCTH, MOJIETH DJICKTPUYECKOTO AaBTOMOOMIS U Tak

nanee). OnpezeneHue cpeJHeH CKOPOCTH CKOJIBKEHHUs Opycka
WIM IIapuka [0 HAKIOHHOM miockocTu. OrmpeneneHue

IIJIOTHOCTHU TBép,Z[OTO TCI1a. OHBITBI, ACMOHCTpUPYIOIIIUC
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3aBHCUMOCTh pacTsDKeHHs (Aedopmanuu) TpPyKUHBI OT
IPUIIOKEHHOM CHJIBL. OnbIThI, JEMOHCTPUPYIOILINE
3aBUCUMOCTb CHJIbI TPEHMSI CKOJIBKEHHS OT Beca Tela U

XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEN

dusnyeckne SBICHUI B Ipupoac: MNPUMEPbI ABUIKCHHA C

3.11 pPa3MYHBIMA CKOPOCTSIMM B JKMBOM M HEXHUBOW IIPHUPOJE,
JEUCTBHE CUJIbI TPEHUSI B IPUPOIE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TABJIEHME TBEP/BIX TEJL, )KUKOCTEI 1 TA30B

HaBnenne T1BEpAoro Tena. CnocoObl yMEHbIIEHUS U

1 YBEITMYCHHUS TaBICHUS
4o JlaBmenne rasza. 3aBHCHMOCTH JaBJCHHS Ta3za OT 00BEMA,
' TEMITepaTypPhI
43 [lepenaua naBneHus TBEPABIMU TEJIAMH, >XUIKOCTAMH H
' razamu. 3akoH Ilackans. [TneBMaTndyeckue MaIIuHbI
3aBUCHMOCTH JIaBJICHUS KHIKOCTH OT  TJIyOWHBI.
4.4 ['mapoctatudeckuit  mapagokc. CooOmarmuecss COoCyIbl.
['mapaBanyeckre MeXaHU3Mbl
Atmochepa 3emumm m arMmochepHoe nmaBiieHue. [IpudauHBI
15 CYIIECTBOBAHUS BO3AYIIHOW 000y0ukyd 3emsn.  OmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT
BBICOTHI HaJl yDOBHEM MOPS
16 H3mepenue armocdepHoro naBieHus. [IpubGopsr s
' HU3MEPEHHS aTMOC(EPHOTO JIaBJICHUS
47 JleficTBUe XKUAKOCTU M Ta3a Ha IMOTPYKEHHOE B HUX TEJO.
' BriTankuBaromas (apxuMeioBa) cuia. 3aKoH ApXxumeaa
4.8 [LnaBanue ten. Bo3ayxoruiaBanue
[IpakTdeckue pabOTHI:
HccnenoBanre 3aBUCUMOCTH Beca Tella B BOAC OT 00bEMa
NOTPYKEHHOW B JKUAKOCTh dYacTu Tena. OmnpeneneHue
4.9 BBITAJIKMBAIOIIEH CHJIBI, NENCTBYIOIIEN Ha TEJIO,

mnor pY)KéHHOC B XKHMIKOCTb. HpOBepKa HC3aBUCHUMOCTHU
BBITAJIKMBAIOIIEH CHIJIBI, HCﬁCTByIOIJ.ICﬁ Ha TCJIO0 B XXUIKOCTH,

OT MacCChI T€Iia. OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTDH
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BBITAJIKUBAIOLIEH CHJIBI, JIEMCTBYIOIIEH HA TEJIO B KUIKOCTH,
0T 00BbEéMa MOTPYKEHHOU B JKUAKOCTh YaCTH Tella U OT

IUIOTHOCTU KUAKOCTH. KoOHCTpyMpoBaHue apeomerpa WIH

KOHCTPYUpPOBAaHUE JIOIKH u oIpeeieHue ee
Irpy30I10AbEMHOCTH
410 dwusnyueckue SBICHUS B MPUPOJE: BIUSHHE aTMOC(HEPHOTO
' JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE pbIO
TexHuueckne  ycTpoiicTBa:  COOOLIAIOIIMECS  COCYBI,
411 YCTPOMCTBO  BOJOIPOBOJA,  TIMAPABIMYECKHH  Ipece,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTbB, DHEPT A

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOIITHOCTh
53 [TpocTeie MeXaHM3MBI: phlyar, OJIOK, HAKJIOHHAS IJIOCKOCTb.
' [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3onoroe mpaBusio» MexaHuku. Koaddumument monesnoro
5.5 JIehcTBUsT MexaHu3MOB. [IpocTeie MeXaHW3MBI B OBITY H
TEXHUKE
5.6 [ToTeHmManbHas SHEPTrUU TeJla, MOJHATOr0 HaJ 3eMIIEi
5.7 Kunernueckas sHeprus
sg [Tonnas MexaHuueckas »SHeEprus. 3aKOH HW3MEHEHUA U
' COXPaHEHUS MEXaHHUUECKON IHEPTUU
[IpakTuueckue pabOTHI:
###Par#H#Onpenenenne  paboTbl  CWIBI  TPEHUS  MPH
50 PaBHOMEpPHOM  JIBWJKEHHHM Tella 1O TOPU30HTAIbHOU
. MOBEPXHOCTU. VccienoBaHue yCIOBUII paBHOBECHs pblyara.
N3mepenune KIIJ[ naknoHHO# miockoctu. M3yueHne 3akoHa
COXpaHEHUsI MEXaHUYECKOW SHEPTUU
5.10 ®u3nuecKue SBICHUS B IPUPOJIE: PhIUark B TEJIe YEJIOBEKa
511 TexHuueckue  yCTpOMCTBA:  pblyar,  MOJABWKHBIA U

HEIIOABMKHBIN 6J'IOKI/I, HAaKJIOHHAasA IIJIOCKOCTh, IIPOCTBIC
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MEXaHU3MBbI B OBITY

8 KUIACC
Kon
Kopx siemenrta IIpoBepsiemble 3J1eMEHThI COIEP/KAHUSA
pasjiena
TEITJIOBBIE SABJIEHU A
OCHOBHBIE TIOJIOKEHHUSI MOJICKYISIPHO-KHHETUYECKONW TEOPUU
61 cTpoeHusl BemecTtBa. Macca u pasmepbl MojeKyid. OMbIThL,
' MO/ITBEPIK IAIOLIUE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHOKHHETHIECKON TEOPUHU
62 Mogenu TBEPIOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSHUM
' BeulectBa. Kpucrannuyeckue u aMmopdHble Tena
63 OObsicHEHHE CBOWCTB Ta30B, JKHJAKOCTEH M TBEPIBIX TEN Ha
' OCHOBE TMOJIO)KEHUI MOJIEKYIIPHOKMHETUYECKON TEOPUHU
6.4 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS
6.5 TennoBoe pacIMpeHne U C)KaTHe
66 Temneparypa. CBsizb TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO
6 ' JBUKEHUS 4aCTHUI]
67 Bayrpennsis sHeprusi. CrnocoObl M3MEHEHHS BHYTpPEHHEH
' SHEPruu: TeIuionepeaaya U CoBepIIeHne padoThl
63 Bunel Temnmomepenaud: TEMJIONPOBOAHOCTh, KOHBEKIIHS,
' U3ITy4YCHHE
6.9 KonuuectBo TemnoTel. Y aenbHas TEII0EMKOCTh BEIleCTBa
TemnooOMeH U TEMI0OBOE paBHOBECHE. Y paBHEHUE TEIJIOBOTO
6.10
OanmaHca
611 [InaBneHne u OTBepAEBaHME KPUCTAUIMUECKHX BEILECTB.
. VY nenbHas TENIO0TA MIaBIECHUA
[TapoobOpazoBanue u koHjeHcanwus. Mcmapenuwe. Kunenwe.
6.12 VYnaenbHas  Temora  mapooOpa3oBaHMA.  3aBHCHMOCTH

TCMIICPATYpPbl KUIICHUA OT aTMOC(I)CpHOFO JaBJICHHUA
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6.13

BuiasxxHOoCTB BO311yXa

6.14

3Hepr1/151 TOILJIMBA. VI[CJIBHEUI TCIJIOTA CropaHus

6.15

[punnuns!r padoter TemmoBsix neurareneid KI1JI teroBoro
asurarens. TeruioBble IBHraTrend M 3allluTa OKPYXKarolleu

cpeibl

6.16

3aKOH COXPAaHEHHs W MPEBpAIICHUS PHEPrMH B TEIJIOBBIX

npoiieccax

6.17

[IpakTnueckue pabOTHI:

OnpIThl 1O OOHAPYKEHUIO JEUCTBUS CHJI MOJIEKYJIIPHOTO
MPUTSKEHUSL.

OnpIThl MO BBHIPAIIMBAaHUIO KPHUCTAUIOB TOBAPEHHOW COJH
WJIM caxapa.

OnpIThl MO HaAOMIOJEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B,
AKHUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue AaBIeHUs BO3/yXa B OaNIOHE MINPHLIA.

OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJICHUS BO3/1yXa
OT ero 00bEéMa 1 HarpeBaHus WIN OXJIAKICHHUS.

IlpoBepka rumoTe3pl JUMHEWHOM  3aBUCHUMOCTH  JUIMHBI
CTOJOMKa JKUAKOCTH B TEPMOMETPUYECKOH TpyOke OT
TeMIIepaTyphbl.

HaOntoneHne wu3MeHeHHs BHYTPEHHEH SHepruM Tena B
pe3yibTare Terionepesadyd 1 paboThl BHEIIHUX CHIL.
HccnenoBanue siBiieHHsI TEIUIOOOMEHAa INpU CMELIMBaHUU
XOJIOJTHOU U TOpsiueit BOJIBI.

OmnpezeneHre KOJIMYECTBA TEIIOTHI, TOJYYEHHOTO BOJOU MpU
TEII00OMEHE C HarpeThIM METAITIMYECKUM LIUIUHAPOM.
Omnpenenenne yaenbHON TEINIOEMKOCTH BELLIECTBA.
Hccnenosanue npoiiecca ncnapeHusl.

Onpenenenrne OTHOCUTENIBHOM BIAKHOCTH BO3yXa.

OnpeneneHI/Ie YI[eHLHOﬁ TCIJIOTHI IIJIABJICHUA JIbJA.

6.18

du3nyeckue sSBJICHUS B npupoac: MOBEPXHOCTHOC HATAKCHUC

N KallWJUIAPHBIC ABJICHUA B NPUPOAC, KPUCTAJUIBI B IIPUPOJL,
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u3nydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3HI;

o0Opa3oBaHue poCkl, TyMaHa, HHEs, CHETa.

6.19

TexHnueckue YCTpOWCTBA:! KaluJUIsApBI, [IPUMEPBHI
WCIIOJIb30BAHUS  KPUCTAUIOB, JKUJIKOCTHBIA  TEPMOMETP,
JATYMK TEMIEPaTypbl, TEPMOC, CUCTEMA OTOIUIEHHs JOMOB,
TUTPOMETPBI, IICUXPOMETP, IapoBasi TypOuHA, JABUraTelslb

BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Tel. J[Ba poja 3JIeKTpUUYECKUX 3apsI0B
B3aumopeiicteue  3apsbkeHHBIX  Tenl.  3akoH  Kynona
7.2 (3aBHCHMOCTh CHJIBI B3aUMOJEUCTBHS 3apsDKEHHBIX TN OT
BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MEXKTy TEJIaMH )
OnekTpuyeckoe mnoJsie. HanpsEHHOCTh  IIEKTPUUYECKOTO
7.3 nosst. [IpuHIMN Cymeprno3uiuy SJIeKTPUYECKux mojei (Ha
KaueCTBEHHOM YPOBHE)
Hocutenn  snekTpudeckux  3apsAoB.  DJIEMEHTapHBIN
7.4 anekTpuueckuid 3apsia. Crtpoenue aroma. [IpoBogHUKH U
TDIIEKTPUKU
7.5 3aKOH COXpaHEeHHUsI IJEKTPUUECKOTO 3apsiia
6 DIIEKTPUUYECKUI TOK. YcnoBust CYILIECTBOBAHUS
' ANEKTPUYECKOTO TOKA. VICTOUHMKH MOCTOSTHHOTO TOKA
e JleficTBUSL DNEKTPUYECKOr0 ToKa (TemIoBOe, XHMHUYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSIX U Tazax
- Onekrpuueckas  uenb. Cuia  Toka.  DJEKTPUUYECKOE
' HaNpsDKEHUE
9 ComnpoTuBieHHEe MPOBOJHHUKA. Y IEIBHOE CONPOTHBIICHHE
. BELIECTBA
7.10 3akoH OMa 11 yJacTKa LeH
[TocnenoBarenbHOE u NapajuIeIbHOE COEIMHEHHE
7.11
MPOBOJIHUKOB
7.12 PaGoTa 1 MOITHOCTh AIIEKTPUUECKOTO TOKa. 3aKkoH J[xoyms —
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Jlenma
13 DNEeKTpUYeCKUe Iemu UM TOTPEOUTENH  DIICKTPUYCCKOU
' sHepruu B ObITy. KOpoTKoe 3aMbIKaHHE

ITocTossHable  MarHuThHl.  B3amMozeiicTBHE  MOCTOSHHBIX
7.14

MAariyuToB

MarnutHoe mnojie. MarauTHoe Iojie 3eMJId B ero 3HauCHHE
7.15

JUTSL )KA3HU Ha 3eMIIe
716 OneiT Opcrena. MaruutHoe Mose 3JIEKTPUYECKOTO TOKaA.
' [IpuMenenue >eKTPOMarHuTOB B TEXHUKE

JlelicTBM€ MarHMTHOTO TIOJISI Ha MPOBOJHHK C TOKOM.
17 DIIeKTpOABUTATENb  MOCTOSHHOTO TOKa. Mcmosib3oBaHue
' JJIEKTPOJIBUTATENel B TEXHUYECKHX YCTPOWCTBAX MW HA

TpaHCTIOPTE
718 OnbiTel @apazes. SIBieHUE 3JIEKTPOMArHUTHOM WHIYKIWH.
' [TpaBuio Jlenna

OnekrporeHeparop. CrmocoObl MOTYyYEHUS DICKTPUUECKOU
7.19 SHEPruu. DIEKTPOCTAHIIMYA HAa BO30OHOBIISEMBIX UCTOYHHUKAX

SHEpPruu

[IpakTrueckue pabOTHI:

OnbITEl MO HAOMIOACHHWIO AJICKTPHU3ALUHU TEJl WHIAYKIUCH H

MIPU COMTPUKOCHOBEHUH.

HccnenoBanve  ACUCTBHS  BJIEKTPUYECKOTO  TMOJISI  Ha

MIPOBOJHUKH U JUAJICKTPUKH.

COopka W TmpoBepka pabOThI  DJIGKTPUYECKOW  IICTH

IMOCTOSIHHOTO TOKA.
7.20

W3mepeHue u peryaupoBaHHue CHIIbI TOKA.

W3mepenue u peryianpoBaHue HapsHKeHUs.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYILIETO 4Yepes3
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOpPA U HANPSIKEHUS Ha
pe3ucTope.

OneIThI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTb 3JIEKTPUUECKOTO

CONIPOTHUBJICHUA TPOBOJAHHWKA OT Cro JIWHBI, IUJIOIIaAn
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MOMEPEYHOr0 CEYEHUs U MaTepHaa.
[IpoBepka  mpaBuiia  CJIOXKEHUS  HANpSOKEHUH — TIpH
MOCJIeI0BATEILHOM COEAMHEHUH IBYX pe3ucTopoB. [IpoBepka
npaBuja Ui CHJIbI TOKa TPH MapauiebHOM COEIUHEHUU
pesucropoB. OrmpenencHre pabOTHl AIEKTPUUYECKOTO TOKa,
uaymero  4epe3  pesucrtop.  OmpeneneHue  MOIIHOCTH
JJEKTPUYECKOTO  TOKA,  BBIJCISAEMOW Ha  PE3UCTOpeE.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIAYIIETO Yepes
JaMIIOYKy, OT HampspbkeHuss Ha Hed. Omnpenenenue KIIJ]
HarpeBatensi. MccnenoBaHue MarHUTHOTO B3aUMOICHCTBUS
MOCTOSTHHBIX ~ MAarHUTOB. VI3ydyeHWe MAarHWTHOTO  TIOJIA
MOCTOSTHHBIX MAarHUTOB TIPH UX OOBEIMHEHUU U pPa3JICIICHUH.
HccnenoBanne  OeHCTBUSL  DIIEKTPUYECKOTO  TOKa  Ha
MarHUTHYIO CTpEJIKY. OnBITHI, JIEMOHCTPUPYIOIITHE
3aBUCUMOCTh CHWJIBI B3aMMOJIEHCTBHUSl KaTyIIKHM C TOKOM H
MarHuTa OT CHWJIbI TOKAa M HAallpaBJEHUsS TOKa B KaTYILKE.
N3ydeHne neHCTBUS MarHUTHOTO TMOJiE Ha MTPOBOJHUK C
TOKOM. KonctpynpoBanue u U3Yy4YCHHE paboThI
anektpoasurarens. M3amepenue KIIJ snekTpoaBurarenbHOM
YCTaHOBKH. OmeiTel 1O UCCIEOBAHUIO  SIBJIICHUS
3JIEKTPOMAarHUTHOW HWHAYKIUU: HCCIEAOBAaHUE W3MEHEHUI

S3HAYCHHA WU HAITPABJICHUA HHAYKIIMOHHOI'O TOKA

dusnyeckue SBICHUS B NpUpPOAC: IJICKTPUICCKHUEC ABJICHUS B

aTMOC(I)epe, QJICKTPHUYCCTBO JXHBBIX OPraHU3MOB, MAaIrHUTHOC

72l noJsie 3emiid, Jpeld MoM0COB, pOJib MATHUTHOTO MOJIS JIJIst
YKU3HU Ha 3emJie, MOJIIPHOE CUSHUE

Texnudyeckne  YCTpOWCTBA:  DIIEKTPOCKOI,  aMIIepMeETp,

BOJIBTMETP, PEOCTaT, CUYETUYUK OIEKTPUYECKOW DHEPIHH,

S ANEKTPOOCBETUTETIHLHBIE puOOpHI, HarpeBaTeNbHbIE

. ANEKTPOTPUOOPHI (mpumeps), ANEKTPUUECKHUE

PEeOXPAHUTEH, AIIEKTPOMArHur, AIIEKTPOIBUTATEINb

IMMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOTO TOKA
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9 KUIIACC
Kon
Konx snementa [IpoBepsieMble 3JIEMEHTHI COIEepKaHUS
paznena
MEXAHUYECKHUE SBJIEHUA
81 Mexanudeckoe nBwxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCUTEHHOCTh MEXaHUYECKOTO JIBIKECHUSI
8.3 PaBHOMEpHOE IPSIMOTIMHENHOE IBHYKEHUE
2.4 HepaBHomepHOe mnpsimonuHeiliHoe nBwxkeHHe. CpenHss u
' MTHOBEHHAsI CKOPOCTH TeJa MPH HEPABHOMEPHOM JBVKEHUH
8.5 VYckopenne. PaBHOyCKOpEHHOE MPSAMOIMHENHOE IBM)KEHUE
8.6 CBo0Oomuoe magenne. OneiTe! [ anmnes
PaBHOMEpHOE ABMXKEHHE IO OKPYKHOCTH. [lepron u yactora
8.7 oOparieHusl. Jluneiinas u yrijioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 I1epBbIii 3akoH HproTOHA
g 8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akoH HeroTOoHa
8.11 [IpuHIIMI CyNEepHO3UIINU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: CWJIa TPEHHUS CKOJBXKEHHUS, CWIa TpEHUs
' MOKOSI, IPyTrye BUIbI TPEHUS
%14 Cuna TSKeCTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHUE
' CBOOOHOTO MaJACHUS
815 JBuxenune tuianetr Bokpyr Connma. [lepBas xocMuyeckas
. ckopocTh. HeBeCOMOCTb 1 neperpy3ku
816 PaBHOBecue MarepuanbHOM TOYKH. AOCONIOTHO TBEPIOE
' TENO
817 PaBHOBecne TBEpmOro Tenma ¢ 3aKpeINIEHHOW  OCBIO
' BpanieHusi. MomeHT cuiibl. LleHTp TskecTu
8.18 HNmnynec tena. M3menenne umimyinbca. UMmynsc cuiibt
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8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

PeakTuBHOE NBMKEHHUE

8.21

Mexannueckasi paboTa ¥ MOIIIHOCTb

8.22

Pabora cun Tskectu, ynpyroctu, TpeHus. CBs3b 3HEPIUH U

paboThl

8.23

HOTGHHI/IaJII)Haﬂ OHEPrusi TCI1a, noaHsATOIO Hazg

MOBEPXHOCTHIO 3eMJIH

8.24

[ToTeHnmanpHass SHEPIUs CKATON NPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKOH COXpaHEHMs] MEXaHUYECKON SHEPIHU

8.27

[IpakTnueckue pabOTHI:

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs Opycka WIn
JBIDKCHUSI TIApPHUKa TI0 HAKIIOHHOW TIockocTH. OnpeeneHne
YCKOPEHHSI Tejla TMPU PABHOYCKOPEHHOM JBIDKEHUU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BpPEMEHU MpuU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rumote3bl: €cAM NPU  PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HaYaJIbHOM CKOPOCTHU MYTH OTHOCSTCS KakK PsiJl
HEUYETHBIX YHCEI, TO COOTBETCTBYIOIIHE IPOMEKYTKH
BPEMEHH OJJMHAKOBBHI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT
CWJIBI HOpMaJbHOTO AaBieHus. Onpenenenue koddduirenrta
TpEHUs1 CKOJbXEHUs. OmnpeneneHue *KECTKOCTU MNPYKUHBI.
Omnpenenenue pabOThl CUJIBI TPEHHS MPH PABHOMEPHOM
OBUKEHUM  Tela 1O TOPU3OHTAJIbHONW  MOBEPXHOCTH.
Omnpenenenue paboOThl CUIIBI YIIPYTOCTH MPH MOAbEME I'py3a

C UCIIOJIB30BAHUECM HCIIOABHKHOI'O W IMOJABHUKHOI'O OJIOKOB

8.28

du3znyeckue SBICHUS B npupoac: HNpUJIMBbBI W OTIIUBBHI,
JABMOKCHUC  TIJIAHCT ConHeuyHoMI CUCTCMBbI, PCAKTHBHOC

ABUIKCHUC KUBBIX OPraHu3MOB

8.29

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, AaTYUKHU I1OJIOKCHU,

PaCCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHUWYECKHUE KOJIEFAHWA 1 BOJIHBI
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9.1

Konebarenproe nBuxenune. OCHOBHBIE XapaKTEPHUCTUKU

KOJIeOaHUi: TIepHo/I, YacTOTa, aMILIUTY 1A

9.2

MareMarnueckuii U NPYKUHHBIA MasTHUKU. lIpeBpamenue

OHCPIUH 1pr KOJIEOATEILHOM JABUXKCHUN

9.3

3aryxaromue KoieOaHua.  BbIHYXIEHHbIE  KOJIEOaHMS.

Pe3onanc

9.4

Mexannueckne BOJHBL. CBONMCTBA MEXaHUYECKHX BOJIH.
[IpomonbHble W TONEpeYHbIE BOJIHBL JlJIMHA BOJIHBI M
CKOpOCTh €€ pacnpocTpaHeHus. MexXaHW4YeCKHue BOJIHBI B

TBEPAOM TeJIe, CEICMUYECKUE BOJTHBI

9.5

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

Nudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

Onpenenenue YaCTOTEI Hu rnepuojia KoJIeOaHuit
MaTEeMaTUYEeCKOr0 MasiTHHKA.

OnpeneneHne 4acTOThl M MEPHOJIa KOJICOaHUH MPYKUHHOTO
MasTHUKA

HUccaenosanue 3aBUCUMOCTH rnepuoja KoJIeOaHuit
MOJIBEIICHHOTO K HUTH I'py3a OT JUTMHBI HUTH. MccnenoBanue
3aBHCHUMOCTH TIEpHOJ1a KOJIeOaHUH TIPY>)KMHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH MEpHO/1a KoJieOaHU
rpy3a, MOABEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH

npyxunsl. I3mMepenue yckopeHusi cCBOOOHOTO Ha/IeHUs

9.8

dusnyeckue SBICHUS B npupoaec: BOCHPHUATUC 3BYKOB
JKHUBOTHBIMU, 3CMIICTPSACCHUC, celicMuuecKre BOJIHHBI,

OyHaMH, 5X0

9.9

Texuuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BaHHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HeKTpOMaFHI/ITHOe TI0JIC. QHCKTpOMaFHI/ITHBIe BOJIHBI.

10.1
CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
10.2 [IIxaJia 371€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoaa cBera. (CKoOpocTh  CBeTa.

BoiHOBEIE CBOMICTBa CBETa
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[IpakTuyeckue paboOTHI:
10.4 N3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOLIBIO
MOOHITEHOTO TenedoHa
®duznyeckue SABICHUS B MPHUpojE: OMOJIOTUYECKOE JIEHCTBUE
10.5 BUJUMOTO,  YIbTpadUOJIETOBOTO U PEHTIEHOBCKOTO
W3JIyYEHU
10.6 Texanueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH JJIi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlydeBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Otpaxenne cBera. [lnockoe 3epkao. 3aKOH OTpaKCHUs
' cBeTa
114 [Ipenomnenne cera. 3akoH mnpenomiieHus cBeta. [lomHoe
' BHYTPEHHEE OTPa)KEHUE CBETA
11.5 Jlunza. Xon jrydeii B THH3E
116 OnTuueckast cucreMa (oToammapara, MHKpPOCKONa U
' TEJIECKOIa
117 ['ma3 xak onrudeckas cucreMa. bimsopykocts U
' JAIbHO30PKOCTh
11 1.8 Paznoxxenne Oemoro cBera B crmektp. OnbiTel HproToHa.
' CrnoxeHnue ciekTpanbHbIX UBETOB. Jlucnepcus csera
[IpakTueckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH yIyla OTPa)XEHUsI CBETOBOIO
Jqy4a OT yrJia ajgeHusl.
N3ydyenne xapakTepuCTUK H300paKeHUs TMpeaMera B
IUIOCKOM 3€pKalie.
119 HccnenoBanue 3aBUCHMOCTH yrila IPEJOMIIEHUS CBETOBOIO
' Jqyd4a OT yrJla NaJeHUs Ha IPaHULE «BO3JyX — CTEKIION.
[Momyyenne n300paXkeHHii ¢ MOMOLIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenue (OKYCHOTO PAcCTOSIHUSL U ONTHYECKON CHIIBI
coOuparomieii JTUH3BL
OmnbITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OneITbl 1O BOCHPUATHIO LBETa NPEIMETOB MpPU HX
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HaOIIOIEHUH Yepe3 I[BETOBbIC (DUIIBTPHI
®uznueckue sBiIeHUs B mpupone: 3atmeHus CosiHLa u
11.10 JlyHbI, TIBETA TEJ, ONTHYECKHUE SBJICHHS B arMocdepe (IBET
HeOa, pedpakius, paayra, MUPaK)
1111 Texnuyeckue ycTpoHCTBa: OUYKM, MEpHUCKOI, (oToammnapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHU A
121 OmneiThl Pesepdopaa u nnanerapHas mojens atomMa. Mojens
' aroma bopa
129 Hcnyckanne wu morjomieHue cBeta aroMoM. KBaHTBHL
' JInnenyaThie CIIEKTPHI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
124 Ctpoenue atomHoro snapa. HykinoHHas Mozeinb aTOMHOIO
' anpa. M3zoronsl
195 PagnoaktuBHbie mnpeBpamieHus. llepmon  momypacnana
' ATOMHBIX SIJEP
126 SlnepHbpie peaknuu. 3aKOHBI COXpPAHEHUsS 3apsAI0BOTO U
' MacCOBOTO YUCEI
12.7 DHeprus CBsI3U aTOMHBIX s71ep. CBsA3b MACChl U SHEPTUU
12 123 Peakuun cunHTe3a m neneHus spep. VCTOUHMKM sSHEpruu
' ConHua u 386311
129 Snepnas sHepreTuka. [leiicTBUE paguOaKTUBHBIX U3Ty4YCHHI
' Ha YKUBbIE OPraHU3MBbI
[IpakTuueckue pabOTHI:
Habmionenne  CIUIOMIHBIX W JMHEWYaTBIX  CIEKTPOB
12.10 U3JIy4YEHHUS.
HccnenoBanue TPEeKOB: M3MEPEHHE DSHEPrUM YacTULBI IO
TOPMO3HOMY NyTH (110 poTOrpadusm).
W3mepenne paanoakTUBHOTO GoHA
®uzpueckue  ABIEHMS B IPUPOJE:  €CTECTBEHHBIN
211 paaMOaKTUBHBIN (OH, KOCMHUYECKHE IIy4d, PaJlOaKTUBHOE
' U3Iy4CHHE MIPUPOIHBIX MUHEPAJIOB, JeiicTBUe
PaaoOaKTUBHBIX U3TyYEHUN HAa OPraHr3M 4eloBeKa
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12.12

TexHu4ecKkue yCTpPOMCTBA: CIEKTPOCKOI, WHIWBUYAJIbHBIN

JIO3UMETp, KaMepa Buiibcona
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MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMObBI
OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanusi Ha ocHoBe ®PI'OC

[Tonumanue ponu (GU3MKU B HaydyHOW KapTHHE MUpPA; cHOPMHUPOBAHHOCTh
0a30BBIX MPECTABICHUI O 3aKOHOMEPHOH CBSI3U U MO3HABAEMOCTH SIBJICHUN
MIPUPOJBI, O POJIM IKCIIEPUMEHTa B (PU3HKE, O CUCTEMOOOpa3yroliel pou
(¢u3MKNM B pa3BUTUH €CTECTBEHHBIX HAayK, TEXHHUKHM M TEXHOJOTUH, 00
9BOMIONMK  (UBMYECKUX 3HAHUM W WX PO B IEJIOCTHOU
€CTECTBEHHOHAayYHOW KapTHHE MHpaA, O BKJIaJle POCCHUICKUX U 3apyOEKHBIX
yu€HBIX-QU3UKOB B  pa3BUTHE  HAyKH, OOBACHEHHE  TPOIIECCOB

OKPY’KaIOILIEr0 MUpPa, Pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUsA O BUAAX MaTepuu (BEIIECTBO W TOJiE), O ABHKEHUU KaK CrocoOe
CYIIECTBOBAHMSI MAaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOPHUH CTPOCHHS
BEIIeCTBa, O (PU3MUECKOW CYIIHOCTH SIBICHUH MPUPOJIBI (MEXaHUYECKUX,
TETUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMCHHUE PA3JIMYaTh SIBICHUS
10 ONHCAaHWID HX XapaKTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTAaHHOE (pU3MYecKoe sBIICHHWE; YMECHHE PacIO3HABATh
NPOSIBJICHUE H3YYCHHBIX (U3NYECKUX SIBICHHA B OKPYKAKOIIEM MHUPE,

BBIJIETISISL MX CYLIECTBEHHBIE CBOMCTBA (ITPU3HAKN)

Bnagenue ocHoBaMHu MOHSTHUHHOIO arIapara M CHUMBOJIHMYCCKOI'O sA3bIKa
(I)I/ISI/IKI/I U HUCIIOJB30BAHUC HUX IJd PCHICHUSA y‘IC6HLIX 3aaa4; YMCHHC
XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘leCKI/Ie ABJICHHA W IIPOLCCCHI,

HCIIOJIb3Ys (bYHI[aMCHTaJIBHBIC H SMITUPHUICCKHUEC 3aKOHbI

YMeHne OIMCHIBAaTh HU3YUYCHHBLIC CBOIMCTBa TE€I H (I)I/IBI/ILIGCKI/IC SABJICHUA,

HCIIOJIb3Ys Q)Hznqecxne BCIIMYHHBI

Brnanenue ocHOBaMH METOJIOB HAyYHOTO MO3HAHUS C Y4ETOM COOJIIOJCHUS
npaBui 0€30MacHOTo Tpy/aa: HabMoJeHne (PU3NIECKUX SIBICHHIM:

YMEHHE CaMOCTOSITEIIbHO COOUMpaTh SKCHEPUMEHTAJIbHYI0 YCTAaHOBKY U3
JAHHOTO Habopa 000pyAOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJ OMNbITA U

3aIIMCBIBATD €T0 PE3YyJIbTATHI, (I)OpMy.HI/IpOBaTB BBIBOJbI,
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MPOBEACHUE TMPSIMBIX W KOCBEHHBIX H3MEPEHUH (U3NYECKUX BEIUUYHH:
YMEHUE  IUIAHUPOBaThb  HM3MEpPEHHs,  CaMOCTOSATENIbHO  COOHMpaTh
9KCIEPUMEHTAJIbHYIO YCTAaHOBKY 10 MHCTPYKLUUH, BBIYMCIATH 3HAYEHHUE
BEJIMYMHBI U aHAJIM3UPOBAThH MOJTYUYEHHBIE PE3YyIbTAaThl C YIETOM 3alaHHOM
HOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJICHHE HECJIOKHBIX AKCIEPUMEHTAJIbHBIX UCCJIE/IOBaHUI;
CaMOCTOSITEJIBHO cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U IPOBOJIUTH
WCCIIEIOBAaHUE IO WHCTPYKLUH, MPEACTABIATh MOJYYEHHBIE 3aBUCUMOCTU
¢u3nueckux BENIMYMH B BHJAE TaOmuL MW TpaduKOB, YUUTHIBATH

IOrp€urHoOCTH, A€JIaTh BBIBOABI IO PE3yJIbTaTaM UCCIICAOBAHUA

[Tonumanue xapakTepHBIX CBOMCTB (U3MYECKUX MoJenel (MaTepuaabHas
TOYKa, a0COJIFOTHO TBEPJOE TEJI0, MOJIETN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TEN, IUIAHETapHAas MOJENb aTOMa, HYKJIOHHAas MOJEIb aTOMHOTO

A1pa) ¥ yMEHUE MPUMEHSATh UX Ui 00bsACHEHUS (PU3NYECKUX MTPOLIECCOB

YMmeHnue o0bsICHITH (hprU3MUYECKUe MPOIECChl U CBOMCTBA TEI, B TOM UUCIE U
B KOHTEKCT€ CHUTyallUi MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISABISATh NPUYMHHO-CIEICTBEHHbIE CBS3M M  CTPOUTH
OOBSICHEHHE C OINOPOM Ha M3Y4YEHHBIC CBOMCTBA (DU3UUYCCKUX SIBICHUH,

(1)1431/1%01(1/16 3aKOHBI, 3aKOHOMEPHOCTHU U MOACTINU

YMenue pemath pacuéTHbie 3a1aun (Ha 6a3e 2 — 3 ypaBHEHUM), HCTIOIb3Ys
3aKOHBI U (OPMYIIbI, CBSI3bIBAIONINE (DU3MUYECKUE BEIIMYMHBI, B YaCTHOCTH,
3aMMChIBaTh KPAaTKOE YCJIOBHME 3aJlauM, BBISIBIISITH HEIOCTAIONINE TaHHbIC,
BbIOMpaTh 3aKOHBl U (OpMyNbl, HEOOXoAWMBbIE sl €€ peuieHus,
UCIIOJIb30BaTh CIIPaBOYHbIC JaHHbIC, MPOBOAUTH PAcU€Thl U OILIEHHUBATH
PEATMCTUYHOCTh TMOJYYEHHOTO 3HAaueHUs! (PU3NYECKONW BEITMYUHBI; YMEHHE
OTIPENeNATh Pa3MEpPHOCTh (PU3MUECKONH BETUYMHBI, TMOJIYYCHHOH MpH

PCIICHUHU 3aJa9n

YMmenue XapaKTepU30BaTh MPUHIHUIILI JIENCTBUS TEXHUUYECKUX YCTpOﬁCTB, B
TOM 4YHCIIE OBITOBBIX HpI/I60p0B, U TPOMBINUICHHBIX TCXHOJOTMYCCKUX
IMpOLeCCOB MO UX OMUCAHUIO, UCIIOJIB3Yys 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘IGCKI/IX

SIBIICHUH U HCO6XOI[I/IMBIG (1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

10

YMeHue ucnoiab30BaTh 3HAHUS O (DU3MYECKUX SIBICHHUSX B MOBCEIHEBHOM
KU3HU i1 obecrieueHus Oe30MacHOCTH TpU OOpaimieHuu C OBITOBBIMU

HpI/I60paMI/I N TCXHHUYCCKHMHU yCTpOﬁCTBaMH, COXpPAaHCHUA 3H0pPOBbsI U
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COOMIOIeHHsT HOPM 3KOJIOTHYECKOTO IOBEJCHUS B OKpYXKalolleill cpexe;
MOHMMaHUE HEOOXOJUMOCTH MPHUMEHEHHS JIOCTW)KCHUH (QU3UKU U

TEXHOJIOT Uit U paliMOHAJIbHOT'O IPHUPOA0II0JIb30BaHUA

11

OnbIT  moWCKa, TpeoOpa3oBaHUS W  TMPEACTABICHUS  HUHGOPMAIHH
(Gu3NYecKoro  coAepKaHWs € HCHOJBb30BAHHEM  WH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHE OIICHUBAaTh JOCTOBEPHOCTh
MOoJydeHHOM  WHPOpMAIMK HAa  OCHOBE HMMEIOUIMXCS  3HAaHUM U
JIOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh MPU BbIIOJHEHUH
y4eOHBIX 3aJlaHUil  HAay4YHO-NOMYJSIPHYIO  JIMUTEpaTypy (U3UUYECKOTO
COJIep’KaHus, CIPaBOYHbIE MaTepHallbl, pecypchl ceTu VHTepHeT; BiajeHue
0a30BBIMH HaBBIKAMH TpeoOpa3zoBaHusi MH(GOPMALMU U3 OJTHOM 3HAKOBOI
CUCTEMBbl B JPYryl0; YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U

YCTHBIE€ COOOIIEHNsI HA OCHOBE WH(OPMAITNHU M3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
T Mexanudeckoe  JBHIKECHHE. MarepuasibHas ~ TOYKa. Cucrema  orcuéra.
' OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOEe U HepaBHOMepHOe aBKeHue. CpenHss ckopocts. dopmyna s
1.2 BBIYMCIIEHUS CpeAHEN cKopocTu: v = S/t
PaBHOMepHOE mpsMOJIMHENHOE JBH)KEHHE. 3aBUCHMOCTb KOOPAMHATHI Tejla OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO IBUKECHHUS:
1.3 () =x,+vt
I'padukn 3aBUCHUMOCTH OT BpPEMEHM JUIsI MPOEKUUU CKOPOCTH, TMPOEKIUU
IepeMeNIeHus, TyTH, KOOPANHATHI TP PABHOMEPHOM IPSMOJIMHENHOM JIBUKEHHUH
3aBUCUMOCTh KOOpAMHATBl Tejla OT BPEMEHH B CIyda€ pPaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO JIBH>KCHUS:
2
D)=V, =i+, * ;
2
@opMyIibl 17151 MPOEKLMH [TEPEMEIIEHUS, TPOCKIUU CKOPOCTH U IMPOEKIUU YCKOPEHUS
IIPY PAaBHOYCKOPEHHOM IPSMOJIMHEHOM JIBUKEHUU:
2
1.4 s.(D=vy,-1+a, e
U_‘r(f) =Up, +a, -1,
a,(r) =canst,
UI.‘c: - Ul:r: =2£IISI
I'pacduku 3aBUCHMOCTH OT BpEMEHH JJIsl MIPOEKIUN YCKOPEHUs, MPOEKIIUU CKOPOCTH,
IIPOEKIIMM NEPEMENICHUS,, KOOPAMHATHI IPU PABHOYCKOPEHHOM NPSIMOJIMHEHHOM
JBUKECHUU
CBoGonnoe mnanenue. DopMysbl, OMKMCHIBAIOIIME CBOOOJHOE MaJEHUE Tela 10
15 BEPTUKAIM (ABWKEHHME Tela BHHM3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3€MIIH).
' I'paduiky 3aBUCUMOCTH OT BPEMEHHU U1 MPOEKLUU YCKOPEHUSs, TPOEKIIMH CKOPOCTH U
KOOpAMHATHI IIPU CBOOOJHOM MaJICHUHU TeJla 10 BepTHKAIU
1.6 CKOpOCTh paBHOMEPHOTO JBMKEHMSI T€JA 110 OKPYKHOCTH. HarpaBieHne ckopocTH.
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dopmyna Ui BBIYMCICHHS CKOPOCTH Yepe3 paJuyC OKPYKHOCTH U IIEPHOJ
oOparieHus:
2nR
-T

LleHTpOCTpEeMHUTEIBHOE  YCKOpPEHHE. Hamnpapnenue LIEHTPOCTPEMUTEIBHOTO

yckopeHusi. Popmyra JUisl BBIYUCIECHUS] YCKOPEHUS:

®dopmyrna, CBSI3bIBaIOIIAs IEPUO] M YACTOTY OOpallleHUs:

WV :?

Macca. ITnotHOCTB BemecTBa. @opMyiia i1l BBIYUCICHUS TIIIOTHOCTH:

_m

1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHrue Chl
1.9 SBnenune nnepuuu. [lepBrerit 3akon HproToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla U BEKTOpa CUJIbI, ICUCTBYIOIIEH Ha TEJIO
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 F 21— _‘Fl—>2
Tpenue mokoss U TpeHUE CKOJIbKeHUs. DopMyna A BBIUMCICHUS MOJYJS CHIIbI
TPEHUSI CKOJIbKEHUS:
1.12 F._ =u-N
- M
1.13 Hedopmarus Tena. Yopyrue u Heynpyrue nedopmanun. 3aKoH ynpyroi aedopmauu




89

(3axoHn I'yka):
F=k-Al

1.14

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

My - 1A
F=G. L1 _2
R
Cuna TshKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
®dopmyna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BONIM3H noBepxHocTH 3emun: F = mg.

JiBmxenue mianet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTts n

neperpy3ku

1.15

Nmmynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
D=mi

Nmnynec cuctemsl Ten. U3MeHnenue umnynbsca. MMimynbe cumbl

1.16

3aK0H COXpaHEHUS UMITYJIbCA JIsl 3aMKHYTOW CUCTEMBI TEI:
p=myUy +m,U, =const

PeaktuBHOE nBIKEHUE

1.17

Mexannyeckasi pabora. @opmyia 11l BBIYUCICHUS paOOThI CUJIBL:

A=Fscoso

Mexaandeckas MOIINIHOCTB:

N=4
f

1.18

Kunernueckas n MMOTCHIHAJIbHAA SHCPIUsA. d)opMyna JJIs1 BBIYUCIICHUA KUHETHYCCKOH

OHCPI'UM:

HE_,?E
E =2

o2
TeopeMa 0 KHHETHYECKOM SHCPTHUHU. d)opMyna JIJIsI BBIYMCIIEHHS ITOTEHITUAIBHOM
OHEPTHUHU TCJia, HIOAHATOI'O

Hag 3eMiIéit:

E,= mgh
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Mexanudeckast SHEPTHUs:

E=E;+E p
1.19 3aKkoH COXpaHEHUsI MeXaHUYEeCKOH sHeprun. opmyria st 3aKOHA COXPaHECHUS
MEXaHUYECKOM PHEPTUU B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBpareHue MEXaHMYECKOW YHEPTUU MPU HATUIUH CHIIBI TPESHMUSL.
[TpocThie MexaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKHU.
Poryar. Mowment cunsi: M - FL
VYcnoBue paBHOBECHS pblUara:
M +M +..=0
1.20
[ToasmxHbIN 1 HeMOABWKHBIN O0510KU. KITJ[ mpocThIx MeXxaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBiienue TBEPIOTO TeEa.
@opmyna 1S BBIYUCICHUS JABJICHHS TBEPIOTO Tena:
F
pP= G
e JlaBnenue raza. AtMocdepHoe TaBicHUE.
' I'mapocraTuyeckoe 1aBiieHUE BHYTPH KHIKOCTH.
@opmyia sl BBIYMCICHUS 1aBJICHHS BHYTPHU KUIKOCTH:
P=pgh+Dn,
1.22 3akoH Ilackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. @opmyna s ONpeAeNeHrs BHITAIKUBAOLIEH CUIIbI, JEHCTBYIOIIEH
Ha TeJo, MOTPYKEHHOE B KUJKOCTb WJIH Ta3:
1.23
Fa =pgV
VYcnosue miaBanus tena. [naBanue cyaoB U BO3yXOIJIaBaHUE
104 Mexannyeckue kolebaHus. AMIUTUTYIa, TEPHOJ] W 4yacToTa konebanuil. Dopmyrna,

CBA3bIBArOIIasA 4aCTOTY U ICPUOJ KOJICOaHHUIH:
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1.25

Maremarnueckuii W NPY)KHHHBIM  MasTHUKM. lIpeBpamienue 5sHeprum Ipu

KOJIe0aTeIbHOM ABWKECHUU

1.26

3aryxatomue kosnebanus. Beinyxnennsie konedbanus. Pesonanc

1.27

MexaHU4ecKrue BOJIHEI. HpOIIOJII:HI)IG N TIONCPCUYHLIC BOJIHBI. I[JII/IHa BOJIHBI H

CKOPOCTh PAaCHpPOCTPAaHCHHUS BOJIHBIL:

h=v-T

1.28

3Byk. I'poMKocTh U BbICOTa 3ByKa. OTpa)k€eHHE 3BYKOBOUW BOJHBI Ha T'PAaHUIE JIBYX

cpen. udpa3Byk u ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHeld IUIOTHOCTH BEIIECTBA; APXUMEIOBOM CHJIBI; KECTKOCTH
NpYXUHBI, KO3((ULIMEHTAa TPEHUS CKOJBXKEHHs; pabOThl CHJIBI TpPEHHUS, CHJIIBI
YIIPYroCTH; CpPEAHEW CKOPOCTH [BIKEHUS Opycka IO HAKIOHHOW IJIOCKOCTH;
yCKOpeHHusi Opycka IpH JBMKEHHUU MO HAKIOHHOW IJIOCKOCTH; YacTOThl M IMEpHoJa
KojeOaHMi MaTeMaTHYecKOTO MasTHHKA; YacTOThl U Iepuojaa KojeOaHui
MPYKUHHOTO MAasTHUKA; MOMEHTa CUJIbl, JCMCTBYIOIIETO Ha pblYar; paboThl CHUIIBI
YIPYrOCTH MpPH MOABEME Tpy3a C MOMOIIBI0 HEMOJIBMKHOIO OJI0Ka; pabOThl CHIIBI
YIPYTrOCTH NMPHU MOJbEME I'Py3a C MOMOIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOM CHUJIBI OT 00BbEMa MOrpyKEHHOUM YacTu
TeNa U OT IUIOTHOCTH >KUAKOCTH;, HE3aBHCHUMOCTH BBITAJIKUBAIOLIEH CHUJIBI OT MAacChl
TeNa; CHJIbI TPEHHS CKOJBXKEHHUS OT CHJIbl HOPMajbHOTO JaBJIEHHS M OT poja
MMOBEPXHOCTHU; CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXUHE, OT CTENEHHU AedopMaun
MIPYKUHBI, YCKOPEHHUs OpycKa OT yriia HaKJIOHa HampaBlsiolleil; nepuoaa (4acToThl)
KoJieOaHUN HUTSIHOTO MasTHUKA OT JJIMHBI HUTH; NEpuoja KojeOaHUN MpyKUHHOTO
MasTHUKAa OT MAacChl Tpy3a M KECTKOCTU MPYXKHUHBI, HCCIEAOBAHUE HE3aBUCHUMOCTH
neproja KolebaHWl HUTSHOTO MasTHUKAa OT Macchl rpysa. [IpoBepka ycrmoBus

PaBHOBCCHA pblUara

1.30

Qusuueckue s61eHUsA 68 npupode: TIPUMEPHl JBIKEHHS C Pa3IMYHBIMU CKOPOCTSMHU B
YKUBOH M HEKUBOU NIPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE, TPUIIMBBI
U OTJIUBBI, JBHKeHHE IUIaHeT COJIHEYHOM CUCTEMBI, PEaKTHBHOE IBM)KEHUE XKUBBIX
OpPraHu3MOB, pbIYard B TeJle YelOBEKa, BIMSHUE aTMOC(EPHOTO JaBIEHUS Ha KUBOH

OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC 3BYKOB JKUBOTHBIMH, 3CMIICTPACCHUC,
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CECMUYECKHE BOJIHBI, I[yHAMU, 3XO

Texnuueckue yCMpOﬁCWl6(Z.‘ CIIMAOMCTP, HaTYUKKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, ANHaAMOMCTD, IIOAIIMUITHUKH, PaKCTHhI, pbIyar, HOI[BI/DKHI;Iﬁ u

HGHOZ[BI/DKHBIﬁ 6JIOKI/I, HAKJIOHHasA IIJIOCKOCTb, IIPOCTBIC MCXaHU3MBI B 6I)ITy,

13l cooOmaromumecs: COCydbl, YCTPOMCTBO BOJONPOBOJA, THIPABIUYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJIOT,
HCI0JIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KHUHETUUYECKOM TEOpPHUH CTPOEHHS BEIECTBa.

2.1 Mopnenn  TBEpIOro, JKMIKOIO U ra3o00pa3HOrO0  COCTOSHMHM  BeIeCTBa.
Kpucrannuueckue u amopdHsie Tena

5 JIBm>kenne 4dactul] BemecTBa. CBsI3b CKOPOCTH JABMKEHHUSI YACTHI[ C TEMIIEPATYpPOM.

' bpoyHoBckoe aBmxenue, nuddy3us

2.3 CmaunBaHuE U KallWJUISIPHBIC SIBJICHUS

2.4 TermmoBoe pacmimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

Y Bayrpennsis sneprusi. PaboTa u Temonepeaada kak criocoObl H3MEHEHUS BHYTPEHHEH

' SHEPIrUu

2.7 Bunpl Tenonepenaun: TemIONpOBOIHOCTb, KOHBEKLIUS, U3IIy4CHUE
HarpeBanue n oxnaxnaenue ten. KonudecTBo TEIIOTH. Y AeNbHAS TEIIOEMKOCTD:

2.8 Q:mn[fz—fl]
3aKOH COXpaHEHUs SHEPTUU B TEIIOBBIX MpoIleccax. YpaBHEHUE TEIIOBOrO OaiaHca:

29 0+0, +..=0
Ucnapenue u konaeHcanus. Mi3MeHeHre BHYTpEHHEW SHEPTrUU B MPOLIECCE UCTIAPEHUS

2.10 1 KoHJieHcaluu. Kunenue »uakocty. Y ienbHas TerioTa napoodpaszoBanus: L = Q/m

2.11 Bnaxxnocts Bo3yxa

512 [InaBnenue u kpucramnuzauus. V3MeHeHne BHYTpEHHEN 3HEPruu MpU IUIaBICHUHN U

KpucTaJllIn3aluu. Y aenpHas TemiaoTa IIaBICHMS:
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BryTpeHnHss dHeprus cropaHus TOILIMBA. Y AENIbHAS TEIUIOTA CTOPaHUs TOIUIMBA: g =

2.13 O/m
2.14 [Ipunanuns! padots! Termnosbix aurateneil. KI1/1 reroBoro apurarens
IIpakxmuueckue pabomoi
N3mepenune yneapHON TEMJIOEMKOCTH METAUIMYECKOTO IIUIMHAPA; KOJWYECTBA
TEIUIOThI, MOJYYEHHOTO BOJOW KOMHATHOW TemrepaTypbl (MKCHPOBAaHHOW MAacchl, B
515 KOTOPYIO OMYIICH HArpeThlil IUINHAP; KOJUYECTBA TEIUJIOTHI, OTJAAHHOTO HArpeThIM
' IUAJTUHIPOM, TOCTIE OMYCKAHUsS €r0 B BOJY KOMHATHOM TeMIIEpaTyphl; OTHOCUTEIbHON
BJI&XHOCTH BO3/yXa; YACIbHOW TEIJIOTHI IJIaBJICHUs Jibjaa. VccinenoBanue n3sMeHEeHUs
TEMIIEpaTypbl BOJBI TIPU PA3IWYHBIX YCJIOBUSX;, SBJICHUS TEIUIOOOMEHA TMpH
CMELIMBAHUM XOJIOJHOM U rOpsiuel BOJBI; MPOLECCa UCTIAPEHUS
Qu3zuueckue s61eHUs 8 Npupooe: TOBEPXHOCTHOE HATSHKEHUE U KaWIISIPHbIC SIBICHUS
2.16 B MpHUpOJAE, KpUCTALIBI B mpupone, usnydenue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHEe OpHu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa
Texnuueckue ycmpoticmea: KalWJUISIPpbl, MPUMEPbl HMCHOJIB30BAaHUS KPHUCTAILIOB,
2.17 KUJKOCTHBIN TEPMOMETP, AATUUK TEMIIEPATYPbl, TEPMOC, CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, JBUTaTEIb BHYTPEHHEIO CrOpaHUs
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. /JBa Buaa 31eKTpUYECKUX 3apsiioB
3.2 B3aunmopeiictBue 3apspkeHHbIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUs AEKTPUUECKOT0 3apsaa
34 Onekrpuueckoe mnoJsie.  Hanpspk€HHOCTh  anektpuyeckoro  nonis.  [lpunuun
' CYMEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
Y Hocurenu »snektpuueckux 3apsiaoB. JlelicTBHE  DJIEKTPUYECKOTO  MOJs  Ha
' 3NeKTpUUecKue 3apsaapl. [IpoBOTHUKY U TUAIEKTPUKU
[TocTrosiHHBIN snekTpuueckuil TOK. JleiicTBuA snmektpuyeckoro Toka. Cuna Toka.
Hanpsixenue.
3.6

I=q/t,U=A/
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DJIEKTPUYECKOE CONPOTUBIICHHE. Y IETHHOE NMEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
18 3axon Oma Juig yyacTka aekrpuueckoit uenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R +R,
1 1 2 1 gl
3.9 [TapannensHO€ COETMHEHHE MPOBOHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=1+1L; R:%.
CwMmerranabie COSTMHEHUS TIPOBOTHUKOB
310 PaboTa u MomHOCTS AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
310 OnbIT OpcTega. MarauTHoe 1moJie OpsiMOTO MPOBOAHUKA C TOKOM. JIMHMM MarHuTHOM
WHIYKITUU
3.13 MaruuTHOE 110J1€ HOCTOSHHOIO MarHurta. BzauMonelcTeye NOCTOSIHHBIX MArHUTOB
3.14 JlelicTBME€ MarHUTHOTO TOJISl HA MPOBOIHUK C TOKOM
3.15 Omnbitel @apazes. SBnenue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ilpakxmuueckue pabomol
N3mepeHue 3IeKTPUIeCKOro COMpPOTUBIICHUS PE3UCTOPA; MOITHOCTH 3JIEKTPUUYECKOTO
TOKa; paOO0THI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HAMPSHKEHHsI Ha KOHIIAX MIPOBOJIHUKA; 3aBUCUMOCTH COMPOTUBIICHHS OT

JUIMHBL  MIPOBOAHHMKA, IUJIOMAAX €ro  IOIEpEeYHOIro CCUCHUA U YACIBbHOI'O
COIIPOTUBJICHUAL.

HpOBepKa npaBujia IJid OSJICKTPUYCCKOTO HAIIPSKCHUA TIPpU TOCICAOBATCIIBHOM
COCAMHCHUHN IIPOBOJHUKOB; IIpaBHJIa A CHJIbBI OJJCKTPHUYCCKOI'O0 TOKa IIpU

napajijieJIbHOM COCAUHCHUU ITPOBOJHNKOB (pe3I/ICTOpLI n naMnqua)




95

Qusuueckue A6IeHUs 8 Npupoode: DIEKTpUYECKHE sBICHHA B armocdepe,

3.17 AJIEKTPUYECTBO KMBBIX OPraHU3MOB, MATHUTHOE TOJIe 3eMJIH, Apei] MOII0COB, pOib
MarHATHOTO TIOJISI IS )KU3HH Ha 3eMIIe, TTOJIIPHOE CUSHUE
Texnuueckue ycmpotiicmea: 31EKTPOCKOII, aMIIEpPMETP, BOJbTMETP, PEOCTaT, CUETUUK
318 AIIEKTPUYECKOW  DHEPTUH, OJIEKTPOOCBETHUTENBHBIE MPHUOOPHI, HarpeBaTelIbHBIE
' AIIEKTPONIPUOOPH!  (MPUMEPBI), INEKTPHUECKUE MPEIOXPAHUTENH, 3JICKTPOMArHHUT,
AJIEKTPOABUTaTENb MOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKa
3.19 OnexTpoMarHuTHbIE BOJHBIL. [1Ikaa 37eKTpOMarHUTHBIX BOJIH
3.20 JlydyeBast moziensb cBeta. [IpsiMonmHeliHOe pacipocTpaHEeHUe CBeTa
3.21 3akoH oTpaxeHus ceta. [Inockoe 3epkaino
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHHS CBETA
3.23 Jucnepcus ceera
304 JInnza. Xoxa nyyeit B nuH3ze. DOKyCHOE paccTOSAHHE JIUH3bI. ONTUYECKAs] CHIIA JIMH3BI:
' D=1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKUE TPUOOPHI
IIpaxmuueckue pabomoi
N3mepenne ONTHYECKONW CHIIBI COOMpArOmie JWH3BI, (OKYCHOTO PpPacCTOSHUS
cobuparomei JTUH3bI (0 CBOMCTBY PaBEHCTBA pa3MEpPOB MpeaMeTa M H300pakeHus,
3.26 KOT'/Ia MPeIMET PacCIOJIOKEH B TBOMHOM (oKyce), oKa3aTels IPeIOMIICHUS CTEeKIIa.
HccnenoBanue cBoiCTBa M300pakeHUs, IOJIYYEHHOTO C IOMOIIBI0 coOHparouieit
JIUH3bI; U3MEHEHUs1 (POKYCHOTO PACCTOSHUS JBYX CIIOXKEHHBIX JIMH3; 3aBUCUMOCTHU
yria NpejoMIICHHsI CBETOBOTO JIy4ya OT yIJia MaJeHus Ha FPAHULIE «BO3AYX — CTEKIIO»
397 Qu3zuueckue agnenus 8 npupooe: 3atmenus Connua u JIyHbl, 1[BETa TeJ, ONTHYECKHE
' sIBJICHUA B aTMocdepe (uBeT Heba, pedpakius, paayra, MUPax)
3.28 Texnuuecxue ycmpoticmea: 09K, IEPUCKOT, GoToarnmapar, ONTUHIECKUE CBETOBO/IbI
4 KBAHTOBBLIE SIBJIEHU A
4.1 PagnoaktuBHOCTB. Anb(a-, Oeta-, ramma-u3nydenus. Peakiuu anbda-u Oeta-pacnana
4.2 OmnsiThl Peszepdopna no paccesnuto anbpa-vactui. [InanerapHas Mosens atoma
4.3 CocraB aToMHOTO siipa. M30Tomns!
4.4 Ilepuon nomypacnazia aTOMHBIX s7ep
4.5 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOI0 M MACCOBOTO YHCET
16 Qusuueckue sA61eHUA 6 Npupode: eCTECTBEHHBIM paJlMOaKTUBHBIN (OH, KOCMHUYECKHE

JIydu, paaAuOaKTUBHOC U3JTYYCHHUC IMPUPOAHBIX MHUHCPAJIOB, JIeiicTBue paaArOaKTHBHBIX
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M3JIy4CHUH Ha OpPraHu3M 4YeJ0BeKa

4.7

Texnuueckue ycmpoticmea: CIEKTPOCKOI, HWHAWBHUIYaJIbHBIM J0O3UMETD,

BunbcoHa, anepHas 3HEpreTuKa

Kamepa
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

®dusuka, 7 knacc/ [lepeimkua A.B., O011ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«APODA»; Akimonepnoe obuiectBo «M3narensctBo «IIpocBemenne»

®dusuka, 8 knacc/ [lepreimkua A.B., O011ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy»; AknonepHoe odmiectBo «M3narenpcTBo «IIpocBerieHue»

®uzuka, 9 knacc/ [epsimkun A.B., I'ythuk E.M., O61iecTBo ¢ orpaHu4eHHON
OoTBeTCTBEHHOCTHIO «[IPODAY»; AxiimonepHoe o61iectBo «M3naTenbcTBO
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

KoHTponbHbie 1 camocTosTeNbHBIE PA0O0THI MO (hU3UKE. 7 Kiacc K y4eOHUKY
Ileppiuknna A.B., I'pomueoit O.1.

KoHTponbHbie 1 camocTosITeNbHbIE PaOOTHI MO (hU3uKe. § Kiacc K y4eOHUKY
[leppiiknna A.B. - I'pomuesoii O.1.

KoHTponbHbie 1 camocTosITeNIbHBIE PabOThI MO (hu3uke. 9 Kiacc K yueOHUKY
[leppiikuna A.B., I'ythuk E.M. - I'pomuesoii O.1.

Tectol o gusuke. 7 knacc k yueOHuky [lepoimkuna A.B. «®Pusnka. 7 KLy —
YeborapeBa A.B.

Tectol o gusuke. 8 knacc k yueOHuky [lepoimkuna A.B. «Dusuka. 8 ki1.» —
YeborapeBa A.B.

Tecter mo pusuke. 9 knacc k yueonuky [lepeimkuna A.B., ['ythuk E.M. — I'pomiieBa
O.1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/p/fizika
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