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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo (u3nMKe Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHHUsS COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojiaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxkanue  mporpaMMmbl 1o (QU3MKE  HampaBieHO Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alHi0 HM3y4YeHus (U3MKH Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa3oBaHMUS.

[IporpamMMma 1o ¢u3MKe ycTaHABIMBAET paclipeleieHre y4eOHOTo MaTepuasia Mo rojaam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[IporpamMma mo ¢u3uke pa3zpaboTaHa C IENbI0 OKa3aHHs METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboUeii mporpaMMbl IO YI€OHOMY TPEIMETY.

Ou3uka SBIAETCA CHUCTEMOOOPA3YIOUIMM  JJi  €CTECTBEHHO-HAyYHBIX  Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBICHUN, U3y4aeMbIX
XuMmHel, Ouonorued, actpoHomued u ¢uznyecKkoil reorpaduel, BHOCHT BKJIaJ B
€CTECTBEHHO-HAYUYHYIO KapTUHY MHUpa, MPEJOCTaBIsIeT Hanbosee sICHbIe 00paslibl MPUMEHEHUS
HAyYHOT'O METO/1a TO3HAHUS, TO €CTh CIIOCO0a MONTY4YEeHUS JOCTOBEPHBIX 3HAHUN O MUpE.

Opna U3 rIaBHBIX 337a4 (pU3nUeckoro oOpa3oBaHusl B CTPYKType 001ero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U HWHTEpeca K Hayke Yy
o0ydJarouuxcs.

N3ydyenne ¢Qu3ukun Ha 0a30BOM YpOBHE TMpEANOJaraeT OBJIAJCHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTb:

- HAY4YHO OOBSACHSATH SIBJICHMUS,

- OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HayYHOT'O UCCIIEeI0OBAHMUS;

- MHTEPIPETUPOBATh JaHHbIE W HCIIOJIb30BaTh Hay4yHbIE JOKa3aTelbCcTBa IS
MOJTyYEHUS BBIBOJIOB.

Ienn u3ydyeHus (QU3MKM HAa YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs OIpENeNeHbl B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxk€HHONW pemenneM Komermn MunncreperBa mnpocsemenuss Poccuiickonn @enepanuu
(mportokon ot 3 nexabdbps 2019 r. Ne I[1K-4BH).

Hean n3yyenus pU3nKu:

- npuoOpeTeHne MHTepeca M CTPEMIICHHUsS O0yJaromuxcs K HayYHOMY H3YyUEHUIO
NpUpoAbl, pasBUTUC UX MHTCIUICKTYAJIbHBIX 1 TBOPUYCCKUX CHOCO6HOCTGI>1;

- pa3sBUTHE MPEJICTABICHUA O HAy4YHOM METOJ€ IO3HaHUS U (OPMHUpPOBAHUE
HCCIIEI0BATENIBCKOIO OTHOLICHUS K OKPYKAIOIIMM SIBJICHUSIM;

- dbopMupOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4eHUs OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3UKH;

- dopmMHpoBaHHE TPENCTaBICHUA O poiau (U3MKKA JUISL Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUH;



- pa3BUTHE IPEICTaBICHUH O BO3MOXKHBIX chepax Oyaymiel mpodeccrnoHambHON
NEATETLHOCTH, CBS3aHHOM C (PU3MKOM, TOArOTOBKA K JallbHEWIIEMYy OOY4YEeHHIO B 3TOM
HaIlpaBJICHUU.

- JloctuxeHne 3TuX Lejaei nporpaMMbl o (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOUX 3a1aY:

- npuoOpeTeHne 3HaHUKH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, MIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

- npuOOpeTeHue YMEHUN ONUCHIBATb M OOBSICHATH (DU3UYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJyYEHHBIX 3HAHUI;

— OCBOCHHME METOJIOB PEIICHUS] MPOCTEUIINX PACUETHBIX 3aj7ad C UCIOJIb30BaHUEM
(bu3nUecKuX MOIeIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

- pa3BUTHE YMEHHI HaAOMIOJaTh MPHUPOJAHBIC SIBJICHHUS W BBIINOJIHATH OIBITHI,
nabopatopHble  pabOTbl U JKCIEPUMEHTAIbHBIE  HUCCIEIOBaHHS C  HCIIOJIb30BAHHEM
MU3MEPUTEIBHBIX PHOOPOB;

— ocBoeHHue MpUEMOB paboThI ¢ nH(popManuen HU3NUIECKOro CoIepKaHus, BKIIIOYast
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHUSX (DU3MKH, aHAIW3 M KPUTHYECKOE OICHMBAHUE
nHpopmanuu;

- 3HAKOMCTBO cO cdepaMu TpodeCCHOHATBHON JEATEIbHOCTH, CBSI3aHHBIMU C
(GU3UKOW, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIKEHUSX (U3MUECKOU
HaYyKH.

Ha u3yuyenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIET0 0Opa30OBaHHA
oTBoAMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemiaraemerii B mporpamMme 1o (Gu3muke nepedeHb JTadOpaTOpHBIX pabOT MU OIBITOB
HOCHT PEKOMEH/IaTeNIbHBIN XapaKTep, YUUTelb JeNaeT BRIOOp NPOBEACHUS J1a00paTOPHBIX PadoOT
U ONBITOB C y4€TOM UHAMBUAYAJIbHBIX  OCOOEHHOCTEM  OOydaroluxcsi,  CIHCKa
HKCIEPUMEHTAIbHBIX 3a/laHull, Npe/JlaraéMblX B paMKaX OCHOBHOTO T'OCYJapCTBEHHOTO
9K3aMeHa Mo (PU3UKE.

COJEP/KAHUE OBYYEHUA
7 KJIACC

Pa3neu 1. ®Pusuka u e€ poib B NIO3HAHMHN OKPY:KAKOIIEro MUpa.

[Ipn wu3yyeHUM [AaHHOTO pazjena IMPeAnoiaraeTcss HCIOoIb30BaHUE 000pYyJOBaHUE
00pa30BaTENILHOTO IIEHTpa €CTECTBEHHO-HAYYHOM W TEXHOJOTWYECKOM HaIpaBICHHOCTEH
«Touka pocta» (uudposas 1adopaTopus «ApXxuMen» MyIbTuaaTINK Drsnka).

®dusnka — HayKa o Ipupoae. SBneHus npupopl. PU3NYECKUE SIBICHUS: MEXaHUUECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuMHbL. V3MmepeHue ¢usznyeckux BenuyuH. PU3MUecKue NpudOpHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHasi CHCTEMa €IMHHII.

Kak ¢usmka u npyrue ecTecTBEHHbIE HAYKH M3ydaloT Inpupoiay. EcTtecTBeHHO-HAay4YHbII
METO/ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpPKE THUMOTe3, OOBbsICHEHHEe HabmogaeMoro spieHus. OmnucaHue
(GU3NUECKUX SIBICHHUH C ITOMOIIBIO MOJAETIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.



2. dusnueckue NpUOOPbl M Mpolenypa MNPSAMBIX HM3MEPEHHH aHAJIOTOBBIM H
(G poBBIM TPHOOPOM.
Jlabopamopmuvie pabomul u onvimol.

1. Omnpenenenue HeHbl JeJICHUs HIKAIbl H3MEPUTEIHLHOTO MpHoOopa.

2. N3mepenne paccTosTHUM.

3. H3mepenne 06bEMa KUAKOCTU U TBEPIOTO Tea.

4, Ornpezenienre pa3MepoB MaJbIX TEJ.

5. H3mepenune Temmeparypbl MpH MOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTuuKa
TEMIIEPATYPBHL.

6. [IpoBeneHune uccaea0BaHus MO MPOBEPKE TUIIOTE3bI: JANbHOCTh MOJETA 1IApUKa,

MYIEHHOTO TOPU30HTAIEHO, TeM OOJIbIIIe, YeM OOJIBIIIEe BRICOTA MTyCKa.

Pasnes 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUH BellleCTBA.

[Ipy w3yyeHWW MJAHHOTO pa3AeNia MPEANOoJaraeTcs HCIOJb30BaHUE HU(POBOU
nabopaTopun «Apxumen» MyJIbTuaaTduK Ousuka (perucTpaTop JaHHBIX).

CrpoeHue BeliecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OIBITHI, J10Ka3bIBAIOLINE
JTIMCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxkenue dvactuil BemiecTBa. CBsi3b CKOPOCTH JIBIJKCHMSI YACTHUI[ C TEMIIEpaTypoil.
bpoynoBckoe nBuxkenue, auddysus. BzaumopeiicTBue dYacTull BEUIECTBAa: MPUTSKEHHE U
OTTAJIKUBAHHUC.

ArperaTtHble COCTOSIHMSI BEILECTBA: CTPOEHHWE Ta30B, JKUJIKOCTEH H  TBEPABIX
(kpucTayuinyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaAaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX UM UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUN
BOIEI.

Hemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO IBUYKEHUSI.

2. Habmonenue nuddysun.

3. Habmionenue siBneHud, OOBSCHAIOMIMXCS MPUTSKECHUEM WIM OTTAIKHBAHUEM

YaCTHI] BELIECTBA.
Jlabopamopuvie pabomsl u onvimol.

1. Orenka auamMerpa atoma METOAOM PsIIOB (C UCTIONb30BaHueM (poTorpaduii).
2. OMBITHI 110 HAOJIOACHHUIO TEMIOBOTO PACITUPEHHUS Ta30B.
3. OnBITHI MO OOHAPYKEHUIO TEHCTBHUS CHUIJI MOJICKYJISIPHOTO TPUTSIKEHHUS.

Paznen 3. /IBuskenune u B3aumMo/ieiicTBie TeJl.

IIpy wm3yyeHMM JaHHOTO paszjena MpeanojiaraeTcs HUCHOJIb30BaHWE IH(PPOBOM
naboparopun «Apxumen» MyinbTHAATIMK DU3MKa (perucTpaTop JaHHBIX).

Mexannueckoe nBHKeHHE. PaBHOMepHOe M HepaBHOMEpHOe JIBMXKEHHE. CKOpPOCTH.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHUH. Pacy€T myTH v BpeMeHH IBUKEHUSI.

SIBnenne mHepuuM. 3aKOH MHEpUUHU. B3auMopelcTBHE Ten Kak NPUYMHA HW3MEHEHMS
CKOPOCTH JIBWKEHHS Teld. Macca kak mepa uHepTHOCcTH Tena. IlnoTHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIIeCTBA.

Cuna xak XapakTepucTHKa B3aumojeicTBus Ten. Cunma ymnpyroctd M 3akoH ['yka.
W3mepeHne cuiibl ¢ MOMOIIBIO JWHAMOMETpa. SIBieHue TAroreHus u cuia Tsbkectu. Cuia
TSKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocth. CriokeHHE CHII, HAPABJICHHBIX I10
onHOI npsmoii. PaBHozaelcTByronas cuit. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Jemoncmpayuu.

1. HaOironenne MeEXaHUYECKOT0 IBKEHNS TEA.

2 N3mepenne ckopocTH MPSIMOJIMHEUHOTO JIBUYKEHHUS.

3. HabGrotenne SIBICHUSI HHEPITHH.

4 Habmronenre uaMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU TEll.



o. CpaBHeHHE Macc MO B3aUMOJCICTBUIO TEll.

6. CrokeHue CuJjl, HalpaBJICHHBIX MO OJHON MPSIMOM.

Jlabopamopmuvie pabomul u onvimol.

1. Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapUKa B JKUIKOCTH, MOJEIN
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jiajiee).

2. Onpenenenue cpeaHe CKOPOCTH CKOJIBKEHUS Opycka WIu IIapuka 1o
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenue MIOTHOCTUA TBEPAOTO Tena.

4. OnbITHL, JEMOHCTPUPYIOIINE 3aBHCUMOCTh PacTsDKEHHs (1edopMaivu) npyKUHBI
OT MPUJIOKEHHOMN CHJIBI.

5. OnbITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTHh CHIIBI TPEHHUSI CKOJBKEHHUS OT Beca

TeNa U XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH U Ta3oB.

IIpy wm3ydyeHuMM JaHHOTO pas3fena IPeanoiaraeTcs HUCIOJIb30BaHUE LHU(PPOBOM
naboparopun «Apxumen» MynbTHAATYMK DU3MKa (perucTpaTop JaHHBIX).

Hapnenue. CrocoObl yMeHbLIEHMS W yBEIWYEHUs JaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBlIEHHS Taza oT 00bEéMa, Temreparypsl. [lepenaua gaBneHust TBEPABIME TEIAMH,
KUAKOCTAMHM M razamu. 3akoH [lackans. [IHeBMaTnueckue MaiiMHbBIL. 3aBUCHMOCTb JABJICHUS
KHUIKOCTH  OT riyOmHbl. [mapocratmueckuit  mapagokc. CooOmaromuecst — COCYIBL
I'mppaBnnyeckue MEXaHU3MBI.

Atmocdepa 3emsn u atmocdepHoe naBieHue. [IpuunHbBI CylniecTBOBaHMS BO3YIIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMocdepHOro naBieHusi. 3aBHUCUMOCTh
aTMOC(EepHOTO JaBJICHHS OT BBICOTHI HaJ YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JleicTBHE KUIAKOCTM M Ta3a Ha MOIPY)KEHHOE B HUX TeJO. BpITalKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozayxoruiaBanue.

Jemoncmpayuu.
3aBMCHMOCTb JIaBJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neiicTBusg aTMOCHEPHOTO AaBICHHUS.

3aBUCHMOCTh BBITQJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU Tena U
IUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITATKMBAIOUIEH CUJIbI BECY BHITECHEHHOM KUJIKOCTH.

8. VYcnosue miuaBaHus TeN: IJIaBaHUE WIM INOTPYXKEHHE Tell B 3aBHCHUMOCTH OT
COOTHOILEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuvie pabomol u onvimol.

oakrwdE

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOTPYKEHHOW B
JKUJKOCTh YacTH TeJa.

2. OrmpeziesieHre BBITATKUBAIONIEH CHJIBI, IEUCTBYIOIIEH Ha Tello, MOTPY>KEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBHCHMMOCTH BBITAJKUBAIONIEH CHJIbI, JEWCTBYIOIIEH Ha TEJIO B
JKUJIKOCTH, OT MaccChl TeJa.

4. OnBIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAOIIEH CHJIbI, EHCTBYIOIIEH

Ha TeJIO0 B JKUJIKOCTH, OT 00bEMa MOTrpYXKEHHOH B JKUAKOCTh YAaCTH Tellda M OT IUIOTHOCTH
KUIKOCTH.

5. KoHcTpynpoBanue apeoMerpa MM KOHCTPYMPOBAHHUE JIOAKU U ONpEAcieHUE €€
Ipy30II0ABEMHOCTH.



Pa3nea 5. PaGora n MOIIHOCTD. JHEprus.

IIpy wm3ydyeHuMM JaHHOTO paszfena MPeanojaraeTcs HUCIOJIb30BaHUE IHU(PPOBOM
naboparopun «Apxumen» MynbTHAATIMK DU3MKa (perucTpaTop JaHHBIX).

Mexanundeckas padora. MOIIHOCTb.

[IpocTble MeXaHU3MBL: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBmio paBHOBecHs
pbluara. IlpumeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckass »Heprus. Kunermdeckas M noTreHuuManbHas 3Heprus. IIpespamienue
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs SHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMmepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Onpenenenne pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JBMKCHUHU Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccenenoBanue ycioBUi paBHOBECHUS pblyara.

3. N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

4. N3yuyenue 3aK0Ha COXPAHEHUS MEXaHUYECKOW SHEPI M.

8 KUIACC

Pa3neu 6. TenJioBble siBJIeHUS.

IIpy wm3yyeHuMM JaHHOTO paszjena IpeanojiaraeTcs HUCIHOJIb30BaHUE IHU(PPOBOM
naboparopun «Apxumen» MyinbTHAaTIMK PU3NKa (perucTpaTop JaHHBIX).

OCHOBHBIE MOJOXEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOPUM CTPOEHUS BEIIECTBA.
Macca u pa3meppl aTOMOB U MoJieKyl. OTbIThl, MOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mopnenu TBEpAOro, KUAKOTO U ra3000pa3HOro cocTosiHUM BellecTBa. Kpucramiueckue
u amopdubie Tena. OObsCHEHHE CBOMCTB Tra3oB, >KUAKOCTEH M TBEPABIX TEl HAa OCHOBE
MOJIO)KEHUH MOJIEKYJISIPHO--KUHETHUeCKOl Teopuu. CMaduBaHME M KallWUIIPHBIE SBJICHUS.
TemoBoe pacIlIupeHne U CKaTHE.

Temnepatypa. CBsi3b TeMIepaTrypbl €O CKOPOCTbIO TEIUJIOBOIO JBHXKEHHUS YacTHII.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpruM: Tervlonepeaaya u
coBeplieHue padboThl. Bupl Teronepenaun: TeIONpOBOAHOCT, KOHBEKIUS, U3ITyYECHHUE.

KonnyectBo TemioTsl. YjaenbHas TEMIOEMKOCTh BelIeCTBA. TeMI0O0OMEH M TEIUIOBOE
paBHOBecHE. YpaBHEHHUE TeIUloBOoro Oananca. IlnaBrneHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. lcmapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

Brnaxnocts Bo3ayXa.

OHeprus ToIMBA. Y IeJbHas TEIJI0TA CTOPAHMUS.

[Ipunuunsr pabotel TemnoBbix aurarene KIIJ TtemoBoro pasurarens. Temnosbie
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEb.

3aKOH COXpaHEHHsI U MTPEBPALCHHS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

1. Hab6nronenne 6poyHOBCKOTO JABMIKEHUS.

2. Habmonenue nudpdysun.

3. Hab6nronenue siBneHni CMauyMBaHUS U KaTUJUIAPHBIX SBJICHHM.

4. HabmrofeHue TenaoBoro pacimpeHust Teil.

5. W3MmeHeHne JnaBieHMs] Ta3a NpU HM3MEHEHMM O00bEMa M HarpeBaHUM WU

OXJTAXKIACHHUMU.



IIpaBuna n3MepeHus TeMIiepaTypsl.

Buasl Terionepenayn.

OxaxkJIeHue MpU COBEPILIEHUU PabOTHI.

HarpeBanue nipu coBepiiieHUN pabOThl BHEITHUMH CHJIAMH.

10.  CpaBHeHue TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOironenne KuneHus.

12. HabGnronenre mocTostHCTBA TEMIIEPATYPHI MPH TIJIABJICHUU.

13. Moieny TEeIOBhIX IBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITh IO OOHAPYKEHUIO IEHCTBUSA CHII MOJIEKYJISIPHOTO MIPUTSKEHUS.

2. OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbIThl IO HAOJIIOJEHHUIO TEIUIOBOIO PACHIMPEHMSI ra30B, KUAKOCTEH U TBEPIBIX
Tel.

4. Onpeznenenue AaBIeHUs BO3AyXa B OAJUIOHE MINPHILIA.

S. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD JAaBICHHUS BO3AyXa OT €ro o0béMa H
HarpeBaHus WIN OXJIAXKJICHHSL.

6. [IpoBepka TUNOTE3bl JMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HabGmronenne  u3MeHeHusT BHYTPEHHEM  dSHeprum Tejla B pe3yjbTaTe
TEeIuIonepeiauy U paboThl BHEIITHUX CHJL.

8. HccnenoBanue siBieHHUs TEII000MEHa NMPU CMEIIMBAHUHM XOJOTHOW W TOpSUEi
BOJIBI.

9. OmnpeneneHue KOJIWYECTBA TEIUIOTHI, MOJTYYEHHOI'O BOJOM HpHU TEIIOOOMEHE ¢
HarpeThbM METAJUINYECKUM LIMJIUHAPOM.

10.  Ompenenenue yaenbHON TEITIOEMKOCTH BEIIECTBA.

11.  HccnenoBanue npolriecca UCIApEeHus.

12.  OmnpeneneHne OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

13.  Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Pa3pes 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHSA.

[Ipy wu3yyeHMM JAHHOTO pas3zAena MPEANoJjiaraeTcs HCIOJIb30BaHHE LU(POBOH
nabopaTtopun «Apxumen» MyapTuAaTIUK PU3nKa (perucTpaTop JaHHbIX).

Onextpuszanus Ten. /IBa poaa aneKTpudeckux 3apsaoB. B3aumoneilcTBue 3apsyKeHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBMS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsJI0B U PacCCTOSTHUSI MEXKTy TEIaMH).

Onexrpuueckoe none. Hanpssk€HHOCTh anekTpudeckoro nois. IlpuHnun cynepnosunyuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIEMEHTapHbIN deKTpUuecKui 3apan. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEeKTpUUYECKUH TOK. YCIOBUS CYLIECTBOBAHMS DJIEKTPUYECKOro ToKa. McrouHumkm
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.

Onektprueckass nenb. Cwia Toka. OJekTpudeckoe HanpspkeHue. ConpoTHBIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJIEHHE BelecTBa. 3akoH Owma Juisl ydacTka LEMNu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

Pabota ¥ MOIIHOCTB >JEKTpUYECKOro Toka. 3akoH J[xoyns—JleHuma. Dnextpuyeckue
LeNU U MOTPeOUTENH 3NIeKTpHUecKoi s3Heprun B 6bITy. KopoTkoe 3aMbIkaHue.

IlocTosiHHBIE MarHuThl. B3auMoJeHCTBUE IMOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MarnuTtHoe moje 3eMId U ero 3Ha4eHue IS ku3HU Ha 3emute. OnbIT DpcTeaa. MarnutHoe mosie
AIIEKTPUYECKOro ToKa. [I[ppuMeHeHNe AIEKTPOMarHuToB B TeXHUKE. [leficTBe MarHUTHOTO MOJIs
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Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IIOCTOSHHOrO ToKa. lMcrnonbp3oBaHue
JNEKTPOABUTATENIEH B TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. fIBieHue 3neKTpOMarHUTHOM uHAykuuu. IlpaBuno JleHna.
Onextporeneparop. CrnocoObl MOJYyYEHMsI IEKTPUUECKOM HHEpruu. OJIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. DneKkTpu3anus Ted.

2. JIBa posa sNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

3. YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

4. DneKTpocTaTHuecKast UHIYKIIHSL.

S. 3aKOH COXpaHEHMsI SJIEKTPUUECKUX 3apPsII0B.

6. [TpoBOAHMKY U TUIIIEKTPUKH.

1. MogenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPAYECKOIO ITOJIS.

8. HIcTOYHUKY TOCTOSTHHOTO TOKA.

9. JleicTBUS 2IEKTPUUECKOT0 TOKaA.

10. DJIEKTPUUYECKUN TOK B )KUIKOCTH.

11. ["a30BbIii pa3psa.

12.  3mepeHue CUIIbI TOKa aMIEPMETPOM.

13.  H3mepeHue 3IEKTPUUECKOTO HAPSHKEHHUS BOJIETMETPOM.

14.  PeocraT u Mara3uH CONpPOTUBIICHUH.

15. BzaumopeiicTBre NOCTOSSHHBIX MAarHUTOB.

16.  MopenupoBaHrue HEBO3MOKHOCTH pa3/IeJIeHUs MOIIOCOB MarHuTa.

17. MopenupoBaHHe MarHUTHBIX TOJEH MOCTOSIHHBIX MarHUTOB.

18. OmnbIT DpcTena.

19.  MarnauTHOe moJie TOKa. DIEKTPOMArHHT.

20.  JleficTBME MarHWTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21.  DuexTponBUTATENh MOCTOSTHHOTO TOKA.

22.  HccnepoBaHue SIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

23.  OmbiTer Dapanes.

24.  3aBUCMMOCTb  HAaNpaBiCHHUS  HMHIYKIIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBCHUSI.

25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onsimol.

1. OnpiTel 1O  HAOMIOAEHWIO  AJEKTpU3AllMM Tl  UHAYKIMEeW ©  TpU
CONPUKOCHOBEHHH.

2. HccnenoBanue AeWCTBUS 3JIEKTPUUECKOTO MOJI Ha TPOBOJHUKU U TUIJIEKTPUKH.

3. CoOopka u mpoBepka padOThl ANMEKTPUIECKON IETH MOCTOSIHHOTO TOKA.

4. M3mMepeHue U peryampoBaHue CUIIbl TOKA.

S, M3mepenue u peryImpoBaHue HAMIPSKEHUS.

6. HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, HIYLIETO 4YEPE3 PE3UCTOp, OT
COIPOTUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh 3JEKTPUYECKOrO CONPOTUBIICHHUS
MPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIAIU MONEPEYHOr0 CEYSHHs U MaTepHarna.

8. [TpoBepka mpaBuiIa CIOXKESHHs HANIPSHKEHUH NP MOCIEA0BATEIHHOM COSAMHEHUN
JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MapaJlJIeIbHOM COSAMHEHUN PE3UCTOPOB.

10.  OmpeneneHne pabOTHI AMEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOP.

11.  OnpeneneHue MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIJIENAEMON Ha PE3UCTOpE.

12.  HccnemoBaHWe 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 JIaMIIOUYKy, OT

HAIIpsPKCHUA Ha HEH.



13.  Onpenenenune KI1J] HarpeBarens.

14.  HccnenmoBaHue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

15.  H3yuyeHwe MarHMTHOTO TOJS IMOCTOSHHBIX MarHUTOB HpU UX OOBEIUHEHUU H
pas3JesieHuu.

16.  HccnenoBanue AEHUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTb CHJIBI B3aHMMOJCHCTBUS KaTyIIKU C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJIEHUS TOKA B KaTYIIKE.

18.  M3yueHue neHCTBUS MAarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.

19.  KoncrpyupoBaHue 1 u3y4eHue paboThl JIEKTPOIBUTATEIS.

20. N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.

21.  OnbITBl 1O  HCCICNOBAHMUIO  SIBICHHUS  DJICKTPOMArHUTHON  WMHAYKIUH:

MCCJICJOBAHNE N3MECHEHNI 3HAYCHUS U HAIIPaBJICHUSI HHAYKIIHOHHOTO TOKa.
9 KJIACC

Pa3zngen 8. Mexannueckue siBJICHHUS.

[Ipy wm3ydeHHMM JAHHOTO pas3fena MpeanojiaraeTcs HUCIOJIb30BaHUE IH(PPOBOI
naboparopuu «Apxumen» MyiabTHAATIYHK DU3UKa (PErHCTPaTOp AAHHBIX).

Mexanuueckoe amxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMOoiMHENHHOe ABMkeHue. HepaBHoMmepHoe
npsSiMOJIMHEHOE JBH>KeHHe. CpelHsii W MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHOyckopeHHOE mpsMonuHeiHoe aBmxeHue. (CBoOoaHOE TajJcHUE.
Onbitel ["anuies.

PaBHOMEpHOE JBMKEHUE IO OKpYKHOCTH. [lepuon u gactota oOpameHus. JIunelinas u
YIJI0Basi CKOPOCTH. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IIepBbit 3axkoH HerotoHa. Bropoii 3akoH Herorona. Tperunit 3akon Herorona. IIpuHimn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHS: CWiia TPEHUS CKOJBXKEHUS, CHJIa TPEHUS
MOKOS1, APYTHE BUbI TPEHUSI.

Cuna TsKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOJHOTO MaJeHUs.
JBwxenune mnnaHer Bokpyr Connua. IlepBas kocmmueckass ckopocTb. HeBecomocTs u
IIepPErpy3KH.

PaBHOBecue marepuanbHON TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpaleHusl. MoOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc tena. U3meHnenue umnynbca. MMiynbc cuiibl. 3aKOH COXpPaHEHHS] MMITYJIbCa.
PeaktuBHOE NBHXKEHUE.

Mexanuueckasi pabota ¥ MOIIHOCTh. PaGota cui TspkecTd, ynpyroct, TpeHus. CBs3b
sHepruu u pabotsl. [loTeHuuanpHas SHEprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTenumanbHas 3Heprus cxkaroil npyxxunbl. Kunertnueckas sueprusi. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Jemoncmpayuu.

1. Halnronenne MeXaHMYeCKOrOo JBIDKEHUSI Tejda OTHOCHTEIBHO Pa3HBIX Tel
oTcuéra.

2. CpaBHeHME IIyT€ll W TPAEKTOPUM JBWXKEHHMS OJHOTO M TOTO JK€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCYETA.

3. N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUS.

4, HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO IBUKEHUS.

5. HaGnronenne aBMKEHUs Tena Mo OKPY>KHOCTH.



6. HabmioneHnne MexaHWYeCKMX SBICHHMH, IMPOUCXOMALIMX B CHCTEME OTCYETa
«Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUH OTHOCUTEIBHO KaOMHETa (PU3HKH.

1. 3aBUCHMOCTb YCKOPEHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

8. HaOnronenue paBeHcTBa CUJI IPU B3aUMOAECHCTBUM TEIL.

9. M3meHeHune Beca Teja Npu yCKOPEHHOM JBUKEHUU.

10.  Ilepemaya umnysbca IpU B3aUMOJICHCTBUHU Tell.

11.  IlpeoOpa3oBaHus SHEPTUU IIPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue uMIysbca IpyU HEYIPYrOM B3aUMOEHCTBHH.

13.  Coxpanenue uMmysbca Ipu abCOIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. Habnronenne peakTHBHOTO JIBUYKEHUS.

15.  CoxpaHeHue MEXaHUUYECKOM 3HEPIruu Ipy CBOOOAHOM Ia/IEHUH.

16.  CoxpaHeHue MEXaHHMYECKOH SHEpruM NpHU ABWKEHMM Teja MOJA JeHCTBUEM
HPY>KUHBIL.

Jlabopamopnusie pabomot u onvimel.

1. KoHcTpynpoBanue Tpakra /i pa3roHa U JajJlbHEHIIEr0 paBHOMEPHOT'O ABH)KEHHUS
IHIapHKa UM TEJIEKKH.

2. Omnpenenenue cpeHE CKOPOCTH CKOJIbKEHHS OpycKa WM JBHXKEHUS LIapuKa 110
HaKJIOHHOH IJIOCKOCTH.

3. Omnpenenenne yCKOpeHHs Teja Py paBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIIOHHOU
IUIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBH)KEHUU
0e3 Ha4aJIbHON CKOPOCTH.

S. [TpoBepka rumoTe3bl: €cid IPU PAaBHOYCKOPEHHOM JIBM)KEHUU O€3 HaudaabHOU

CKOPOCTH IIYTU OTHOCATCA KaK PIJg HEUETHBIX quceili, TO COOTBETCTBYHOIIUC IPOMCIKYTKU
BPEMCHH OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIJIBI HOPMAJIBHOTO
JTABIICHUSL.

7. Omnpenenenne kodhHULIMEHTa TPEHUS CKOJIBKCHHSL.

8. Omnpenenenne XECTKOCTU TPYKUHBI.

9. Omnpenenenue pabOThl CUJIBI TPEHHUS MpPU PABHOMEPHOM [IBIXKEHUHM Tela IO
TOPH30HTAIEHONW MTOBEPXHOCTH.

10.  Ompenenenue pabOTHl CUIIBI YIIPYTOCTH MPHU MOABEME Tpy3a C HCIOIH30BAHUEM
HETIOABIKHOTO U TIOABHYKHOTO OJIOKOB.

11.  H3yueHue 3aKkOHA COXPAaHEHUS SHEPIHH.

Paznen 9. Mexanuueckue KoJ1e0aHNA W BOJHBI.

[Ipy w3yuyeHMH HMAaHHOTO pa3jelia MPEANoJIaraeTcs HCMOIb30BaHUE IU(POBOI
naboparopun «Apxumen» MyIbTHAATIHK DU3UKa (perucTpaTop JaHHBIX).

Koneb6arenbHoe nBmxenne. OCHOBHBIC XapaKTEPUCTHUKU KOJIEOAHWMN: MEPUOJ, YacToTa,
aMmIuTyna. MarematMdyecKuil W NpPYKUHHBIM MasTHUKHU. lIpeBpaiieHue sHeprum mnpu
K01€0aTeIbHOM ABUKEHUH.

3aryxaromue Kosnebanus. BeinyxxaeHnsie konebanus. Pesonanc. MexaHnyeckue BOJTHBI.
CpolicTBa MexaHn4yecKkux BOJIH. [IpoosibHBIE U TTONIEpEeYHbIE BOJIHBI. J[IMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHrnuecKue BOJIHbI B TBEPAOM TeJ€, CEICMUYECKHE BOTHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKka. IHQpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. Hab6nronenue konebanuii Te1 o IeHCTBUEM CHIIBI TSDKECTH M CHIIBI YITPYTOCTH.
2 Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. HabGnronenue BeIHYKIEHHBIX KOJIe0aHU U Pe30HAHCA.

4 Pacnipoctpanenue npooabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).
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o. HabmioneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHUH Pe30HAHC.

Jlabopamopmuvie pabomul u onvimol.

1. OnpezeneHre 4acTOThI U MEPHOa KOJIeOaHUH MaTeMaTHYECKOTO MasiTHHKA.

2. Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH IPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIEpHOJIa KOJIICOAHUH TMOJBEIICHHOTO K HUTH Tpy3a
OT JJIUHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TiepuoJia KoJeOaHW TPY)KUHHOTO MasTHUKA OT
Macchl rpysa.

5. [TpoBepka HE3aBUCUMOCTH TIEpUOJIa KOJIeOaHUH Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITH, JAEMOHCTPHPYIONIUE 3aBUCHMOCTH IEpPHOAA KOJEOAHHWH INPYKHHHOTO
MasiTHUKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. H3mepenue yckopeHust CBOOOIHOTO MaICHUSI.

Pa3nesa 10. J1eKTpOMarHuTHOE M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
[Ipy wu3yyeHUW MJAHHOTO pa3leNa NPEANojiaraeTcs HUCIOJIb30BaHUE LU(POBOIA
naboparopun «Apxumen» MyinbTHAaTIMK DU3UKa (perucTpaTop JaHHBIX).
DNEeKTPOMarHUuTHOE ToJe. DNEeKTPOMAarHuTHbIe BOJHBL. CBOWCTBA 3JIEKTPOMATHUTHBIX
BouH. [lIkaa 31eKTpoMarHuTHbIX BOJH. Vcrionb30BaHUEe 3J€KTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. W3ydeHue CBOMCTB J1€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbBIe sIBJICHHUS.
[Ipy wu3yyeHUH MJAHHOTO pa3Aena MPEANoNiaraeTcs HCIMOJb30BaHUE UU(POBOU
naboparopun «Apxumen» MyinbTHAATIMK DU3MKa (perucTpaTop JaHHBIX).
JIyueBas Monens cBera. Mcrounuku ceera. IlpsimonuHeiiHOE pacnpocTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHUs CBETA.
IIpenomiienne cBera. 3akoH IpesloMileHus cBeTa. [1oHOe BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHnE OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
JIunza. Xon nyuedl B smH3e. Onrtuyeckas cuctema ¢oToarnmnapara, MHKPOCKONA M
Teneckomna. ['ma3 kak onTudeckas cucrteMa. bim3opykocTs U 1abHO30PKOCTb.
Paznoxenue Oenoro cera B crekTp. OnbiTel HbroToHa. CrokeHHe CHEKTpalbHBIX
uBeToB. Jlucnepcus cBera.
Jemoncmpayuu.
[IpssMonMHENHOE pacCIIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300paxeHNi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
ITpenomiieHue cBeTa.
ONOTHYECKUN CBETOBOJI.
Xon yuelt B coOuparomiei Junse.
XoJ Tydeil B pacCEenBalOIIEH JIMH3E.
[Tony4yenue n300paxeHnit C MOMOIIBIO JIMH3.
[Tpunuumn neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.
0.  Mopuens rnasa.
1.  Pasznoxxenue Genoro cBeTa B CHEKTP.
12.  TlomydeHue Oenoro cBera Mpu CIOKEHUM CBETA Pa3HBIX [[BETOB.

RBOoo~NOwNE
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Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPa)KEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.

2. W3ydeHne XxapakTepuCcTHK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCHMOCTH yIila MPEJIOMIICHHST CBETOBOIO Jiyda OT yrja
NaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIIO.

4, [Tomy4yeHnue n300pa>keHUIA ¢ TTIOMOIIBIO COOUpAIOIIEH JTUH3HI.

o. Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JINH3HI.

6. OnBITHI IO PA3IIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. OMNBITHI 110 BOCIPHSATHIO [BETA MPEAMETOB IIPH WX HAOIIOJICHUHU Yepe3 IBETOBBIC
(UITBTPHI.

[Ipn m3yueHuW AAHHOTO pa3jelia MOXKET OBITh HCIIOJIb30BaHA HHU(poBas abopaTopus
«Apxumen» MyabTHAATIHK PuU3uKa (perucTpaTop JAaHHBIX).

Pa3nen 12. KBanToBbIe IBJICHHUS.

[Ipy w3yyeHMH JAHHOTO pas3fena MPeanojaracTcs HCIOJIb30BaHUE IHU(PPOBOH
nabopaTtopuu «Apxumen» MyapTuaaTIUK PU3nKa (perucTpaTop JaHHbIX).

OmnsiTel Pezepdopna u mutanerapHast mogens aroma. Monens aroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oera- m ramma-usznydeHus. CTpOCHHE aTOMHOTO spa.
Hyxnonnas wmopgens atoMmHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
[0JIypacnaia aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCEI. DHEPrUsl CBA3U
aToMHbIX saep. CBs3p macchl U dHepruu. Peakiuum cuHTe3a u JeneHus saep. Vcrounuku
sHepruu CosHLa U 3BE3 1.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrieKTpbl U3JIy4€HUs U TOTJIOIICHHUS.

2. CriekTpbl pa3IuyHbIX Ia30B.

3. CrnexTp BoaOpo/Ia.

4. HaGnronenue TpekoB B kamepe BuibcoHa.

S, Pabora cuéTunka MOHM3UPYIOMIMX U3TYyUCHU.

6. Perucrparus uzinyuyeHus IpupoIHBIX MUHEPAJIOB U MTPOAYKTOB.

Jlabopamopuvie pabomol u onsimol.

1. HaOnroneHue CrijIonIHbIX M IMHEWYaThIX CIIEKTPOB U3ITyUYECHHUS.

2. HccnenoBanre TPeKOB: M3MEPEHHUE SHEPTHH YACTUIBI 0 TOPMO3ZHOMY MYTH (T10
dororpadusim).

3. W3mepenne paaoakTUBHOTO (oHA.

IToBTOpPHTE/IBLHO-000011IA0 LN MOLYIb.

[ToBTOpUTENBEHO--0000IMAIOIMI  MOIYJb TpPEIHAa3HAYeH I CHCTEMAaTH3aluu U
0000111eHUs TPEMETHOTO COJIEPKAHMS U OTbITA JIESTEbHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCETO Kypca (PM3MKH, a TaKKe JJIs TIOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHY T10
du3uke 17151 00yJaroUIMXCsl, BRHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[lpy wW3y4eHWW JAHHOTO MOIYJS pPEaTu3ylTCd W  CHCTEeMAaTHU3UPYIOTCS  BUIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHXKEHHE MpPEIMETHBIX H
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yIbTaToOB O0OydeHUs, (hOPMHUpPYETCS €CTECTBEHHOHAyYHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SBICHUNA MNPUPOIBI M TEXHUKH,
OBIIQJICHUE YMEHHSIMHU OOBSICHATh (HU3UYECKUE SIBICHUS, MPHUMEHSS TIOJyYCeHHBIC 3HAHHSA,
pelath 3aJa4u, B TOM YHCJIe KaueCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIUATBHO JEATETBHOCTHBIM XapaKTep JaHHOTO pas3jerna peaiu3yeTcs 3a CUér
TOT0, 4TO 0OYUaIOIIUECs BBITOIHSIOT 3a/1aHUs, B KOTOPBIX UM IpeJIaraeTcs:
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Ha OCHOBE IIOJIyYCHHBIX 3HAHMWA pAacHoO3HAaBaTh W HAYYHO OOBICHATH (PU3UUECKUE
SIBJICHUS B OKPY’KAIOLIEH MPUPOJIE U TOBCETHEBHOM KU3HU;

HCIIOJIb30BATh HAYYHBIC MCTOAbI MUCCICIOBAHUS (1)I/ISI/I‘I€CKI/IX HBHGHHﬁ, B TOM YHCJIC OJIs
MPOBEPKHU THIIOTE3 U MOIYYCHHS] TEOPETUUECKUX BBHIBOJIOB;

OGT:SICHSITL HAay4HBIC OCHOBBI HaI/I6OJIee BaXHbIX IIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TEXHOJIOTH, HapuUMep, MPAKTUYECKOTO HCIOIb30BAHUS PA3IUUYHBIX MCTOYHUKOB DHEPrHH Ha
OCHOBC 3aKOHA NPCBpaAlICHUA U COXPAHCHUA BCCX U3BCCTHBIX BUIO0OB SHCPIUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTrO 00Imiero oOpa3oBaHHs HaIlpaBI€HO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbrare usydenuss (U3MKM HAa YpPOBHE OCHOBHOTO oOOHIEro oOpa3oBaHHs Y
oOyuarorierocst Oynyt c(hOpMUpPOBaHBI CIEYIOIINE JTNYHOCTHBIE PE3YJIbTAThl B YaCTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

MPOSIBJIICHNE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON (hHU3NIECKOI
HayKU;

[IEHHOCTHOE OTHOIICHHUE K TOCTH)KEHUSIM POCCUUCKUX yUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYX/IE€HUH OOIIECTBEHHO 3HAYUMBIX M THYECKUX
npo0JieM, CBSA3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B AESATEIbHOCTH YUEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

BOCIPUATHE ICTETUYECKUX KAaueCTB (PU3MUECKON HAyKH: €€ rapMOHUYHOI'O IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

OCO3HaHUE IIEHHOCTH (PM3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HaHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILEH COCTABIISAIONIEH KYIbTYpPHI;

pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, MHTEPEca K UCCIIE0BATENILCKOM NesTEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

OCO3HaHME IIEHHOCTH O€30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXXHOCTHU IIPAaBUJI OE30M1aCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA I0POrax, C AJIEKTPUUECKUM
U TEIUIOBBIM 000pPYIOBAHNEM B IOMAIIHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBBIKA pedIeKCUM, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4eji0BeKa;

6) TpyaoBOro BocnuTaHus:

aKTHUBHOE y4acTHe B PELICHUU NMPaKTHUUYECKHUX 3a/ad (B paMKax CeMbU, 00pa30BaTEIbHOM
OpraHM3aly, ropojia, Kpas) TEXHOJIOIMUECKON U COLMATIbHOM HaIlpaBI€HHOCTH, TPEOYIOIIUX B
TOM 4Hcie U GU3NIECKUX 3HAHUMH;

MHTEpPEC K MPaKTUYECKOMY U3YUEHHIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

OpUEHTAllMsl Ha TNpUMEHEHHe (QU3NYECKUX 3HAHWM [Js peleHus 3afad B 00JacTu
OKpYXKarolleld Cpelipl, IUIAHUPOBAHUS MOCTYIKOB M OLEHKH UX BO3MOXHBIX IOCIEICTBUHI IS
OKpYKarolleu cpeibl;

OCO3HaHME TII00AILHOTO XapaKTepa SKOJIOTHYECKHX MPoOJIeM U MyTeil UX pelIeHus;

8) ajanTannu K N3MEHAIOIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

NOoTpeOHOCTh BO B3aMMOJEHCTBUM TIPH BBITIOJHEHUH HCCIEOBAHUNH U TPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NEATEIBHOCTD;
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noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHH, B TOM 4YHcie (HOPMYyIHpPOBATh HJIEH,
HOHATHS, TUIIOTE3B! O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

0Co3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

IUTAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;

CTpEMJICHHE AaHaJIM3UpPOBATh M BBIABIATH B3aUMOCBSA3M TIPUPOABI, OOIIECTBA H
9KOHOMHKH, B TOM YHCJIE C UCII0JIb30BaHUEM (DU3NYECKUX 3HAHUM;

OLICHKAa CBOMX JEHCTBUM C y4E€TOM BIHUSHUA Ha OKPYKAIOIIYIO CpeAy, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METAIIPEIJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mnporpammbl Mo (U3MKE HA YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEpCajbHble Yy4eOHbIe JEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaJIbHbIE YUeOHbIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUA.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

ba3oBble Jornyeckne aeHCTBUSA:

- BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbIC IPU3HAKN O0BEKTOB (SIBICHHN);

- yCTaHABJIMBAaTh CYLIECTBEHHBIH MpPU3HAK KIaCCH(DUKAMKM, OCHOBAaHHSA IS
00001IeHNSs 1 CPABHEHUS;

- BBISBJIATh 3aKOHOMEPHOCTM W NPOTUBOPEYHsSI B paccMaTpuBaeMbIX (akrax,
JTAHHBIX U HAOJOICHHSIX, OTHOCSIINXCS K (PU3NIECKUM SBIICHUSM;

- BBISIBIISITH TIPUYMHHO--CIICICTBEHHBIE CBSA3H MPH U3Y4YEHHH (DU3MUYECKHX SIBICHUIN
U TPOLECCOB, [IeNlaTh BBIBOJBI C HCIOJIb30BAaHMEM JIEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOYEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIIUYMH;

- CaMOCTOSITENIbHO BBIOMpATh croco0 pemeHus y4yeOHOM (u3nueckoll 3ajauu
(cpaBHEHHE HECKOJNBKHX BapHaHTOB pEIICHHUS, BHIOOp HamOosee IMOAXOMAIIET0 C YUETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibCcKkue AeiCTBUA:

- MCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

- MPOBOJIUTh IO CAaMOCTOATEIbHO COCTABICHHOMY IUIAHY ONBIT, HECIOKHbBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIETOBAHUE (PUZUYECKOTO SIBIICHUS;

— OIICHWBATh Ha MPUMEHUMOCTh W JIOCTOBEPHOCTHh MH(POPMAIIMIO, TOJYICHHYIO B
X0J1€ UCCIEAOBaHUS UM SKCIIEPUMEHTA;

- CaMOCTOSITENIbHO (OpMyJIMpOBaTh OOOOIIEHHUsT W BBIBOJALI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOICHUSI, OTIBITA, UCCIIEAOBAHUS;

- MPOTHO3MPOBATh BO3MOXKHOE JAalibHElIIee pa3BUTHE (PU3MYECKHX IMPOLIECCOB, a
TaK)Ke BBIIBUTATh MPEATOI0KEHHUS 00 MX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

— MPUMEHSTh Pa3IMYHbIe METOJbI, MHCTPYMEHTHI U 3alPOCHI MPHU MOUCKE B 0TOOpE
uH(pOpPMAIIMK WIH JAaHHBIX ¢ YU4ETOM MPeII0KeHHOW yueOHoM (hru3ruecKoi 3a1auu;

— aHaJM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH  MHOOPMAIHIO
Pa3IUYHBIX BUJIOB U (hOPM MPECTABICHUS;

— CaMOCTOSITENILHO BBIOUPATh ONTHUMAIEHYIO POpMY TMIpeicTaBIeHIS HHPOPMAITIH 1
WLTIOCTPUPOBATH peliaeMble 3a7aui HECIOKHBIMU CXeMaMH, ArarpaMMaMu, WHOU rpadukoi u
X KOMOMHAITASIMHU.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:
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- B X0JIe 00CY)XJeHHUs y4eOHOro Marepuaia, pe3yabTaToB JIAOOPATOPHBIX paboT U
MIPOCKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXJZaeMOM TEMbl W BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep>KaHue OJIar0kKeJIaTeIbHOCTH OOIICHHUS,

- COTIOCTABJIATh CBOM CYXKJCHHUS C CYXICHUSIMH JPYTHX YYaCTHUKOB JHAJIOTA,
0OHapY)XMBATh PA3IUYKE U CXOACTBO IMO3HIIH;

- BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMMCHMEHHBIX TEKCTaX;

- nyOMMYHO TPEACTABIATh PE3yJAbTaThl BBIMOJHEHHOTO (DM3MYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

- MOHUMAaTh M WCIOJB30BaTh NPEHMYIECTBA KOMAHIHOW W WHIUBUIYaJTbHOU
pabOTHI IPH pEIICHUU KOHKPETHOH (hHU3HIECKOM MPOOIEMBI;

— IPUHUMATh LIEJIM COBMECTHOW NESATENBHOCTH, OPraHU30BbIBATh JEHUCTBUS IO €€
JOCTHIKEHUIO: PaCIpelIeNsiTh PO, 00CYKIaTh MPOLECCHI U PE3YJIbTaThl COBMECTHON pabOTHI,
0000111aTh MHEHUS HECKOJIILKHUX JIONEH;

- BBITIOJTHATH CBOIO YacTh pa0OThI, TOCTUTAsi KAYECTBEHHOTO PE3yibTaTa 10 CBOEMY
HAIPABIECHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI,

- OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIMUNA TPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeI‘yJIﬂTI/IBHbIe YHHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCcTBUA

Camoopranu3anmusi:

- BBISIBIISATH TPOOJIEMBbI B JKU3HCHHBIX W YYCOHBIX CHUTYyalUsX, TPEOYIOIIMUX JUIsI
penieHus GU3MYECKUX 3HAHUM;

- OpPUCHTHUPOBATLCA B Pa3IINIHBIX nmoaxoagax IIPUHATHUA pCI_HeHI/Iﬁ
(MHIMBUYaIbHOE, IPUHATHE PELIEHUS B IPYIIE, IPUHATUE PELIEHUN IPYNIIOoN );

- CaMOCTOSITEIILHO COCTABJIATH aJITOPUTM pElIeHHs GU3NUECKOM 3aaui WK TUIaHa
UCCIICIOBAaHUS C  Y46TOM  HMMEIOLIMXCS PECYypCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh MpPEIJIara€Mble BApUAHThI PEIICHU;

— JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELIEKT:

- AaBaThb aICKBATHYIO OLCHKY CUTyalluu W NIpCJiarath jiaH eé U3MCHCHUS,

— OOBSACHATh MPUYHHBI JOCTHKEHUS (HEIOCTHKEHUS) PE3yNbTaTOB JESATEIBHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

- BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTDH (B TOM 4YHCJIEC B XOJ BBIIIOJIHCHUA
(U3HYECKOTO HMCCIICOBAaHUS WIH MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIHCTB, M3MCHHUBIIUXCS
CUTYyaIlui, YCTAHOBIIEHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;

- OIICHUBATH COOTBETCTBUE PE3yiIbTaTa IEH U YCIOBUSIM;

- CTaBUTh ce0si Ha MECTO IPYroro 4YejJoBeKa B XOJI€ CIopa WM IUCKYCCHH Ha
HAay4YHYIO TCMY, IOHUMATb MOTHUBbBI, HAMCPCHHA U JIOTUKY APYIroro,

— MpHU3HaBaTh CBOE MPABO Ha OMIMOKY NpPHU PEIIeHUU (PUINYECKUX 3a]ady WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI H TaKOE K€ MPaBoO JPYTOTo.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOydeHus B 7 KJjacce mpeAMETHBIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

- UCIIONIb30BATh TMOHATHS: (PU3MYECKHE W XUMHUYECKHE SIBICHHS, HaAOIIOJCHHE,
DKCIIEPUMEHT, MOJIeTIb, TUIIOTE3a, €AUHUIBI (PUBNIECKUX BEIIMYMH, aTOM, MOJIEKYIIa, arperaTHbie
COCTOSIHMSI  BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBUIKEHUE
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(paBHOMEpPHOE, HEPABHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOPHS, PAaBHOACHCTBYIOLIAas CHIIA,
nedopmarus (yrnpyras, IiIacTHYecKas ), HEBECOMOCTh, COOOIIAIOIITUECS COCY/IBI,

— pasnuyath aBiIeHUS (OUQQy3us, TEmIoBOE MABIKEHHE YaCTHUIl BEUIECTBa,
pPaBHOMEpPHOE [BIKCHHE, HEPaBHOMEPHOE [BIKCHUE, WHEPLUsS, B3aUMOJCHUCTBUE TEll,
paBHOBeCHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpAILCHMs, Iepefada JaBlIeHUs TBEPABIMU
TeJIaMH, JKUIKOCTAMH M Tra3aMM, aTMoc(epHOe [aBleHHE, IUIaBaHUE TeJl, IPEeBpALCHUS
MEXAHUYECKON 3HEpPruM) IO OINHCAHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

— pacrio3HaBaTh IMPOSBICHUE H3YYCHHBIX (DU3WYECKHX SBICHUH B OKPYXKarolleM
MHUpEe, B TOM 4YHcle (pU3MUECKUe SBICHHS B MPUPOE: MPHUMEPHI JIBHKECHUS C Pa3IHYHBIMU
CKOPOCTSIMU B JKMBOW M HEKHUBOW IIPUPOAE, NEUCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHHKE,
BIMSIHAE aTMOC(EPHOTO [aBJICHUS HA J>KMBOM OpraHu3M, IUIaBaHUE pbIO, phlYaru B Tele
YeJI0BEeKa, IIPU ATOM MEPEBOAUTh MPAKTUYECKYIO 337a4yy B y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE
CBO¥CTBA (IPU3HAKK) GU3UUECKUX SBICHUN;

- ONKCBHIBATh M3YYEHHBIE CBOICTBA Tel W (PU3MUECKUE SBICHUSA, MHCIOJb3Ys
¢du3nyeckue BeIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSXKECTH, BEC Tela, CUJla TPEHHUs, JaBieHue (TBEPAOro Tena,
KHUJIKOCTH, Ta3a), BBITAJKUBAIOIIAs CHJIA, MEXaHHWYecKas paboTa, MOILIHOCTh, IUIEYO CHJIBI,
MOMEHT CHJIbI, KOI((QUIMEHT TMOJIE3HOTO JCHCTBHS MEXaHH3MOB, KHHETHYECKas W
NOTEHIMAJbHAs HHEpPrus), IpH ONHUCAHUM IPABUIBHO TPAKTOBATH (PU3UYECKUH CMBICIT
UCTIONIB3YEMBIX BEJMYMH, WX O0003HAUEHUS M EAWHUIBI (U3NYECKUX BEIMYUH, HAXOAUTh
(GopMyIbl, CBA3BIBAIOLINE JaHHYI (U3NYECKYI0 BEIWYMHY C JIPYTMMHU BEIMYMHAMM, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

- XapakTepu3oBaTh CBOICTBA Tell, (U3NYECKHUE SBICHUS U MPOLECCHI, MCIIOJb3Ys
IpaBUiIa CIOXKEHMs U (BIOJIb OHOM mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBECHs pblyara (0J0Ka), «30JI0TOE MPABHIIO» MEXAHHMKH, 3aKOH COXpaHEHUSs
MEXaHUYECKOM SHEpruH, IpU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMChIBATH €r0
MaTeMaTUYeCKOE BbIPAKEHUE;

- OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOICTBA Tell, B TOM YMCIE U B
KOHTEKCTE CHUTyallUi IPaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BbIABIATH ITPUYHUHHO-
-CJICICTBEHHBIE CBSI3M, CTPOUTHh OOBSACHEHHWE W3 1—2 JIOTMYEeCKHX MIaroB ¢ Omopoit Ha 1-2
U3yYEHHBIX CBOMCTBA PU3NUECKUX ABICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

- pemath pacuéTHble 3afaud B 1-2 NEHCTBUS, MCIONB3Ys 3aKOHBI M (POPMYJIBL,
CBsA3bIBAIOIIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/layd 3alHChIBaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYNBI U MPOBOJUTH PACUETHI,
HaXOJUTh CIIPaBOYHBIE JaHHbIEC, HEOOXOAUMBIE JJIsl PELLIEHUS 3a/]a4, OLIEHUBATh PEAIMCTUYHOCTh
HOJYYeHHOM (hr3nUYecKOi BETMUHHBI,

- pacno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (HU3HUECKUX
METOJIOB, B OINMCAaHWU HCCIEAOBAHUS BBIIEIATH IMPOBEPSIEMOE MPEANONIOKEHHE (TUIIOTE3Y),
pasnnyaTth MU MHTEPIPETUPOBATh MOJYYECHHBIH pe3yNbTaT, HaXOJUTh OMIMOKM B XOJ€ OINbITA,
JIeNIaTh BBIBOJIBI 110 €T0 pe3yibTaTaM;

- IPOBOJIUTH OMBITH 0 HAOIIOACHUIO (U3MUECKUX SBICHUN WM (U3NUYECKUX
CBOMCTB Tel: (OPMYIUPOBATh MPOBEPSIEMBbIE MPEANOJIOKECHUS, COOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBI;

- BBIMOJIHATh MpPSIMblEe M3MEPEHMs PACCTOSHHS, BPEMEHM, MacChl Tena, 00bEMa,
CWJIBI U TEMIIepaTypbl C HCIOJIb30BAaHHUEM aHAJIOIOBBIX M LU(POBBIX NPUOOPOB, 3aMUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPELTHOCTH U3MEPEHUH;

- IIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUYECKOM BETUUYHMHBI OT APYToi
C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBUKYIIETOCS TeNa OT
BPEMEHHU JIBUKCHUSI Teja, CHJIbI TPEHHUS CKOJBKEHHUS OT Beca Tejla, KayecTBa 0OpaboOTKU
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MOBEPXHOCTEN TE€J1 M HE3aBHUCHUMOCTH CHJIBI TPEHHS OT ILJIOLIAAM CONPUKOCHOBEHMS TEJl, CHUJIbI
VIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTu
T€la U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT IJIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUN IUIaBaHUS TeJ, YCIOBUI paBHOBECHUS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM Y4eOHOTO HCCIEAOBAaHUS, COOMpPATh YCTaHOBKY M BBINOJHATH
U3MEpEHMs, CleAys MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATh PE3yJNbTaThl IMOJTYYEHHON
3aBHCUMOCTH (U3UYECKUX BEIUYMH B BUAE MPEUIOKEHHBIX TaOMUI W TrpaduKoB, JenaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHUS;

— NPOBOJUTH KOCBEHHbIE M3MEpEHUs (PU3MUYECKHX BETHYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPJOrO TeEa, CUJa TPEHUS CKOJIbXEHUS, JaBICHUE BO3/yXd, BBITAJIKUBAOLIAS
cHuIa, NIEHCTBYIOIIAs Ha MOTPYXEHHOE B KHUIKOCTH Tesl0, KO3(PPUIMEHT MOJIE3HOr0 ACUCTBUS
MPOCTBIX MEXaHW3MOB), CJeays MPEAJOKEHHOW HHCTPYKIMH: MPU BBIIOJIHEHUU H3MEpPEHUM
coOuparh 3KCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIUNCIISATH 3HAUEHNUE NCKOMOM BEIMUYUHBI,

- coOnrofaTh MpaBWiia TEXHUKM Oe30macHOCTH Npu paboTe ¢ J1abopaTOPHBIM
00opyI0BaHNEM;

- YKa3bIBaTh NPHUHLMUIBI JEUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, IUHAMOMETP, COOOIIAIOMIMECS COCYIbl, OapoMeTp, pbluar, MOJIBHKHBIA H
HEMOJIBUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

- XapaKkTepru30BaTh NMPHHLIUIBI JEHCTBUS W3YYEHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOW HA MX OMUCAHUA (B TOM YMCIE: MOAMIMITHUKHA, YCTPOHCTBO BOJOMPOBO/A,
TUIPABIMYECKHU TIPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), UCHOIb3Ys
3HaHUS O CBOWCTBaxXx (U3MYECKUX SBICHUH U HEOOXOAWMBIE (U3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

— NPUBOANUTH TPUMEPHl (HAXOIUTh HMHGOPMAIMIO O NPUMEPax) MPAKTUIECKOTO
UCTIOIB30BaHUsl (PM3NYECKUX 3HAHWN B TIOBCEJIHEBHOW JKU3HM /IS oOecriedeHns 0€301macHOCTH
npu oOpaiieHud ¢ OpuOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAaHEHUS 3/I0POBbSI U
COOIIOICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY>KaIOILEH Cpele;

- OCYILECTBIIATH OTOOP MCTOYHUKOB MH(popMaiu B VIHTepHETE B COOTBETCTBUU C
3alaHHbIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIUXCA 3HAaHWMM M IYTEM CpaBHEHUS
Pa3IUYHBIX HCTOYHHUKOB BBIACIATH HH(POPMAIUIO, KOTOpas SBJISETCS MPOTUBOPEYUBON WM
MOYET OBITh HEJOCTOBEPHOM;

- UCIIOJIb30BAaTh MPHU BBINOJIHEHWH YUYEOHBIX 3aJaHUM HAay4YHO--TIONYJSPHYIO
JIUTEpaTypy (PU3NYECKOrO COJEp’KaHUs, CIPAaBOYHBIE MaTepuaibl, pecypchl cetu WHTepHer,
BIAJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3 OJHOMH
3HAKOBOM CHUCTEMBI B JIPYTYIO;

- CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE U YCTHBIC COOOIIEHUS Ha OCHOBE
2—3 WCTOYHHMKOB WH(pOpMaANMK (PU3HUECKOTO COAEP)KAHHs, B TOM YHCIE ITyOJHMYHO JeNaTh
KpaTKHe COOOLICHMs O pe3ybTaTax MPOEKTOB WM YUeOHBIX UCCIIEOBAaHU, IPU ITOM IT'PaMOTHO
MCIIOJIb30BaTh M3YUYCHHBIN MOHATUIHBIN ammapar Kypca (U3MKH, CONPOBOXKAATh BHICTYIJIEHUE
MIpE3EHTALUEN;

- IpU  BBINOJIHEHWHM YYE€OHBIX TMPOEKTOB M  MCCIEAOBAHUN  paclpenensiTh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABIEHHBIMHU 33/1a4aMH, CIIEIUTh 32 BBIITOJIHEHUEM
IUlaHa JIeHCTBUH, aJileKBaTHO OIEHMBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTh T'PYIIIHI,
BbICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xoHiy oOyueHus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

- MCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE ABM)KEHHUE aTOMOB
U MOJIEKYN, arperaTHble COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKHME W aMopQHbIe Tena,
HACBILICHHBI M HEHACHIIIEHHBIN Map, BIaXKHOCTh BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPTUS,
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TEIJIOBOM JBUraTelb, 3JIEMEHTAPHBIN JJIEKTPUYECKUH 3apsill, JIEKTPUUECKOE 110JIe, IIPOBOJIHUKHU
Y IUDJICKTPHUKH, TIOCTOSHHBIA JJIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

— pa3iauyaTh ABJICHUS (TEIUIOBOE PACUIMPEHUE U CKATHE, TEIJIONEpeaaya, TEMIOBOE
paBHOBECHE, CMayMBaHUE, KalWUIAPHBIC SBJICHUS, WCIApPEHUE, KOHICHCALWA, ILUIaBICHHE,
Kpuctauin3anus (OTBEp/IeBaHME), KUIIEHUE, TeIUionepenaya (TerIonpoBOJHOCTb, KOHBEKIIUS,
U3JIy4€HUe), IEKTpU3alus Tesl, B3auMOJCHCTBHE 3apsioB, NEMCTBUSA 3IIEKTPUUYECKOI'O TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE MarHUTOB, JE€HCTBUE MArHUTHOT'O I10JIS1 HA IPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMS) MO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

- pacrio3HaBaTh IPOSBICHUE H3YYCHHBIX (PU3NYECKUX SBJIECHUI B OKpYXKArOIIEM
MHUpE, B TOM u4Hcle (U3UYECKUE SBJIECHUS B MPUPOJE: IIOBEPXHOCTHOE HATKEHHE U
KallWJUISIPHBIE SIBJIEHUSI B NIPUPOJIE, KPUCTAJLIbI B NpUpoAe, usinydyeHue CoiiHLA, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHETra, 3JIeKTPUUECKUE SIBICHUS B
aTMocdepe, IMEKTPUUECTBO KHMBBIX OPraHW3MOB, MarHUTHOE Moyie 3eMJd, Jpeid Mmomocos,
pPOJIb MAarHUTHOTO MOJIA AJIA JKM3HU Ha 3emile, NMOJSIPHOE CUSHHE, NPU 3TOM IEPEBOJIUTH
NPaKTUYECKYIO 3a7ady B YU€OHYIO, BBIJICISAThH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NIECKUX
SIBJICHUIA;

- ONMCHIBATh M3yYEHHbIE CBOWCTBA Te€l M (PU3MYECKHE SIBICHUS, HCIOJIb3YS
¢duznueckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPIUsl, KOJIMYECTBO TEIJIOTHI, yAeIbHas
TEIIOEMKOCTh BEILECTBA, yJeNIbHAs TEIJIOTa IUIAaBJIECHUS, YAeIbHas TEIUIoTa NapooOpa3oBaHMUsl,
ylleNbHasl TEIJIOTa CrOPaHUs TOIUIMBA, KOA(M(QUIIMEHT MOJIE3HOTO JIEHCTBUS TEIJIOBOM MAIIWHBL,
OTHOCUTEJIbHAS BIIAXXHOCTh BO3JyXa, DJJIEKTPUYECKUH 3apsAl, CWIa TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE, CONPOTHUBIIEHHWE MPOBOJHHUKA, YJEIbHOE CONPOTUBJIEHHME BELIECTBA, paboTra U
MOIIHOCTb 3JIEKTPUYECKOI'O TOKA), NMPH ONUCAHUU NPABHIBHO TPAKTOBaTh (PU3MYECKUNA CMBICI
UCTIOJIb3YEMBIX BEJIMYHMH, 0003HAYCHUSI U eIUHUIBI (PU3NYECKUX BEIHMYUH, HAXOJAUTH (POPMYIIBL,
CBSI3bIBAIOIME JIAHHYIO (PM3WYECKYIO BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

- XapakTepu3oBaTh CBOICTBa Tell, (U3NYECKHUE SBICHUS U MPOLECCHI, HCIIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKONM TEOPUU CTPOEHUS BELECTBA, IPHUHIIMII
CYTMEPIIO3UINH ToJIe (Ha Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijaa, 3akoH Oma s
ydacTka 1enu, 3akoH J[xoyna—JIenna, 3akoH coXpaHeHMs SHEPTUH, IIPU ATOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTEMaTHUECKOE BhIPAXKEHHUE;

- O0BSICHATH (hU3MUYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO-CIIECICTBEHHBIE CBS3H,
CTpPOUTh OOBSICHEHHWE M3 1—2 JIOrMYecKHMxX ILIaroB C OMopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
(bu3nUecKux sBICHUH, GU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

- pematk pacuéTHble 3a7adyd B 2—3 NEHCTBUS, MCIONB3YSd 3aKOHBI U (HOPMYIIbI,
CBSA3BIBAIOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/layd 3alHChIBaTh
KpaTKoe YCJIOBHUE, BBIABJIATH HEJIOCTATOK JAHHBIX JJIS pEeIIeHUs 3a/auyM, BBIOMPATh 3aKOHBI U
dbopMyibl, HEOOXOaUMBIE Al €€ pellleHus, MPOBOJUTh Pacu€Thl U CPAaBHUBATH IOJIyUEHHOE
3HaYeHHe (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

- pacro3HaBaTh MPOOJEMBbl, KOTOPbIE MOKHO DPELIUTh MPH MOMOIIM (U3NYECKUX
METOJIOB, HCIOJb3Yysl OIMCAaHUE WCCIEIOBAHUs, BBIIEIATh IPOBEPSIEMOE MPENIOIOKEHUE,
OLICHMBATh MTPaBUJIBHOCTH MOPSAKA IPOBEACHUS UCCIIEIOBaHMS, 1€NATh BHIBOJIBI;

- MPOBOAMTH OMBITHI MO HAOMIOJEHUI0 (U3NYECKUX SBIECHUN WU (PU3NYECKUX
CBOMCTB Ten (KamWUIApHBIE SIBICHUS, 3aBUCHUMOCTH JaBJICHHS BO3AyXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTU IIpOLECCa OCTBIBAHMS W HArpeBaHus IpHU HU3JIyYEHUU OT IBETa
u3yyarouiel (morsjouniaronieif) MoBEpXHOCTH, CKOPOCTb HCIAPEHHs] BOJIBbI OT TEMIEpaTypbl
KUAKOCTU U IJIOLAAHN €€ MOBEPXHOCTH, DJIEKTPU3ALMS T€Nl U B3aUMOJECHCTBUE JIEKTPHUUECKHUX
3apsA70B, B3aMMOJEICTBHE IOCTOSHHBIX MAarHMTOB, BU3yaJlU3allisd MarHUTHBIX IOJIEH
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IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOIO IIOJIsI Ha IPOBOAHMK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOMCTBA  2JEKTPOJBUIATENsl  MOCTOSIHHOTO  TOKa):  (hOpMyIHpOBATh
IpOBEpsiEMbIE TPEINOJI0KEHNS, COOMPATh YCTAaHOBKY W3 NPEIJIOKEHHOTO 000pyIOBaHHMA,
OIKCBIBATH XOJ1 OIBITA U (POPMYIUPOBATH BBHIBOJBI;

- BBINOJHATh HPSMbIE H3MEPEHMS] TEMIIEpaTypbl, OTHOCUTEJIBHON BJIA)KHOCTU
BO3/yXa, CWJIbl TOKa, HANPSKEHHUsA C MCIIOJIb30BAaHMEM aHAJIOTOBBIX HPUOOPOB MU JIATUUKOB
(¢u3NUeCKUX BEIUYMH, CPABHUBATH PE3YJIbTAaThl M3MEPEHUH C y4ETOM 3alaHHON abCOMIOTHOU
HOTPEIIHOCTH;

- IPOBOJUTH UCCIICOBAHNE 3aBUCUMOCTH OAHOHN (PU3MUECKON BEIUYHHBI OT JPYroi
C HUCIOJB30BaHUEM IMPSIMBIX U3MEPEHHH (3aBUCUMOCTb CONPOTHUBIIEHUS IIPOBOJHHKA OT €ro
JUIMHBI, TUIOILAAM MONEPEYHOr0 CEYEHUS U YAEIbHOIO CONPOTUBIICHUS BEIIECTBA IIPOBOJIHUKA,
CHJIBI TOKa, MAYILIErOo uepe3 IPOBOAHHMK, OT HAINpPSDKEHMs] Ha IPOBOJHUKE, HCCIEI0BAaHUE
IIOCJIEI0BATEIBHOTO W MApaUIeIbHOTO  COEAMHEHUI  IPOBOJHHMKOB):  IJJAHUPOBATh
UCCIIeIOBaHUEe, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUS, CIeIys MPEAIOKEHHOMY IUIaHy,
(buKCUpoBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBUCUMOCTH B BUAE TaONULl U TpaduKOB, JeNaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

- OPOBOJIUTh  KOCBEHHBbIE  W3MepeHUs  (U3MYECKUX  BeNW4YMH  (yJelbHas
TEIIOEMKOCTh BEILECTBA, CONPOTHUBIIEHHE MPOBOJHUKA, pabd0Ta U MOIIHOCTb JIEKTPHUYECKOTO
TOKAa): IUIAHUPOBAaTh M3MEPEHHUs, COOHUpaThb JKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEUI0KEHHON MHCTPYKLMH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

- coOnrofarh IpaBWia TEXHUKM Oe30macHOCTH Ipu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

- XapakTepu3oBaTh NPUHLUIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOH Ha UX ONUCaHMS (B TOM YHCIE: CUCTEMAa OTOIUIEHUS JOMOB, THIPOMETD,
napopas  TypOMHaA,  aMmmepMeTp, BOJbBTMETP, CUETUMK  AJIEKTPUYECKOW  DHEpruu,
3JIEKTPOOCBETUTENIbHBIE ~ NPUOOpPBI,  HAarpeBaTelbHbIE  AJIEKTPONPUOOPHl  (IIPUMEPBI),
AIIEKTPUYECKUE MPENOXPAHUTENHN, AJIEKTPOMArHUT, 3JIEKTPOABUIaTElb IOCTOSHHOIO TOKa),
UCMONB3Yysl 3HAHUS O CBOMCTBaxX (U3MYECKUX SIBIEHHMH U HeoOXoaumble (QU3HUecKue
3aKOHOMEPHOCTH;

- pacrio3HaBaTh MPOCThIe TEXHUYECKHE YCTPOUCTBA U U3MEPUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMAaTHYHBIM pHUCYHKaM (KHAKOCTHBIM TEPMOMETpP, TEPMOC, IICHXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMs, JIEKTPOCKON, PEOCTaT), COCTaBIATH CXEMbI
IEKTPUYECKUX LENel € MOCIEAOBATEIbHBIM U TAapaJUIEIbHBIM COECJUHEHHEM JJIEMEHTOB,
pasnuyas yclIoBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUECKUX LIEeTIEH;

- NPUBOUTH TPUMEPHl (HAXOIUTh HMH(GOPMAIMIO O NpUMepax) MPaKTHIECKOTo
UCTOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM i o0ecredeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAaHEHUS 3/I0pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOIMYECKOT0 TIOBEJICHUS B OKpY Kalolle cpesie;

- OCYIIECTBIIATh MOUCK MH(MOpMaLUK QU3ndecKoro cojepxanus B MHTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHWW M MYTEM CPABHEHMS JOINOJIHUTEIBHBIX HCTOYHHMKOB BBIIEIATH
uH(pOpMalLIKI0, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HITM MOXKET ObITh HETOCTOBEPHOM;

- UCMOJIb30BaTh TPU BBIIOJHEHUHM Y4YeOHBIX 3a/JaHUil Hay4yHO--TIOMYJISPHYIO
aUTepaTypy (pU3MUECKOro cojAep’KaHHs, CIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJaJeTh MpUEMAMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHusi WMHGOpMalMU U3 OJHOMN
3HAKOBOW CUCTEMBI B IPYTYIO;

- co3/aBaTh COOCTBEHHBIE MUCbMEHHBIE U KPATKHE YCTHbIE COOOIIeHus, 00001mas
MH(OPMALIIO U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJIEP)KaHUS, B TOM YHCIE MyOIMYHO
IPEJICTABIISITh PE3YJbTAaThl IMPOEKTHOM WM HCCIIENOBATEIbCKON NEATENbHOCTH, IMPU 3TOM
rPaMOTHO HCIOJIb30BaTh H3YYEHHBIH MOHATUHHBIM ammapar Kypca (U3UMKH, CONPOBOKAATH
BBICTYIUIEHHUE IIPE3EHTALNEN;
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- IpY BBIOJHEHUN YYEOHBIX MPOEKTOB M UCCIEIOBAaHUN (PU3UYECKUX MPOIIECCOB
pacrpenenaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUHU C IOCTABICHHBIMM 33Ja4aMH, CIEIUTh 32
BBINOJIHEHUEM IUIaHA JIEHCTBUHA M KOPPEKTUPOBATh €ro, aJeKBATHO OICHWBATh COOCTBEHHBIN
BKJIaJl B JIESITEIbHOCTb I'PYIIIbI, BHICTPAUBATh KOMMYHHKAaTHUBHOE B3aUMOJEHCTBUE, MPOSBIAL
TOTOBHOCTb pa3peiath KOH(PIUKTHI.

K koHiy oOyueHus B 9 Kiacce npeaMeTHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

- UCIOJIb30BaTh MOHATHUS: CHCTeMa OTCY€Ta, MaTepHajbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'0 JIBHXKEHHUs, NedopMmauus (ynpyras, IUIaCTHUECKas), TPEHHE,
LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LIEHTP TSIKECTH, aOCOIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHHMUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTh, CIIEKTPbl UCITyCKaHUs U IOIJIOLIEHMs, aabda-, OeTa- u
ramma-u3J1y4eHus, U30TOIbl, IEpPHAsl YHEPreTHKA;

- pas3inyath siBJIeHUs (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHEHHOE IBUKEHHUE,
PaBHOYCKOPEHHOE IMpPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEpPHOE
JBUKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JIBHKEHHE, KOJeOaTeIbHOE
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpa)k€HHE 3ByKa, INPSMOJIMHEHHOE paclpOCTpPaHEHHE, OTPAKEHUE U IPEJIOMIIEHUE CBETa,
[IOJTHOE BHYTPEHHEE OTPaK€HHE CBETa, pa3JoKeHHe OeJoro cBeTa B CIEKTP U CIIOKEHHE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHSl CBETA, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHUE
JUHEHYAaTOro CHEKTpa M3JIydyeHHs) IO OINHCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHNUE;

- pacrio3HaBaTh IPOSBICHHUE H3YYEHHBIX (DU3MUYECKUX SIBJICHUH B OKpYXKaroIleM
Mupe (B TOM uucie (pu3nueckue SBICHUS B MPUPOJE: NMPUIUBBI U OTIMBBI, JIBUKEHHUE IJAHET
ConHeyHOM cHUCTEMBl, PEaKTUBHOE JBI)KEHHE MKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSACEHHE, CeliCMUYECKHe BOJHBI, I[yHAMM, 5XO, LIBETa TeJl, ONTHYECKHE
ABJIGHUST B TpuUpoje, OHOJIIOTMYECKOEe JEeHCTBHE BHJIMMOTO, YIbTPapuOJIETOBOIO U
PEHTI€HOBCKOTO M3JIy4YeHHMH, €CTECTBEHHBI paJMOaKTHBHBIM (OH, KOCMUYECKHE JY4YH,
PaAMOAaKTUBHOE M3JIyY€HUE NMPUPOIHBIX MUHEPAJIOB, ACHCTBUE PAaJUOAKTHBHBIX M3JIy4E€HUH Ha
OpraHu3M 4eJOoBeKa), IpU ITOM MEpPeBOJUTH MPAKTHUECKYIO 33/7ady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUYECKUX SBJICHUM;

- ONHUCBHIBaTh M3YYEHHBIE CBOICTBA Tel W (PU3MUECKUE SIBJICHUSA, MHCIOIb3Ys
¢bu3nyeckre BeTMUYHHBI (CpeAHss U MTHOBEHHAs! CKOPOCTh TeJa IPU HEPAaBHOMEPHOM JIBUXKEHHH,
YCKOpEHHE, NEepeMEIlEeHUe, IyTh, YIJOBas CKOPOCTb, CHJAa TPEHUs, CWJIA YIPYrocTH, CHIIa
TSOKECTH, YCKOpPEHHE CBOOOJHOTO TaJeHHs, BeC Tela, HMIIYJIbC Teja, HUMIIYJIbC CHIIBL,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUAJbHAs HHEPrusi Tejia, MOJHATOTO HaJ
MIOBEPXHOCTBIO 3€MJIM, NOTCHIMAJIbHAS JHEPTUs CXKATOM IMPYXKUHBI, KMHETUYECKasi JHEpPrus,
MOJIHAsl MEXaHUYECKas SHEPIHsl, IEPUOJ U YacTOTa KoyieOaHHi, AJIMHA BOJIHBI, TPOMKOCTb 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIIEHUS CPE/ibl), IPU ONMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUECKHUI CMBICI UCIIOJIB3YEMBIX BEIMUNH, 0003HAUEHUS U €IUHULIBI PU3NIECKUX
BEJIMYMH, HAaXOIUTh (OPMYIIBI, CBS3BIBAIOUIME JAaHHYIO (U3UYECKYIO BEIMYHHY C JIPYTUMH
BEJIMYMHAMU, CTPOUTDH IpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;

- XapakTepu3oBaTh CBOICTBA Telsl, (U3NYECKHUE SBICHHUS U IPOIECCHI, UCTONb3Ys
3aKOH COXPAHEHMsI DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHUS, NPUHLUI CYNEPIO3ULHU CHII,
MPUHIIAIT OTHOCUTENbHOCTU ['anmiies, 3akoHbl Hpl0TOHA, 3aKOH COXPAaHEHHUs UMITYJIbCa, 3aKOHbI
OTpPaXEHMsI U IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsA0BOIO M MACCOBOIO YMCEN NpU
AJIEPHBIX pEaKLHUsAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alHCHIBATH €0
MaTEMaTUYECKOE BBIPAKEHHUE;
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- OO0BSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATh MNPUYUHHO--CIIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOIMYECKHUX IIAroB C OMOPOM Ha 2—3 M3Y4YEHHBIX CBOICTBa
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

- pemiath pacy€THbIe 3aJa4yd (ONMUpArOUIUMecss Ha CUCTeMy M3 2—3 ypaBHEHHUN),
UCTIONB3Ysl 3aKOHBI M (HOPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUSL 3a/layl 3allMChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEAOCTAIONIME MM HU30BITOYHBIC
JTaHHbIE, BBIOMPATh 3aKOHBI M (POPMyIIbl, HEOOXOJUMBIE Ui PEHICHUs, MPOBOJUTH Pacu€Thl U
OLICHUBATh PEAIMCTUYHOCTH MOJTYYEHHOTO 3HaYCHUS (PU3UYECKOM BETMYHHBI;

— pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh HPU MOMOIIU (HU3MYECKHX
METOJIOB, HCIOJIb3YySl OINMCAaHUE HCCIEJOBAaHMs, BBIICIATH IPOBEPSEMOE INPEIIOIO0KEHUE,
OLICHUBATh  MPaBWIBHOCTh  MOpSAKAa TMPOBEACHUS  UCCIENOBAaHUS, JlelaTb  BBIBOJBI,
MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOAECHUN U OIIBITOB;

- MPOBOAMUTH OMBITHI MO HAOMIOIEHUIO0 (U3UYECKUX SBICHUN WU (PU3NUECKUX
CBOICTB Ten (M3yueHue BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPTuu, 3aBUCUMOCTb
nepuosia KoieOaHWH TPYKWHHOTO MAasTHHKA OT MacChl Tpy3a M KECTKOCTH TPYKHHBI U
HE3aBHCHUMOCTh OT aMIUIMTY[Abl MallbIX KOJeOaHUU, MPSMOIMHEHHOE PaclpOCTpaHEHUE CBETa,
paznoxkeHue Oeraoro cBera B CHEKTpP, M3YYEHHE CBOMICTB M300pak€HUs B IUIOCKOM 3€pKaie U
CBOICTB M300pakeHus MpeIMeTa B COOUparoIei JHH3e, HA0MI0ACHUE CIUTONIHBIX U THHEHYaThIX
CIIEKTPOB M3JIy4YCHHS): CaMOCTOSTEIILHO COOMpaTh YCTAaHOBKY U3 U30BITOYHOTO Habopa
000py/I0BaHUs, OMUCHIBATh XO/1 OMBITA U €T0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

- IIPOBOAMTD MPU HEOOXOMMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONPEAEIss CpeiHee
3HAUCHUE U3MEPSEMON BEIMUMHEI ((POKYCHOE PACCTOSIHUE COOMPAIOIICH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBHOTO IMPUoopa);

- NPOBOIUTH  HMCCIENOBAaHME  3aBUCHMOCTEH  (U3MYECKUX  BEIWYMH  C
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh IIYTU OT BPEMEHH IPU PAaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HayalbHOM CKOPOCTH, IMepHoja KoJeOaHW MaTeMaTUYecKOro MasiTHUKa OT
JUIMHBI HUTH, 3aBUCUMOCTH yIJia OTPaXEHUs CBETa OT yIla MaJEHUs U yria IpeJoMIIEHUS OT
yria TMajeHus): IUJIaHUPOBaTh MCCIENIOBaHME, CaMOCTOSTEIbHO COOMpaTh YCTAHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BUJIE TaOJIULl U
rpaduKoB, neNaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIICIOBAHMUS,

- IIPOBOANTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYUH (CPEAHsIsl CKOPOCTh U
YCKOpEHUE Tejla IMpU PABHOYCKOPEHHOM [IBUKEHUHM, YCKOpEHHE CBOOOJHOTO MaJeHus,
KECTKOCTh MPYKUHBI, KO3()PULMEHT TPeHUsI CKOJIBKEHUS, MEXaHu4eckas paboTa U MOLIHOCTb,
4yacToTa M MepuoJi KojeOaHui MaTeMaTUYeCKOro M MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CUiia
coOuparonied  JUH3bI, PAJUOAKTUBHBIA  (OH): MJIAHMPOBATH  H3MEPEHHUs, CoOUpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS, CIIEAYS MPEII0KEHHON HHCTPYKIINH,
BBIYHCIIATh 3HAYEHNE BEJINYMHBI M aHATU3UPOBATh MOIYYEHHBIE PE3YyIbTaThl C YUETOM 33/IaHHON
IIOTPELTHOCTH U3MEPEHU;

- coOuolaTh MpaBHUja TEXHUKHM Oe30macHOCTH INpu paboTe ¢ JabopaTOPHBIM
00opyI0BaHUEM;

— pa3nu4yaTh ~ OCHOBHBIE  TPU3HAKM  H3YYEHHBIX  (PU3MUECKUX  MOJENEH:
MaTepHalibHasi TOuKa, abCOMOTHO TBEPOE TENO, TOUSUHBIH UCTOUHUK CBETA, JIy4, TOHKAs JMH34,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb AaTOMHOTO Spa;

— XapaKTepU30BaTh MPHUHIIUIBLI JCUCTBUS HM3yYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOl Ha MX ONMCAHHUA (B TOM YHCIE: CIMIOMETP, AATYMKU IOJIOKEHHUS,
paccTosiHUSL W YCKOpPEHHUS, pakKeTa, 3XOJIOT, OYKH, MEepUCKoI, (oToanmapar, ONTHUYECKHE
CBETOBOJIbl, CIIEKTPOCKON, I03MMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHUS O CBOWCTBAax
buznyecKux sIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
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- WCIIOJIb30BAaTh CXE€Mbl M CXEMAaTHYHbIE PUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTENbHBIX TPUOOPOB M TEXHOJIOTMUYECKHUX MPOIECCOB MPU PEIIEHUU YyueOHO--
MPAKTUYECKHUX 3a7a4, ONTHYECKHE CXEMBI JUIsl TIOCTPOCHHS M300paKEHUI B TUIOCKOM 3epKalie U
coOuparole J1H3E;

- MPUBOJIUTH TpPUMEPHl (HAXOAUTH HMH(DOPMALNHUIO O TMPHUMEpPax) MPAKTHISCKOTO
UCTIOJIb30BaHUsl (PM3UYECKUX 3HAHWI B MOBCEIHEBHOM KU3HU I Oo0ecrieueHus: 0€30MacHOCTH
npu oOpamieHuu ¢ OpudoOpaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAaHEHUS 3/I0POBbS U
cOOII0OICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKPYKAIOILEH Cpele;

- OCYIIECTBIISATh TOUCK HH(popMmanuu ¢duznueckoro coaepkanusi B Mutepnere,
CaMOCTOSITENIbHO  (OpPMYJHpPYS  TOUCKOBBIM  3ampoc, HAXOAWTh MYTH  ONpeAesieHUs
JIOCTOBEPHOCTH IMOJTYYCHHON MH(OpPMAIMKA HA OCHOBE MMCIOIIUXCS 3HAHUIA U JTOTIOJTHUTEBHBIX
HMCTOYHHKOB;

- UCIIONIb30BaTh TIPH BBIIIOJIHEHUW YUYEOHBIX 3aJaHUA HAYYHO--TIONMYJISIPHYIO
TUTEpaTypy (PU3NYECKOTO COJEp)KaHUs, CIPABOYHBIC MaTepHalbl, pecypchl cetu WHTepHeT,
BIa/IeTh MpUEMAMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHusi WHGOpMAIMU U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

- co3laBaThb COOCTBEHHBIE IHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
nH(pOpPMaIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOTO COJIEpKaHusl, MYyOIUYHO MPEICTaBIATh
pe3yJibTaThl MPOECKTHOM WM HUCCIEI0BATEIIbCKOM JEATEIBHOCTH, MPH 3TOM TI'PaMOTHO
MCIIOJIb30BaTh M3YYCHHBIN MOHATHIHBIN anmapaTr u3y4aeMoro paszena (GU3uKd U COPOBOXKIATh
BBICTYIIJICHHE TIPE3eHTAHMEH C yI€TOM 0COOCHHOCTEH ayTMTOPHH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne  HammeHoBaHme
(undposbie)
n/ | pasieioB U TeM Bcer Koutpoasn = IIpakTuueck
oOpa3oBaTe/ibHbIE
1 nporpamMmMsbI 0 ble padoThI ue padboTsbl
pecypcsbl
Pa3znen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubmuoreka [JOK

®dusuka - HayKa o

1.1 S 2 https://m.edsoo.ru/7f416
194
DUsHIeCKHe bu6mmoreka [IOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYUHBI 194
EcrecTBeHHOHay4H bubnuoreka [IOK
1.3 BIif METO/I 2 1 https://m.edsoo.ru/7f416
MMO3HAHUSA 194
Wroro mo pazneny 6

Pa3znen 2. [lepBoHayaibHble CBEeeHUSA 0 CTPOEHUHU BellleCTBA

Crpoene bu6mmoreka [IOK

2.1 1 https://m.edsoo0.ru/7f416
BEIIECTBA 194
JBrxxeHue u bubmuorexa [JOK

2.2 B3aUMO/ICHCTBHE 2 1 https://m.edsoo0.ru/7f416
YaCTHI[ BEIECTBA 194
ArperarHble bubnuoreka [IOK

2.3 COCTOSITHUS 2 https://m.edsoo.ru/7f416
BeIeCTBa 194

Hroro no pazneny 5

Paznen 3. [IBu:kenune u B3auMojieiicTBue Tej

31 Mexanuueckoe 3

NIBIDKEHHE

bu6mmoreka [IOK
https://m.edso0.ru/7f416
194

Nuepnms, macca
3.2 pH ’

IIJIOTHOCTh

3.3 Cuna. Bune! cun 14 1 2

bubmuorexa [JOK
https://m.edsoo0.ru/7f416
194

bubmuorexa [JOK
https://m.edsoo.ru/7f416
194
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Htoro no paszneny 21
Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
JaBieHue.
I1
aepe:aqa bubmuorexa [JOK
BJICHU S
4.1 A ,,H 3 https://m.edso0.ru/7f416
TBepI[BIMI/I TCJIIaMU,
194
KUIKOCTAMU U
rasamu
Janenue bubmuorexa [JOK
4.2 5 https://m.edsoo0.ru/7f416
JKUIKOCTH
194
bu6mmoreka [IOK
A
4.3 TMocheproe 6 https://m.edso00.ru/7f416
JaBJIEHUE
194
JeicTBue
’KHJKOCTH U rasa bubmorexa HOK
4.4 g . 7 1 3 https://m.edsoo.ru/7f416
Ha TOrpyXEHHOE B
194
HUX TCIIO
Uroro no pazaeny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPrUs
bu6mmorexa [IOK
Pa6
5.1 abotan 3 1 https://m.edso00.ru/7f416
MOIIIHOCTD
194
Mooctiie bu6mmoreka [IOK
5.2 p 5 1 https://m.edso00.ru/7f416
MCXAHU3MBbI
194
MexaHnnueckast bubmorexa LIOK
5.3 4 1 1 https://m.edso00.ru/7f416
SHEPTUs 194
Uroro no pazaeny 12
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO
YACOB IIO 68 3 12
[TPOI'PAMME
8 KVIACC
Ne  HaumenoBanue  KosnvecTBo yacos DJIEeKTPOHHBIE
n/ pa3iesioB U TeM Becer  Koutposbn IpakTHyeck (uudpossbie)
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n NMPOrpamMMbl 0 bIe padoThI ne padoTsbl o0pa3oBaTe/bHbIE
pecypchl
Paznen 1. TenoBble siBiaeHUs
Ctpoenue u bubmuorexa [JOK
11 cBoOiicTBa 7 https://m.edso0.ru/7f418
BEIIlECTBA lce
TernoBke bubmuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOIIECCHI
lce
Hroro no pazaeny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUUYECKHE
3apsbl. bu6mmoreka [IOK
2.1 3apsnKCHHBIC 7 1 https://m.edsoo0.ru/7f418
Teaa U Ux lce
B3aMMO/ICHCTBHUE
[TocTosHHBIN bubmuorexa [JOK
2.2 JJIEKTPHUCCKHUIA 20 1 7 https://m.edsoo.ru/7f418
TOK lce
MarHHTHEL bubmuorexa [JOK
2.3 6 1 15 https://m.edso0.ru/7f418
SIBJICHHS
lce
DIIEKTPOMAarHuTH bubmmorexa LOK
24 P 4 https://m.edsoo0.ru/7f418
ast UHAYKLIUS
lce
Wroro mo paszneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB 110 68 3 14.5
I[TPOI'PAMME
9 KJIACC
N HamMeHoBamme KonuyecTBo yacos DJIEeKTPOHHBIE
(uu¢posbIe)
n/  pasgeioBuTeM  Bcer  Kourposbn IpakTuueck
oOpa3oBaTe/ibHbIEC
1 NporpaMmMbl 0 ble padoThl ue padoTsl
pecypchl
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Pa3zgen 1. Mexannueckue siBJICHUSA

hi;):::;:;l(oe bu6mmoreka [IOK
1.1 A 10 1 https://m.edsoo.ru/7f41a
CIIOCOOEI €T0
436
OIIMCAaHUuA
BzaumoneiictBue bubmmorexa LIOK
1.2 g 20 1 3 https://m.edsoo.ru/7f41a
Tel
436
3AKOHLL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEeHUs
436
Uroro mo pazneny 40
Paznea 2. MexaHnueckHe K0J1e0aHUA U BOJHEI
MexaHecKie bubmuorexa [JOK
XAHNUYCCKHU
2.1 7 3 https://m.edsoo.ru/7f41a
Koe0anus
436
Mexann4deckue bubmmorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK 436

Uroro no pazneny 15

Pa3nes 3. DjieKTpoOMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

3
Onetpovary BuGnorexa LIOK
3.1 6 2 https://m.edsoo.ru/7f41a
3JIEKTPOMArHUTH
486
bI€ BOJIHBI
Hroro no paszneny 6

Pa3nen 4. CBeToBbIe ABJICHUA

3aKOHBI bubmuorexa [JOK

4.1 pacrpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
g CBETa 4a6
JIMH3BI 1 bu6mmoreka [JOK

4.2 ONTUYECKHE 6 3 https://m.edsoo.ru/7f41a
npudopbI 4a6
Paznoxxenue bubnuotexa [JOK

4.3 OeIoro cBera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTp 4a6

Hroro mo pazaeny 15

Paznen 5. KsanroBbie iBJIeHUA
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Hcnyckanue u

bubmuoreka [JOK

5.1 MOTJIOIEHHE 4 1 https://m.edsoo.ru/7f41a
CBeTa aTOMOM 436
Crpociue bubmuorexa [JOK
5.2 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO si7jpa
4a6
Snepisie bu6mmoreka [IOK
53 peaki 7 1 1 https://m.edsoo.ru/7f41a
4a6
Hroro no pazneny 17
Pasneu 6. [loBTOpPUTEIbHO-00001IAK01MIA MOAYJIb
[ToBTOpeHue n
0000meHne bubmmoreka [JOK
6.1 CoJepKaHUs 9 2 https://m.edsoo.ru/7f41a
Kypca (hU3uKu 3a 436
7-9 xnacc
Wroro mo pazneny 9
OBLIEE
KOJIMYECTBO
YACOB IIO 102 3 2t
I[TPOT'PAMME
IMOYPOYHOE IINTAHUPOBAHUE
7 KJIACC
Ne KosmnuecTBo yacos JJIeKTPOHHBIE
KonTpoasn IIpakTnyec Aara uudgposbie
Tema ypoka Bce HU3Yy4YeH
n/ ‘o Hble KHe st o0pa3oBaTejibHbIE
n padoThI padoTbI pecypchl
®dusznka —
HayKa o
1 pUpoJIE. 1
SBnenus
MPUPOIBI
5 duznveckue 1
SIBIICHHSI
dusnueckue
3 BEJIMYUHBI U X 1
U3MEPECHHE
4 VYpok- 1 1
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UCCIIEI0BaHKE
"N3mepenue
TEMIIepaTyphI
IIPY HOMOILU
KHUJIKOCTHOTO
TEPMOMETpPA U
JaTynKa
TeMneparypsl"

MeTtonasl
Hay4IHOTO
MO3HAHHA.
Omnmcanue
buznuecKux
SIBIICHUM C
ITOMOIIILIO
MozAeeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff
09f72a

Ypok-
WCCJICIOBAHNE
"ITpoBepka
TUTIOTE3bI:
JATbHOCTD
MOJIETA IIApPUKA,
MYIIEHHOTO
TOPU30HTAIILHO,
TeM OOJIbIIIE,
yeM Oouiblie
BbICOTA IMycKa"

Crpoenue
BEIIECTBA.
OnbITHI,
JTIOKa3bIBAIOIINE
JTUCKPETHOE
CTpOCHHE
BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff
09fela

JIBukeHue
YaCTHI]
BEISCTBA
Ypoxk-
HCCICAOBAaHUE
«OMnBITH IO
HaOJIFO JEHUTO
TEIJI0BOr0

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a013e
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pacmupeHus

ra3oB»

ArperaTtHblie
10 COCTOSTHUS

BEIECTBA

OcobGeHHOCTH

arperatHbIix

COCTOSTHUI

1(3)0;0 bé'meHHe o Bubanorexka [IOK
11 paszeny https://m.edsoo.ru/ff

0a0378

«IIepBoHauanbH

bI€ CBEJICHUS O

CTPOEHUU

BEIIECTBA»

Mexanuyeckoe

IBIDKEHHE. bu6mmorexa [IOK
12 PaBHOMEpHOE H https://m.edsoo.ru/ff

HEPaBHOMEPHOC 0a05c6

JBUKCHHE

CKopocTb. bubnuorexa [JOK
13 2313703020008 https://m.edsoo.ru/ff

CKOPOCTH 0a079c

Pacuer iyt u bubnuorexa [JOK
14 BpPEMCHHU https://m.edsoo.ru/ff

IBIDKEHUSA 0alae4d

Nuepuus. bu6mmoreka [JOK
15 Macca — mepa https://m.edsoo.ru/ff

WHEPTHOCTH Tl 0a0c10

IT;moTHOCTB

BEIECTBA. bubmuorexa [JOK
16 Pacuet macchl u https://m.edsoo.ru/ff

o0Bvema Tena mno OaOfee

€ro TUIOTHOCTH

JlaGopatopHas

pabora
17 «Onpenenenune

TUIOTHOCTH

TBEPAOIO TEJIa»

Pemenue 3agau bubnmoreka [JOK
18 0 TeMe https://m.edsoo.ru/ff

"IInoTHOCTH 0al23c

29



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

Berrecrna"

19

Cuna xak
XapaKTEepPUCTHKA
B3aNMMOICHUCTBHSA
ten. Cuna

YIIPYTOCTH.
3axoH ['yka

20

JlaGopaTopHas
pabora
«M3yuenue
3aBHCUMOCTH
pacTsHKeHUS
(nedopmarun)
OPYKHUHBI OT
MPUII0KEHHOM
CHUJIBI»

21

SBneHue
TATOTEHUSL.
Cua TsKeCTH

22

23

24

CBsi3b MEXITY
CHJIOH TSXKECTH
1 MacCoH Tea.
Bec tena.
Pemenue 3amau
o Teme "Cuna
TSKECTH"

Cuna TshKecTH
Ha JApYyrux
IUIaHETaXx.
dusnueckue
XapaKTEPUCTUKH
IUTAHET

W3mepenue cui.
Junamomerp

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0al778

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0al502

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0al8cc

25

Bec Tena.
HeBecomMmocTh

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0al778

26

CnosxeHnue 1ByX
CHII,
HaITpaBJICHHBIX
10 OJTHOM

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0ala70
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

IPSIMOM.
PaBHOnelicTBYIO
niasi CUJI

27

Pemenue 3amau
10 TEME
"PaBHONIEHCTBY
romas cui'

28

Cuna TpeHus u
€€ BUIBI.
Tpenue B
pupoje 1
TEXHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff
0alb9c

29

30

31

JlaGopaTopHas
paborta
«M3y4yenue
3aBUCHUMOCTH
CHUJIBI TPEHUS
CKOJIbXKEHUS OT
CUJIbI JABJICHUS
U XapakTepa
CONPUKACAIOLIN
xcst
MTOBEPXHOCTEMN

Pemenue 3amau
Ha onpeJelIeHue
PaBHOIECHCTBYIO
Ied CHITBI
Pemenue 3amau
mo TeMaM: «Bec
Tenay,
«['papuueckoe
n300paxeHue
crny, «CHuiny,
«PaBHOZEHUCTBY
FoIas CHI»

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Oalcc8

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0alde0

32

KonTtponbnas
pabota mo
TeMaM:
«MexaHnueckoe
JIBIDKCHHEY,
«Macca,
MJIOTHOCTBY,
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https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

«Bec Temay,
«['papuueckoe
n300pakeHune
cri», «CHUITBI»

[aBiienue.
CriocoOsr bubmmoreka [JOK
33 YMEHBIICHUS U https://m.edsoo.ru/ff
YBEITUYCHUS 0a20a6
JIaBIICHUS
[laBiienue rasa.
3aBUCHUMOCTh bubnmoreka [JOK
34 JIABJICHUS ra3a https://m.edsoo.ru/ff
oT 00béMa, 0a2376
TEeMIEPaTyphl
Ilepenaua
JIaBJICHUS
TBEPABIMU bubnnorexa [HJOK
35 TeJaMu, https://m.edsoo.ru/ff
JKUIAKOCTSIMU U 0a25h0
razaMu. 3aKOoH
ITackans
JlaBneHue B
JKAIKOCTH U bu6mmoreka [IOK
36 rase, BEI3BAaHHOE https://m.edsoo.ru/ff
JICHCTBHEM 0a2718
CHJIBI TSDKECTH
Pemenue 3agau
1o TeMe bu6mmoreka [JOK
37 :{IE{T{E‘ZI;ECHB https://m.edsoo.ru/ff
0a2826
rase. 3akoH
TTackamns»
Coobuaonmecs bubmuorexa [JOK
38 cocy bt https://m.edsoo.ru/ff
0a2970
Tapasmeck bu6mmorexa [IOK
39 it mpece https://m.edsoo.ru/ff
0a3136
ManomeTpsl.
40 HopmHeBoﬁv
JKUIKOCTHBIHN
Hacoc
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ATtMocdepa

Sermi 1 bubnmoreka [JOK
41 — https://m.edsoo.ru/ff
0a2b5a
CyIIIECTBOBAHUS
Bec Bozmyxa. bubmmoreka [JOK
42 AtmocdepHoe https://m.edsoo.ru/ff
JIABJICHUC 0a2b5a
Hsmepeiie bubmuorexa [JOK
43 ATMOC(EpHOTO https://m.edsoo.ru/ff
napieHus. OnbIT
0a2da8
Toppuuennu
3aBUCUMOCTh
aTMoc(epHOro bubmuorexa [JOK
44 JIABJICHUS OT https://m.edsoo.ru/ff
BBICOTBI HaJl Oa2fc4
YPOBHEM MOPS
bapomerp-
aAi?\i)ngépHoe Bubaunorexa [IOK
45 aBICHHe Ha https://m.edsoo.ru/ff
Oa2fc4
Pa3ITUYHBIX
BBICOTaX
Pemenue 3amau
o teme "
46 Atmocheproe
nasieHue"
JenicTBue
KUJKOCTH U
rasza Ha bubnuotexa [JOK
47 HOTPYXEHHOE B https://m.edsoo.ru/ff
HUX TEJIO. 0a3276
ApxumenoBa
cuia
JlaboparopHas
paborta
«Omnpenenenue
BBITAJIKUBAFOIIE bu6mmoreka [IOK
48 1 CHIIBI, https://m.edsoo.ru/ff
hi (97 (5 4:3% 011 ()7 0a33fc
Ha TeJo,

MOTPYKEHHOE B
HKUIKOCTDH)
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49

50

51

JlaboparopHas
paborta mo Teme
«HccnenoBanne
3aBUCUMOCTH
BEca Tela B BOJIE
oT 00BEMa
MOTPY>KEHHOU B
KUJKOCTh YaCTH
Tena»

II;maBanue ten

JlaGopaTopHas
pabora
"KoHctpynposa
HUE apeoMeTpa
WIH
KOHCTPYHUPOBaH
ue JIOJKH U
OIpenieNIeHuE €€
Tpy30M0ABEMHO

CTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3a96

52

53

54

55

Pemenne 3amau
10 TeMaM:
«IlnaBanne
CY/OB.
Bo3znyxoruiaBan
ue», «JlaBneHue
TBEPJBIX TE,
JKUAKOCTEH U
ra3oB»

KonTponbHas
paboTa o Teme
«JlaBnenue
TBEPABIX TE,
JKUIKOCTEN U
ra3oB»

Mexanuueckasa
pabora

MoiHOoCTS.
Enuannesr

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3654

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a3f82

bubmuorexa [JOK
https://m.edsoo.ru/ff
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MOIITHOCTHU

0a3f82

56

VYpok-
HCCJIEI0BAHNE
"Pacuér
MOIIIHOCTH,
pa3BUBaEMOM
IIPU IIOBEME 110
nectauie"

57

IIpoctslie
MEXaHU3MBI.
Ppruar.
PaBHoBecue cun
Ha pblyare

58

59

60

Ppruaru B
TEXHUKE, OBITY U
IpUpOJIE.
JlaboparopHas
pabora
«HccnenoBanne
YCIIOBHI
paBHOBECHS
pplyara»

Pemenue 3amau
10 TEME
«YcnoBus
paBHOBECUS
pbryara»

Koadduunent
MI0JIE3HOTO
JENUCTBHUS
MEXaHHU3Ma.
JlaboparopHas
paborta
«3mepenne
KII[
HaKJIOHHOMN
IJIOCKOCTH

0.5

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0a478e

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a48a6

61

Pemenue 3agau
10 TEME
"PaborTa,
MOIITHOCTb,
KIL1"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a4c48
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62

Mexanuueckas
SHEPrusl.
Kunernueckas u
MMOTEHITUATLHAS
SHEprus

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a4252

63

3aKkoH
COXpaHEHUs
MEXaHUYEeCKOH
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a4360

64

Ypok-
AKCIIEPUMEHT I10
TeME
"DKkcnepuMeHTa
JIbHOE
omnpeaeieHue
W3MEHEHMUS
KUHETHYSCKOH 1
MMOTCHIINATLHOM
SHEPTUH MpHU
CKaTbIBAaHUH
Tea 1o
HaKJIOHHOM
IUIOCKOCTH"

65

Kontponbnas
pabora 1o Teme
«Pabota n
MOII[HOCTb.
OHeprus»

66

Pe3epBHbIit
ypok. Pabora c
TEKCTaMH T10
TeMe
"MexaHn4ecKoe
IBHKeHHne"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oadeeb

67

68

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH 110
teme "JlaBnenue
TBEPABIX TET,
JKUAKOCTEN U
rasos"

PesepBHbIit

bubmuoreka [JOK
https://m.edsoo.ru/ff
Qa4ffe
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ypok. Pabora ¢
TEKCTaMU TI0
teme "Pabora.
MOouHOCTb.
Oneprus"

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME

8 KVIACC

Ne
n/  Tema ypoka
n

68 3

KoauuecTBO 4acoB

12

KonTpoan
HbIE
padoThbI

Bce
ro

IIpakTuyec
KHne
padoTbI

JlaTa
H3y4eH
U

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

OcHOBHBIE
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH B UX
OIIBITHBIE
MOATBEPIKICHU
o

Maccau
pa3Mep aTOMOB
U MOJIEKYIT

bubnuoreka [{OK
https://m.edsoo.ru/ffQ
ab256

Mopaenu
TBEPAOTO,
JKUIIKOTO U
ra3oo0pa3Horo
COCTOSIHUI
BEIIIECTBA

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
ab540e

OO0bscHeHNE
CBOWCTB
TBEPAOTO,
KHUJIKOTO U
ra3oo0pa3Horo
COCTOSTHHI
BEIIeCTBA Ha
OCHOBE
MOJI0KEHU N
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MOJIEKYJIIPHO-

KUHETUYECKOMN

TeOpuun

Kpucrannuueck bubmuoreka [JOK
5 ue u aMopQHbIe https://m.edsoo.ru/ff0

Tena a5800

CmauuBaHue u

KaWUIIPHOCTh bubnmoreka [JOK
6 https://m.edsoo.ru/ff0

IToBepxHocTHOE a5530

HATSHKCHHE

Tennosoe bubnunorexa LIOK
7 pacIIMpeHne u https://m.edsoo.ru/ff0

coKaTue aba26

Temneparypa.

Cas13b

TEeMIEPaTypbl
8 CO CKOPOCTBIO

TEIIOBOTO

JIBHDKCHHS

YaCTHII

Buyrpenuss

SHEPTHS.

Cli0COGhL bubmuoreka [{OK
9 https://m.edsoo.ru/ff0

I/ISMCHGHI/I?[V 2560

BHYTpEHHEH

SHEPTUU

Bt bubmuoreka [{OK
10 TenonepeatH https://m.edsoo.ru/ff0

a6412

Ypok-

KOH(epeHIIUs

"ITpakTueckoe

UCTIOJIb30BaHUE

TEIIOBBIX bu6nmorexa LIOK
11 CBOICTB https://m.edsoo.ru/ff0

BEILIECTB U a65c0

MaTepuasoB B

HENSIX

sHEeprocoOepexe

Hus"
12 KomaectBo but6mmoreka [IOK
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TEIJIOTHL.
VY nenbHas
TEIUIOEMKOCTD

https://m.edsoo.ru/ff0
a6976

13

YpaBHeHue
TEILIOBOrO
OajaHnca.
TermmooOMmen u
TEIJI0BOE
paBHOBeECHE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
a7088

14

15

JlaGopatopHas
pabora
"UccnemoBanue
SIBJICHUSA
TEemI000MeHa
npu
CMeIINBaHUHU
XOJIOOHOH U
ropsiueit BojbI"

Pacuer
KOJIMYECTBA
TEIIOTHI,
HEOOXO0JIMMOTO
JUISl HarpEeBaHUS
Tena u
BBIAETIIEMOTO
UM TIpU
OXJaXKIECHUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a6a98

16

JlaboparopHas
paborta
"Onpenenenne
YAEIbHON
TEIIOEMKOCTHU
BelecTna"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
abbb0

17

OHeprus
TOILIHBA.
YV nenbHas
TEII0Ta
CropaHus

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
arbba

18

IInaBaenne n
OTBEP/ICBaHUE
KPUCTAJUTMYECK
X TeJl.

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a7ld2
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https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2

VY nenbHas
TEII0Ta
[UTABJIEHUS

19

JlaGopatopHas
pabora
"Onpenenenue
YAEIBHOU
TEIUIOTHI
TUTaBJICHUS
apaa"

bu6nmorexa [IOK
https://m.edsoo.ru/ff0
ar2fe

20

[TapooGpa3zoBan
ue u
KOHJICHCALIUA.
Hcnapenue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0
a740c

21

22

Kunenue.

VY nenbHas
TEIUIoTa
napooOpa3oBaH
us u
KOHJICHCAIIUH.
3aBUCUMOCTh
TEMIIEPATYPHI
KHIICHUS OT
aTMochepHOro
JTABJICHHUS

BnaxxnocTh
BO3/IyXa.
JlaboparopHas
paborta
"Onpenenenne
OTHOCHUTEIbHOMN
BJIAYKHOCTH
BO3/1yXa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a’86¢

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
a7628

23

Pemenue 3agag
Ha
onpeacIcHue
BIaXXHOCTH
BO3/yXa

24

[TpuHIMTIEL
paboThl
TETIOBBIX
JIBUTaTEJICH.

40



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

[TapoBas
TypOuHa.
JBurarenn
BHYTPEHHETO
CrOpaHHus

25

26

27

KII,
TEILJIOBOrO
JIBUTATEIIS.
TenmoBrie
JIIBUTATENIN U
3alnuTa
OKpYyXaromei
cpenbl

3aKoH
COXpaHEHHUS U
MIpEBpaICHHUS
SHEPIHH B
TEIJIOBBIX
npoiieccax

IToaroroBska k
KOHTPOJbHOU
pabore 1o Teme
"TerioBblie
SIBJICHHSL.
N3menenne
arperaTHbIX
COCTOSIHUM
BelecTna"

bubnunorexa LIOK
https://m.edsoo.ru/ff0
ar’cic

bubmuoreka [{OK
https://m.edsoo.ru/ff0
a83f2

28

29

30

Kontponbnas
pabora 1o Teme
"TeroBkle
SIBIICHHS.
HN3MeneHue
arperaTHbIX
COCTOSIHUM
BerecTna"

OnexTpusanus
ten. JIBa pona
IIEKTPUYECKUX
3aps0B

Ypok-
UCCIIEJOBaHHE

bubmmoteka IIOK
https://m.edsoo.ru/ff0
aB86ae
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https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

"DnexkTpuszanus
TeJl UHAYKIUEN
U 1IpU

COIIPUKOCHOBEH

nn

31

Bzaumoneiicts
1€ 3apsKEHHBIX
Ten. 3aKOH
Kynona

bub6nmoreka [IOK
https://m.edsoo.ru/ff0
a87e4

32

33

DIIEKTpUUYECKOe
oJIe.
Hanpstxennocr
b
3JIEKTPUYECKOT
0 MOJIl.
[TpuHumn
CyNepIo3uIu
ANEKTPUUECKUX
oJIen

Hocurtenun
ANEKTPUUECKUX
3apsiioB.
DneMeHTapHbIN
3apsi.
Crpoenue
aToma

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a8ala

34

IIpoBoaHMKY 1
JTURJICKTPUKH.
3aKkoH
COXpaHEeHUs
3JIEKTPUYECKOT
0 3apsaa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
a8ef6

35

Pemenue 3agau
Ha HpI/IMeHeHI/Ie
CBOMWCTB
ANEKTPUUECKUX
3apsaa0B

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
a90cc

36

ONeKTpUYECKU
TOK, YCIIOBHUSI
ero
CYIIECTBOBAHUSA
. UcTounuku

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a95a4
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https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

SJICKTPUYCCKOT
O TOKa

37

38

JencTBus
ANEKTPUUECKOT
0 TOKa

Ypok-
UCCIIeIOBaHKE
"Jle¥icTBUE
ANEKTPUUECKOT
0 MOJIsl Ha
MIPOBOJIHUKYU U
JUAJIEKTPUKH"

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a96b2

39

40

41

42

DJIEKTPUUYECKU I
TOK B MeTaJIjIax,
KUJKOCTAX U
razax

DJeKTpuuecKas
emb U eé
COCTaBHBIC
4acTH

Cuia Toka.
JlaGopaTopHas
pabora
"Uzmepenue u
peryaupoBaHue
CHJIBI TOKA"

DneKTpuYecKoe
HanpsUKEHUeE.
BosbT™meTp.
JlaboparopHas
paborta
"Uzmepenue u
peryJIinpoBaHue
HanpspkeHus"

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ff0
29838

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a8hd6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
a%14

43

ConpoTHuBiIeHN
€ TIPOBOJTHUKA.
VY nensHOE
COTPOTHBIICHUE
BeIIleCTBa

bubnmnorexa LIOK
https://m.edsoo.ru/ff0
aa738

44

JlaboparopHas
pabota
"3aBUCUMOCTh

bubnunorexa LIOK
https://m.edsoo.ru/ff0
aa/38
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https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

45

46

47

48

AIIEKTPUIECKOT
0
COIIPOTUBJICHHUA
MIPOBOJTHUKA OT
€ro JUTHHBI,
TUTOTIA M
MIOTIEPEYHOTO
CCUCHUA U
Marepuana"

3aBUCHUMOCTh
CHJIBI TOKA OT
HaIpsHKEHUSI.
3akon Oma s
ydacTka 1enu

JlaGopaTopHas
pabora
"UccneqoBanue
3aBUCHUMOCTH
CHUJIBI TOKA,
UIYIIEro yepe3
pe3ucTop, ot
COTMPOTUBIICHUS
pe3ucropa u
HANpPSDKEHUS Ha
pesucrope”

IlocienoBarenn
HOE U
napajuieabHOe
COEeTUHEHMS
MIPOBOJIHUKOB

JlaGopatopHas
pabora
"ITpoBepka
npaBuia
CIIOXKECHUS
HaIpsHKEHUN
npu
10CJIe10BATENb
HOM
COEIMHEHUU
IBYX
pe3uctopoB”

bubnunorexa LIOK
https://m.edsoo.ru/ff0
aad4da

bubmuoreka [{OK
https://m.edsoo.ru/ff0
aal04e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
aaab8
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https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58

49

50

51

52

JlaboparopHas
pabora
"ITpoBepka
mpaBuiia JJst
CHUJIBI TOKA MPHU
napasuieIbHOM
COCIMHEHUU
pe3uctopos"

Pentenue 3amau
Ha IPUMEHEHNE
3akoHa Oma
JUTSL pa3IMIHOTO
COEIUHEHMUS
MIPOBOJIHUKOB

Pabora n
MOIIHOCTb
3IEKTPHYECKOT
0 TOKa. 3aKOH
[xoyns-Jlenna
JlaGopaTopHas
pabora
"Onpenenenue
paboTsl
MOIIHOCTH
IEKTPUIECKOT
0 Toka"

bubnunorexa LIOK
https://m.edsoo.ru/ff0
aadle

bubnunoreka LIOK
https://m.edsoo.ru/ff0
aaf8a

bubnunoreka LIOK
https://m.edsoo.ru/ff0
abl124

bubmuoreka [IOK
https://m.edsoo.ru/ff0
ab3e0

53

DIeKTpUUYECKHE
HeTH U
noTpedouTenu
ANEKTPUYECKON
SHEpIruu B
OBITY.
Kopotkoe
3aMbIKaHHe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
ab660

54

IToaroroBka x
KOHTPOJIBHON
pabote o Teme
"DneKkTpudecku
€ 3apsbl.
3apsiKeHHbIE
Tena U ux
B3alMOJIENCTBU

but6mmoreka [IOK
https://m.edsoo.ru/ff0
abd2c

45



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c

a. ITocTOAHHBIN

ANEKTPUYECKUN

TOK"

55

56

57

58

Konrtponbnas
pabora o Teme
"DIeKTpUUeCcKn
€ 3apsiIbl.
3apsiKEHHbIC
TeNa U ux
B3alUMOJIENCTBU
. [locTostHHBII
AIIEKTPUYECKUI

TOK"

ITocTosiHHBIC
MAarHMThl, HX
B3aUMOJIENCTBU
e

Ypok-
HCCJIeIOBaHNE
"N3yuenue
roJiei
MMOCTOSIHHBIX
Mar{uTos"

MaruutHoe
TOJIE.
MaruutHoe
roJjie 3eMiIu u
€ro 3HaUYCHHE
JUTS SKW3HU Ha
3emite

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
abea8

bubnunoreka LIOK
https://m.edsoo.ru/ff0
ac3do

bubmmoteka IIOK
https://m.edsoo.ru/ff0
acOba

59

OmneiT Opcrena.
MaruutHoe
oJie
ANEKTPUYECKOT
0 TOKa
MaruutHoe
MOJIe KaTYyIIKU
C TOKOM

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
acld2

60

IIpumeHeHne
AJIEKTPOMArHUT
OB B TEXHHUKE.
JlaGopatopHas

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0
ac’4a
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https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a

61

pabora
"N3yuyeHue
JIEHUCTBUS
MAarHuTHOTO
MOJIsg Ha
IIPOBOJTHHUK C
TOKOM"

DJIEKTPOABUTAT
enb
MOCTOSTHHOTO
TOKa.
Ucnonb3oBanue
AJIEKTPOJIBUTAT
ener B
TEXHUYECKUX
YCTPOMCTBAX U
Ha TPaHCIOpTE.
JlaGopaTopHas
pabora
"KoHctpynposa
HUE U U3YYCHHUE
paboTsl
AJIEKTPOJIBUTAT

eist"

bubmuoreka [IOK
https://m.edsoo.ru/ff0
ac86¢c

62

OMBITHI
®dapanes.
3aKkoH
AIEKTPOMArHUT
HOW MHIYKIIUH.
IIpaBuio
Jlenma

63

64

DJeKTporeHepa
Top. CriocoOsI
MOJTYYCHUS
JJIEKTPUYECKON
SHEPTUH.
DNEeKTPOCTaHIU
U Ha
BO300HOBIISIEM
BIX UCTOYHHKAX
SHEPTUHU

IloaroroBka k
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https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

KOHTPOJIBHON
pabote no Teme
"DIeKTpUUECcKn
€ U MarHUTHbBIE
ABJICHUS"

65

Kontponbnas
paborta no Teme
"DNeKTpUUECKHU
€ U MarHUTHbIE
ABJICHUS"

bu6nmoreka [IOK
https://m.edsoo.ru/ffo
achl4

66

Pe3epBHbIit
ypok. Pabora ¢
TEKCTAMH I10
TeEME
"TeroBble
SIBJICHHS"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
acchbe

67

68

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMu 10
TeMe
"IlocTostHHBII
ANEKTPUYECKUI

TOK"

PesepBHbIit
ypok. Pabora ¢
TEKCTaMH 110
TeMe
"MarauTHEIe
SIBJICHUS"

OBILEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

68

145

bubnunoreka LIOK
https://m.edsoo.ru/ff0
acdcb
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

9 KVIACC

Ne KoanuecTBo yacos DJIeKTPOHHbIE
Kontponn  Ilpakruue Aara uugpoBbie
n/ Tema ypoka Bee bHbIE CKHe nsyHe o0pa3oBaTesibH
I ro padoTbI padoTbI His ble pecypchl
Mexanundeckoe
JIBUKEHUE. 1
MarepuanbHas
TOYKa
Cucrema
oTcyeTa. bubnmoreka
OTHOCHUTEILHOC 1 L[IOK
Tb https://m.edsoo.ru/f
MEXaHHYEeCKOT0 f0ad474
JIBUKEHUS
PaBHOMEpHOE bubnuoreka
MPSMOJIMHEHHOE 1 HOK
JR— https://m.edsoo.ru/f
fOad19a
HepaBHomepHoe
NPSMOJIMHEHHOE
JIBUKEHUE. 1
Cpennsis u
MTHOBEHHAas
CKOPOCTH
[IpssMonuHEHO
o bubnuoreka
PaBHOYCKOpPEHH 1 HOK
O — https://m.edsoo.ru/f
f0ad8d4
Yckopenue
CxkopocTb
MPSMOJIMHENHOT
0
PaBHOYCKOPEHH 1
OTO JIBUKCHUS.
I'paduk
CKOPOCTH
JlabopaTopHas bubnuoreka
paborta 1 1 HOK
"Onpenenenune https://m.edsoo.ru/f

YCKOPEHHUS Tesa

fOadb18

49


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

npu
PaBHOYCKOpPEHH
OM JIBMIKEHUH
110 HAKJIOHHOH

IJI0CKOCTH"
CBobOogHoe
najgeHue Tell.
8
OMBITHI
Tamnnes
PaBHOMepHOE
NIBIDKEHHE TI0
OKPY>KHOCTH.
bubanoreka
Ilepuon n
9 HOK
qacTora
5 https://m.edsoo.ru/f
OOPAILCHITL. f0ae176
JInneiinasg n
yrioBas
CKOPOCTH
IlenTpocTpemut
10 eJIbHOE
yCKOpEeHHUe
. Bubnunoreka
IIepBblii 3aK0H OK
11 Hrrorona. 1
B https://m.edsoo.ru/f
€KTOP CHJIBI f0ae612
Bropoii 3akon bubnuoreka
12 Hprotona. [HOK
PaBHOElCTBYIO https://m.edsoo.ru/f
mas cuia fOae72a
Tperuit 3akon bubnuoreka
13 Hprotona. [HOK
Cyneprno3unus https://m.edsoo.ru/f
CHIT f0ae982
Pemenue 3amau bubnuoreka
14 Ha IpUMEHEHUe I[HOK
3aKOHOB https://m.edsoo.ru/f
HeroToHa fOaeb6e
Bbubauoreka
Cuna 10K
15 TIPYTOCTH.
;’ pyr r https://m.edsoo.ru/f
akoH 1 yKa fOaeca2
16 Pertenne 3amau
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2

o teme «Cuia

YIOPYTOCTH
JlaGopaTopHas
pabora EI/IOG£I/IOT€K3
17 ;ng;iiﬂ;HHe https://m.edsoo.ru/f
fOaee28
TIPYKUHBDY
bubnuoreka
18 Cuia TpeHus LIOK
https://m.edsoo.ru/f
f0af738
bubnuoreka
Pemenue 3agau LIOK
19 ?;;;1\:; «Cuna https://m.edsoo.ru/f
fOafa26
JlaGopaTopHas
paborta bubnmoreka
20 "Onpenenenune LIOK
kod(durmenra https://m.edsoo.ru/f
TpeHus fOaf8be
CKOJIb)KCHUS"
Pemenue 3agau
10 TEME bubnuoreka
21 "3aKOHBI LIOK
Hrrorona. Cuna https://m.edsoo.ru/f
YIPYTOCTH. fOafb8e
Cuna tpenus"
Cuna TsSXKeCcTu u
3aKOH
BCEMHPHOTO bubnuoreka
22 TATOTCHUS. HOK
Vexopenue https://m.edsoo.ru/f
f0af044
CBOOOIHOTO
TaJICHUS
Ypoxk-
KOH(epeHIUs
" J[IBr>keHre Tel
BOKPYT
23 I'PaBUTALlMOHHO
ro IEHTpa
(Conneunas
cUCTEMA).
lanaktun"
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https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

Pemenue 3agau

o teMe "Cuiia bubanoreka
24 TSIKECTH U HOK
3aK0H https://m.edsoo.ru/f
BCEMHPHOTO f0af5f8
TAroTeHus1"
IIepBas
bubanoreka
KOCMHYECKas oK
25 CKOPOCTb. 1
HeBeCOMOCTE I https://m.edsoo.ru/f
f0af33c
Meperpy3Kku
PaBHoBecue
MaTepuanbHOU
TOUKH.
Bubnunoreka
AOCOIIOTHO OK
26 TBEPIOE TEIIO. 1
PaBHOBCCHE https://m.edsoo.ru/f
N fOafe36
TBEPIOTO TeJa C
3aKpEIUIEHHON
OCBHIO BpalIeHUs
97 MoMeHT CUIIbI.
LlenTp TsHKECTH
Pemnrenue 3anau
Bubnunoreka
0 TEME OK
28 "MOMEHT CHIEL. 1
Llent https://m.edsoo.ru/f
P f0b02b4
TSOKECTH
IToaroroBka x
KOHTPOJIbHOU
bubanoreka
pabote mo Teme 1IOK
29 "MexaHnueckoe
BIKEHIe https://m.edsoo.ru/f
A g f0b0408
Bsaumonelicteu
e ten"
KonTponbHas
pabota o Teme bubnuoreka
30 "MexaHuueckoe HOK
JIBIOKEHUE. https://m.edsoo.ru/f
Bsaunmoneiicteu fOb06ec
e ten"
31 Nmnynsc Tena. bubnuoreka
HMmynbe cuitbl. I[HOK
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https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

32

3akoH
COXpaHEHUs
HMITYJIbCA.
Yupyroe u
HEympyroe
B3aUMOJICHCTBU
e

Pemenne 3amaq
1o TeMme "3aKoH
COXpaHEHUs
umnyibca"

https://m.edsoo.ru/f
fObO7fa

bubanoreka
[HOK
https://m.edsoo.ru/f
f0b096¢

33

34

Ypok-
KOH(epeHIIHS
"PeakTHBHOE
JIBHOKEHHE B
MpUpoJIe U
TexXHHUKe"

Mexannueckas
pabora u
MOIIHOCTD

bubanoreka
LHOK
https://m.edsoo.ru/f
fOb0a84

35

PaGora cuiibl
TAXKECTU, CUIIBL

YIPYIOCTH U
CHJIBI TPEHUS

bubanoreka
LHOK
https://m.edsoo.ru/f
fOb0db8

36

37

38

Jlaboparopnast
paborta
«Omnpenenenue
paboThI CUITBI
TpEeHUS TpU
paBHOMEPHOM
JBUKCHHUH Tea
o
TOPU30HTAIBEHO
1l TOBEPXHOCTH»

Cas13b HEprUM
U paboTBHI.
[TorenumanpHas
SHEPTHs

Kunernueckas
SHEprusl.
Teopema o

bubanoreka
[HOK
https://m.edsoo.ru/f
fOb0c32

53


https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

39

40

41

42

43

44

45

46

KUHETUYECKON
SHEPTUU

3akoH
COXpaHEeHUs
SHEPTUHU B
MEXaHUKe

JlaGopaTopHas
paborta
«3yuenue
3aKOHa
COXPaHCHHUS
SHEPTUNY

KonebarensHoe
JIBMOKEHUE U €T0
XapaKTePUCTHK

u

3aryxaroue
KoJe0aHusl.
Brinyxiennsie
KOJICOaHHS.
Pe3onanc

MaremaTudecku
W ¥ IPYXKUHHBIN
MAasATHUKHU
Ypok-
HUCCIICOO0BAHUE
«3aBUCUMOCTD
nepuoaa
KoJIeOaHu# OT
JKECTKOCTH
MPY>KUHBI U
MacChl Tpy3a»
[Ipespamenue
SHEPTUH MPHU
MEXaHHUYECKUX
KOJICOaHMIX

JlaGopatopHas
pabora
«Omnpenenenue
9acTOTHI U
nepuosa
KoseOaHui

bubanoreka
HOK
https://m.edsoo.ru/f
fObl12fe

bubnuoreka
HOK
https://m.edsoo.ru/f
fOb1858

bubnuoreka
HOK
https://m.edsoo.ru/f
fOb20f0

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOb197a

bubnunoreka
[HOK
https://m.edsoo.ru/f
fOblaec
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https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec

47

48

49

IIPY>KUHHOTO
MasTHUKa»

JlaGopaTopHas
paborta
«IIpoBepka
HE3aBHCUMOCTH
nepuoja
Kose0aHui
rpysa,
MOJIBEIICHHOTO
K HUTH, OT
MAacchl Ipy3a»

MexanndecKue
BOJIHEI.
CsoiicTBa
MeXaHHUYECKUX
BOJIH.
[IponosbHBIE N
MOTNIEPEUHbIE
BOJIHBI

Ypok-
KOH(EepeHIIHS
"MexaHn4yecKue
BOJIHBI B 1
TBEPAOM TEJIE.
CelicMuJecKue
BOJHBI"

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOb197a

bubanoreka
HOK
https://m.edsoo.ru/f
fOb21fe

50

3BYK.
Pacnipoctpanen
ue ¥ OTpaKeHue

3ByKa

51

Ypok-
HCCIICIOBAHUE
"HaOmroaeHue
3aBUCHMOCTU
BBICOTHI 3BYKa
OT YacTOTHI"

52

I'pomkocTh

3ByKa M BBICOTA

TOHA. 1
AKYCTUYECKUI
pe30HaHC

55


https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

Ypok-

KOH(epeHIHs bubnuoreka
53 "V nbpTpa3Byk u LIOK
nH(}ppa3ByK B https://m.edsoo.ru/f
MpUpoJIe U fOb23ca
TeXHuKe"
[ToaroroBka k
KOHTPOJIBHOU
pabote 1o Teme bubnmoreka
54 "3aKOHBI LIOK
COXpaHEHUS. https://m.edsoo.ru/f
Mexannyeckue fOb25f0
KoJieOaHus 1
BOJIHBI"
KonTponbhas
pabora 1o Teme
"3aKOHBI
55 COXPAHEHUS.
Mexanunueckue
KoJieOaHus 1
BOJIHBI"
DIEeKTPOMarHuT bubnmoreka
56 HOE TI0JI€. HOK
DNeKTpOMarHuT https://m.edsoo.ru/f
HBIC BOJTHBI fOb2abe
CaoiicTBa
57 IJEKTPOMAarHuT
HBIX BOJIH
Ypok-
KOH(epeHIHs
"[Ikana
ANEKTPOMArHUT bubmorexa
58 HBIX BOJIH. HOK
PP https://m.edsoo.ru/f
fob2fe6
ANEKTPOMArHUT
HBIX BOJIH JJISI
COTOBOM CcBsI3U"
Ypok-
HCCIeI0BaHNE bubsmotexa
59 "UzydyeHne HOK
cBOlCTE https://m.edsoo.ru/f
fOb2c6e
ANEKTPOMArHUT

56


https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

HBIX BOJIH C
MTOMOIIIBIO
MOOWJIBHOTO
tenedona"

Pemenue 3agau
Ha OIPEIEIIEHUE

60 9acTOTHI U
JUTUHBI
ANEKTPOMAarHuT
HOW BOJIHBI
DNEeKTpOMarHuT
Has pupojia
- bubnuoTeka
61 Cxkopoctb HOK
cBeTa. https://m.edsoo.ru/f
fob31d0
Bonnossie
CBOICTBA CBETA
HcTounuku
CBeTa.
[IpssMonuHeitHO bubnmoreka
62 °© HOK
pacnpocTpaHeH https://m.edsoo.ru/f
He CBeTa. f0b3658
3aTMeHUS
Connua u Jlynst
3akoH
OTpakKeHHUS
cBeTa. 3epkaia. bubnuoreka
63 Pemenue 3agau LHOK
Ha IPUMEHEHHE https://m.edsoo.ru/f
3aK0Ha fOb38c4
OTpakKeHHUS
cBeTa
[Ipenomnenue bubnuoreka
64 cBeTa. 3aKOH I[IOK
MPETOMIIEHUS https://m.edsoo.ru/f
cBeTa fOb3aea
[TonHoe
BHYTpeHHCE bubnuoreka
65 OTpakeHHE HOK
cBeTA. https://m.edsoo.ru/f
fOb3c5c
Hcnonb3oBanue

57


https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

IIOJIHOTO
BHYTPEHHETO
OTpaXCHUsI B
ONITUYECKUX
CBETOBOJAX

66

JlaGopaTopHnas
pabora
"UccnenoBanue
3aBUCUMOCTH
yria
MIPETIOMIICHUS
CBETOBOTO JIy4a
OT yria
IIaICHUA Ha
rpaHuIie
"BO3IIyX-
crexio""

67

68

Ypok-

KOH(epeHIIHS
"Ucnons3oBanu

€ TIOJTHOTO
BHYTPEHHETO 1
OTpaKeHHUS:
CBETOBO/IbI,
ONITUKOBOJIOKOH

Has CBs3b"

JInH3EL.
Onrnueckas 1
CHJIa JINH3EI

bubanoreka
LHOK
https://m.edsoo.ru/f
fOb3f2c

69

ITocTpoenue
M300pakeHH B 1
JIMH3aX

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOb444a

70

Jlaboparopnast

paborta

"Onpenenenune
(boxycHOTO
paccTosiHus U 1
ONTUYECKOMN

CHJIBI

cobOuparomeit

JTUH3BI"

bubnunoreka
[HOK
https://m.edsoo.ru/f
fOb4206

58



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206

71

Ypok-
KOH(epeHIHs
"Onruueckue
JTIUH30BBIC
npuoopsI"

bubnunoreka
LHOK
https://m.edsoo.ru/f
fOcOa7e

72

I'ma3 kak
OIITHYECKAs
cucrema.
3penue

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOb4684

73

Ypok-
KOH(epeHIHs
"leexTor
3penus. Kak
COXPaHUTH
3peHue"

74

75

76

Paznoxenue
Oenoro ceera B
cnektp. OnbIThI
HeroTona.
Crnoxxenue
CHEKTPaIbHBIX
LIBETOB.
Jucnepcus
cBeTa

JlaGopatopHas
pabota "OnsIThl
0 Pa3IOKEHUIO
Oenoro ceera B
CIICKTp U
BOCTIPUSTHIO
1BeTa
MPeIMETOB MPHU
UX HaOJIOIEHNH
4yepes [BETOBbIE
¢buabTpel"
Ypok-
MPAKTUKYM
"BonHoBbIE
CBOICTBa CBeTa:
aucTepcus,
uHTEpPepeHus
u qudpakmus”

bubanoreka
HOK
https://m.edsoo.ru/f
fOcOf4c

bubanoreka
LHOK
https://m.edsoo.ru/f
fOc0e2a
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https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

O1BITE bubnunoreka
77 Peszepdopna u LIOK
IUJIaHEeTapHas https://m.edsoo.ru/f
MOJ€EIb aTOMa fOc12a8
[Tocrynatel
78 Bopa. Monenb
aroma bopa
Ucnyckanue u
MOTJIOIIECHUE Bubnuoreka
79 CBETAa aTOMOM. [HOK
KBanTsl. https://m.edsoo.ru/f
JInnenyaTeie fOcl44c
CICKTPBI
Ypok-
HpaKTHKYM bubnuoreka
80 "HaOnronenue HOK
https://m.edsoo.ru/f
CHeipos f0c1550
UCITyCKaHUS
bubanoreka
81 PagnoaxkTuBHOC HOK
Tb U €€ BUIbI https://m.edsoo.ru/f
f0c1672
Crpoenue bubnmoreka
82 aTOMHOIO sI/Ipa. [HOK
Hyknonnas https://m.edsoo.ru/f
MOJIETIb fOc18ac
bubnunoreka
PagnoaxkTuBHEBIE
83 MIPEeBPAICHUS. HOK
1 https://m.edsoo.ru/f
3OTOTIBE fOclald
Pemtenue 3agau
bubanoreka
0 TEME: OK
84 "PagroaKTUBHBI 1
https://m.edsoo.ru/f
: " fOclb4a
MIPEeBPAICHUS
85 [Tepuon
noJrypacrnajaa
Ypok-
Bubnuoreka
KOH(EpeHIIHS
" [HOK
86 PangmoakTUBHEI
https://m.edsoo.ru/f
€ U3JTYy4CHHUS B £0c2126
MpUPO/IE,
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https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126

87

MEIULINHE,
TexHuke"
Snepubie
peaxIuu.
3aKOHBI
COXPaHCHHUS
3apsI0BOTO U
MacCOBOI'0
yucen

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOc1c58

88

DHeprusi CBs3U
aATOMHBIX SIJIED.
CBsi3b Macchl U
SHEPTUU

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOcld7a

89

90

Pemenue 3agau
10 TeMe

" nepHble
peakuun"
Peakuuu
CHHTE3a U
JIETICHUS SIAEP.
HUctounukn
SHEPTUH
Counna u 38837

bubanoreka
LHOK
https://m.edsoo.ru/f
fOc1e88

91

92

Ypok-
KOH(EpEHIIHS

" nepHas
JHEpPreTHKA.
HecTBus
paaMoOaKTUBHBIX
U3JIy4CHUHN Ha
KUBBIE
OpraHus3msl"

IToaroroBka k
KOHTPOJIBHOU
pabote 1o Teme
"DnexTpoMarsu
THOE TI0JIE.
DJIEKTPOMArHuT
HbIE BOJIHBI.
KBaHTOBBIE
SIBJICHUS "

bubnuoreka
[HOK
https://m.edsoo.ru/f
f0c223e

93

KonTponsHas

61


https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

pabota mo Teme

"JyeKTpOMarHu
THOE T0JIC.
DJIEKTPOMArHuT
HbBIC BOJIHEL.
KBanToBbie
SIBIICHUSA"
[ToBTOpEHME,
00o01IeHNE.
JlaGopaTopHbIie EI/gIJ(IHOTeKa
o4 ij}gz;m o https://m.edsoo.ru/f
fOc245a
"BzaumopeiicTB
ne ten"
IToBTOpEHME,
00o01IeHNE.
Perenue Bubnnoreka
95 pacyYeTHBIX U HOK
KayeCTBEHHBIX https://m.edsoo.ru/f
3aj1a4 1o TeMe f0c2572
"TennoBele
nporuecch”
[ToBTOpEHME,
00001IeHHE.
Pemenne
pacUYeTHBIX U EHO?ZHOTCM
% KaTeCTBEHIbIN https://m.edsoo.ru/f
3aj7a4 1Mo TeMe f0c2a22
"KILI -
TETUIOBBIX
JIBHUTaTENCH"
[ToBTOpEHuUE,
00o01IeHME.
Pemenue
pacyeTHBIX U EP(I;?HOTGM
o KAHCCTBEHHBIX https://m.edsoo.ru/f
3a7a4 1o TeMe £0c2b30
"KIT/T -
AIIEKTPOYCTAaHOB
oK"
[ToBTOpEHME, bubnuoreka
98 obobmieHne. I[IOK
JlabopaTopHbie https://m.edsoo.ru/f
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https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

paboThI 1O
Kypcy
"CBeTOBbBIE
SIBJIICHHS"

f0c2c52

99

IToBTOpEHME,
0000111IeHHE.
Pabora ¢
TEKCTaMH 110
TeMe "3aKOHBI
COXpaHEHUs B
MexaHuke"

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOc2d6a

10

10

10

IToBTOpEHME,
0000111EeHHE.
PabGoTa ¢
TEKCTAMH 110
TEME
"Konebanusa u
BOJHBI"

IToBTOpEHME,
00o01IeHNE.
PabGoTa ¢
TEKCTAMH 110
teme "CBETOBEIC
sBIeHU"

IToBTOpEHME,
00001IeHHE.
Pabora ¢
TEKCTaMH 110
TEME
"KBaHToBas u
sIepHAsT
¢uzuka"

bubanoreka
HOK
https://m.edsoo.ru/f
f0c2e82

bubanoreka
HOK
https://m.edsoo.ru/f
f0c3044

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

27
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https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

		2023-09-14T18:20:22+0800
	Иркутская область
	Голяковская Елена Юрьевна
	Я являюсь автором этого документа




