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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Du3uka».
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYalolUUMXCSd W OpraHu3alMi0 H3y4deHUs (GU3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuud  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[Iporpamma 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3nKa SBISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouosorueli, acTpoHOMHEH U (HU3NYECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TpPAaMOTHOCTM U UHTEpeca K HayKe Yy
oOyyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTb!
® HAy4YHO OOBSCHSATH SIBJICHUS;
® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAYYHBIE JOKA3aTENIbCTBA IS
MOJTy4€HUs BHIBOJIOB.
[lenu wm3yueHus: (QU3MKKM HA YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konuenmuu npenojaBanus ydebHoro npeamera «®@usnka» B 00pa3oBaTeIbHBIX OpraHU3aALUAX
Poccuiickoit ®enepanuu, pealu3ymoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble IMPOTrpaMMbl,
yTBepka€HHONW pemeHneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaloluxcsi K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a1a4:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEILICHHUS TNPOCTEHINNX Ppacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMCHHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;
® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JAejaeT BbIOOp MpOBEACHHs J1a0OpaTOpHBIX paboOT H
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIMXCs, CIIUCKA SKCTIEPUMEHTAIIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/apCTBEHHOIO SK3aMeHa 110 (PU3UKeE.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usnka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs U3MepeHuil. MexayHapogHas CHCTEMa €IMHHIL.

Kak ¢usuka u apyrue ecrtecTBeHHble HAayKH M3Yy4aroT NMpUponay. EcTecTBeHHOHayuyHBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(bu3nUecKuX SABJICHUN C OMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIJIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U IpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.
N3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.
Onpenenenue pasmMepoB MaJbIX TEIl.

e wnN

N3mepenue TemmepaTtypbl NHpU IOMOIIM JKUAKOCTHOIO TEPMOMETpa M JaTdyMKa
TeMIepaTyphbl.
6. IlpoBemenue wmccineqOBaHMS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBEICHHUA O CTPOCHHMH BeleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, MX pa3Mmepbl. OMNbITHI, J0Ka3bIBArOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne yactuil BemecTBa. CBSI3b CKOPOCTH JBIDKEHUS YACTHI[ C TEMIIEPATypOH.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumopelicTBHE 4YacTHIl BEIIECTBA: MPUTSDKEHHE U
OTTaJIKMBaHUE.

ArperaTHple COCTOSIHHS ~ BEIIECTBA: CTPOCHHWE Ta30B, JKUJIKOCTEH W  TBEPMABIX
(KpUCTaJUTMYECKHX) Tel. B3anMoOCBs3p MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUH
BO/JIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmonenue siBneHUH, OOBACHSIOMUXCA MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHIL

BEIIIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. Ouenka AuameTpa aTomMa METOAOM PsIOB (C UCIONIb30BaHUEM (hoTorpaduii).

2. OmnbIThl O HAOIOIEHUIO TEIVIOBOTO PACHIMPEHUS T'a30B.

3. OnbITl 1O OOHAPYKEHUIO IEHCTBHS CHII MOJICKYJISIPHOTO MPUTSKECHHUS.



Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.

Mexanuueckoe JBUXKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsist CKOpoCTb ITPY HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r myTH ¥ BpeMEHU IBUKEHUSI.

SBneHue wmHepuMu. 3aKOH HMHEpUUHU. B3aumoneicTBHE Tel Kak IpUYMHA H3MCHCHHS
CKOPOCTH IBMXKEHHUsS Tel. Macca kak Mepa mHepTHOCTH Tena. IlnotHocts BemecrtBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue Ccwiibl ¢ NMOMOLIBIO JWHAMOMETpa. SIBieHue TAroreHus u cuwia Tspkectu. Cuia
TSDKECTH Ha Jpyrux IuiaHerax. Bec Ttena. HeBecomocTs. CiiojkeHue CWIl, HallpaBJICHHBIX II0
onHOI npsmoil. PaBHozelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHre MeXaHU4eCcKoro JIBUKEHUs Tea.

2. H3mepeHne CKOPOCTHU NPSAMOIMHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBUH TEJL.
5. CpaBHEHHE MaccC 110 B3aUMOACUCTBHIO TEIl.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHOM MPSMO.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpexneneHue cpenHell CKOPOCTH CKOJBXEHUS Opycka WM IIapuKa M0 HAKIOHHON
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (Aeopmanuiv) IpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella U
XapakTepa COIPUKACAOIINXCS TOBEPXHOCTEN.

Pa3nes 4. /laBieHue TBEPABIX TeJl, ;KMAKOCTel U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JIaBJIEHUs ra3a oT 00béMa, Temieparypsl. [lepenada naBieHust TBEPABIMU TEIAMHU, KUIAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne mMamMHbBL. 3aBUCUMOCTH HABJICHUS KUAKOCTH OT
ryounsl.  [wapocratmueckuit  mapagokc. CooOmatomuecss cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHON
obonouku 3emnu. OnbiT Toppuueru. M3mepenue arMocdepHOro JaBieHHs. 3aBUCHUMOCTb
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBuE KUIKOCTH U ra3a Ha MorpykE€HHOE B HUX Teso. BriTankuparomas (apxume10Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Hemoncmpayuu.

1. 3aBHCHMOCTbH JaBJIEHUS T'a3a OT TEMIIEPATYPBhI.

2. Tlepenaua naBneHus )KMIKOCTBIO U Ta30M.

3. CooOlmaromnmecs: CoCy/Ibl.

4. T'mapaBiryecKui mpecc.



[IposiBneHue necTBUst aTMOCHEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00bEMAa MOTPYKEHHOM dYacTH Tela |
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WIM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTb
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAKOIIECH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpy>KEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHPOBAHME JIOAKUM M ONpEJelieHue €€
Ipy3010bEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.
Mexanudeckast pabota. MOIIHOCTb.

[IpocTpie MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHneHue npaBuia paBHOBECHs pbhluara K OJIOKY. «30J0TO€ MPaBHIIO» MEXAHUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MeXaHNU3MBbI B OBITY U TEXHHKE.

Mexanuueckass »Heprus. KuHeTnmueckas W mNOTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOU SHEPTUH B IPYTrOi. 3aKOH COXPAHECHHS YHEPTUU B MEXaHUKE.
Hemoncmpayuu.

1.

[TprMepbI MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimot.

1. Omnpenenenue pabOTHl CUJIBl TPEHUS TNPU PABHOMEPHOM [JBHKEHUH Tela II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenosaHnue yca0BUN paBHOBECHUS pblyara.
3. HMsmepenune KII1/] HakIOHHON MIOCKOCTH.
4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW DHEPIUH.
8 KUIACC

Paznen 6. TenioBbIe iBJIEHNA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUM CTPOECHHS BeulecTBa. Macca
nu pazMepLI aTOMOB H MOJ'IeKy.]'I. OHBITI)I, noz(TBepncna}onme OCHOBHBIC ITIOJIOKCHUA
MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, )KHUJIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucramueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJICKYJISPHO-KUHETHUYECKOW Teopuu. (CMaymBaHWE W KaNWUIAPHBIE sBIICHUs. TeruioBoe
pacIIMpEeHne U CXKaTHe.



Temmnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHHUS YacCTHULL.
Buyrpennsist sHeprusi. CmocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruu: Terionepenada u
coBepieHre padoThl. Bupl Temionepeaayn: TeIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHHUE.

KonuuecTBo TemioThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIMYECKHUX
BEIIECTB. YAenbHas Teryora riaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPATYypbl KUIEHHS OT
aTMoc(epHOro JaBiIeHHUS.

BiaxxHoCTh BO31TyXA.

OHeprus TOIIMBA. Y IeJIbHAas TEIJIOTa CrOPaHMsL.

[Mpunmunsr  pabotel TermoBbix aurateneil KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIH U 3aLIUTa OKPYkKarOLIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

HabGmronenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SIBJICHHM.
Habmroienue TemnoBoro pacivpeHus Ted.
M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[IpaBuna n3amMepeHus TeMiepaTyphl.
Buae! Tenonepenaun.
OxnaxeHue Ipu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEILIECTB.
. Habmoienue xunenus.

WK NOUL R WDNE

=
= O

=
N

. HabnroieHue nocTostHCTBa TeMIepaTypbl MPH TIaBIEHUH.

13. Mojenu TEeIIOBLIX ABUTaTeIEH.

Jlabopamopuwie pabomul u onvimot.

1. OnbITHI O OOHAPYKEHHUIO NEUCTBHUS CUJI MOJIEKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEI.
4. OrmpenelieHUe NaBJIEHUs BO3AyXa B OAJIJIOHE HITIPUIIA.
5. OmnbITel, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh MHaBICHUS BO3AyXa OT ero o0béMa u

HarpeBaHus WU OXJIAKICHHUS.

6. IlpoBepka THMIOTE3Bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKe OT TeMIiepaTyphl.

7. HaOmroneHne n3MeHEeHUs] BHYTPEHHEW PHEPTUU Tejla B pe3yJibTaTe TEIUIONEpeIaun U
paboThl BHEITHUX CHIL

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOMBI.

9. OmpeneneHrue KOJUYECTBA TEIUIOTHI, MOJYYSCHHOTO BOJIOM MpU TEIUIOOOMEHE C
HarpeThIM METAIMYECKUM LHJIHHAPOM.

10. Onpenenenue yaenbHOM TEMITOEMKOCTH BEILIECTBA.

11. ccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3IyXa.

13. Onpenenenue yaenbHON TEIUIOTHI IJIABJICHUS JIbJA.



Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja aJIEeKTpUYECKUX 3apsiioB. B3anMmopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIMYUHBI
3aps1I0B U PACCTOSHUS MEXKAY TeIaMH).

Onexrpuueckoe nose. Hanpsox€éHHocTs anexTpudeckoro nons. IIpuHnun cynepnozunun
AIIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoMa. IIpoBOIHUKY U TUDIIEKTPUKU. 3aKOH COXPAHEHHUS HIEKTPUYECKOTrO 3apsa.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHUS JJIEKTPUYECKOro ToKa. McTouyHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexrpuueckasd unenb. Cuna Toka. OnekTpuyeckoe HampspbkeHue. ComnpoTuBieHHE
IIPOBOJIHMKA. YJIEJIBHOE CONPOTUBJICHME BemecTBa. 3akoH Owma Uil  ydacTka LEHu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DiekTpuueckue 1enu
U MIOTPeOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrositHHbIE MarHuThHL. B3auMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
MarunuTtHoe noJie 3eMJIM U ero 3Ha4eHHe JJIs Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha IPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOrO ToKa. Mcnosbp3oBaHue
JJIEKTPOABUTaTENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoM  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Ted.

JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IEKTPOCKOIIA.

OneKTpocTaTU4ecKast HHIYKIUS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKH U TUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH ITOCTOSIHHOTO TOKA.
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JleficTBHS 2EKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. I'a30BBIi1 pa3psn.
. 3mepeHne CHitbl TOKa aMIEPMETPOM.

[
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=
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
H

. PeoctaT u MmarasuH conpoTUBICHUN.

. B3aumozeiicTBre NOCTOSHHBIX MarHUTOB.

. MonenupoBaHe HEBO3MOXXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX 110JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

R
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. MarauTHoe moJjie Toka. DJIeKTPOMAarHurT.
. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

N
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21.
22.
23.
24.
25.

OEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.

HccenenoBanue siBJICHUS JJIEKTPOMArHUTHON UHAYKIUH.

Onpitel @apagnes.

3aBUCUMOCTb HAIIPABJIEHHSI HHAYKLIMOHHOIO TOKA OT YCJIOBUH €ro BOSHUKHOBEHHS.
OJeKTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuwvie padbomwt u onvimol.

1. OmbITHI O HAOIIOIEHHUIO FIEKTPU3ALMH TNl MHIYKIIHMEH U IPH CONPUKOCHOBEHHUU.

2. HccnenoBanue 1eWCTBUS AIEKTPUYECKOTO MOJISI HA IPOBOAHUKHU U TUJIEKTPUKU.

3. CoOopka u mpoBepka padbOThI AIEKTPUIESCKOM IIEMU MTOCTOSTHHOTO TOKA.

4. W3mepeHue U peryjJupoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryampoBaHue HANPSKEHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Y€PE3 PE3UCTOP, OT COPOTUBIICHUS
pe3UCTOpa U HAPSKEHMS Ha PE3UCTOpE.

7. OnbIThl, JAEMOHCTPUPYIOIME  3aBUCUMOCTb  3JEKTPHUYECKOIO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JUIMHBI, IJIOIIA 1 NONEPEYHOT0 CEYEHHS U MaTepHala.

8. IIpoBepka mpaBuiia CIOXKEHUS HAINPSIKEHUN MPU MOCIEI0BATEIBHOM COEIUHEHHU
JIBYX PE€3UCTOPOB.

9. IIpoBepka mpaBwiia Juisi CUIIBI TOKA IIPU MAPAJUIEIIBHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOIO TOKA, UTYILIEr0 YEPE3 PE3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HaIpsHKEHUS
Ha HEW.

13. Onpenenenne KIIJ] HarpeBaTens.

14. VccnenoBanre MarHUTHOTO B3aUMOJAEHCTBUS ITOCTOSTHHBIX MarHUTOB.

15. 3yyeHne MarHUTHOTO IIOJIsI TOCTOSHHBIX MAarHUTOB HpU UX OOBEAMHEHUU H
pa3JeIeHun.

16. MccnenoBanue JENCTBUS DJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMO/IEUCTBUS KaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIpaBJIEHUS TOKA B KaTyIIIKE.

18. M3y4yeHue AeicTBYSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoncTtpyupoBaHue u u3y4eHue paboThl AIEKTPOABUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHOM yCTaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLMU: HCCIEI0BaHUE
M3MEHEHUH 3HaYeHMsI U HAaIPaBJIEHUSI UHAYKIIHOHHOTO TOKa.

9 KIIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe asmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOe mpsMonMHENHOe aBMXKeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tella IPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHeiHoe aBrkenne. CBoOoiHoe mageHne. OmbIThI

lamunes.

PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTH. [lepuon u wacrora obpamenus. JluneitHas u
yIJI0Basi CKOpocTu. LIeHTpoCcTpeMUTENBHOE YCKOPEHNE.



ITepsoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tperuii 3akon Herorona. [lpuHimn
CYNEPIO3ULUHU CHUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUSI CKOJIbKEHHUS, CHJIa TPEHUS
MIOKOS1, APYT'HE BUIbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TMaJeHUS.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. Heecomocts u
HIEpPErpy3KHU.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Nmnynec tena. M3smeHenue umnyibsca. Mmmynsc cumbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannyeckas pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroctd, TpeHusi. Cs3b
sHepruu W paboTel. [loTeHIManbHas SHeprus Tena, MOJHSATOrO HaJ TOBEPXHOCTHIO 3EMIIU.
IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroneHue MEXaHU4eCKOTo JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.

2. CpaBHEHME IIyTEW U TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS MPSIMOIUHEHHOTO ABUKEHUSI.

HccenenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSL.

Habmtoienue nBr>KeHuUs Tena Mo OKPYKHOCTH.

HabGmonenrne MexaHnyecKuX SBJICHHUM, MPOUCXOANIUX B cucTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIbHO KaOuHeTa PU3NKHU.

o v kAW

3aBUCHUMOCTh YCKOPEHHS TeJla OT Macchl Tejla U IeUCTBYIOIIEH Ha HErO CHUJIBI.

8. HaOmoneHune paBeHCTBA CHJI IPU B3aUMOJCHCTBUY TeIl.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJICHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITyJIbCca IIPU HEYIPYIOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbCca IIPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUM.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEprUU pU CBOOOHOM MaICHUH.

16. CoxpaHeHnEe MEXaHUYECKOW PHEPTUH NP IBUKEHUH Te€JIa MO IEHCTBUEM NPY>KUHBI.

Jlabopamopmnwvie padbomut u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roOHa U JaJbHEHIIEro paBHOMEPHOTO ABM)KEHHUS
IApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapHUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla NpPU PABHOYCKOPEHHOM JBMKEHHHM IO HAKJIOHHON
MJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.
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10.

11.

[TpoBepka THIIOTE3BI: €CIAM TPH PABHOYCKOPEHHOM JBIDKEHHHM 0€3 HadalbHOU
CKOpPOCTH INYTH OTHOCATCA KaK pPAang HEYETHBIX 4YuCCil, TO COOTBCTCTBYIOIIHC
[IPOMEXYTKU BPEMEHU OJJUHAKOBBL.

HccnenoBanne 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAJbHOTO
JIABJICHHUSI.

Onpenenenne kKodhUIMEHTA TPEHUS CKOJBKCHHSL.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne paboOTBl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAILHOW MTOBEPXHOCTH.

Onpenenenre padOThI CHIIBI YOPYTOCTH TPU TOABEME Tpy3a C HCIOJIB30BaHUEM
HEIIOABUXKXHOT'O YU ITOABUXKXHOT'O 6JIOKOB.

M3y4yeHue 3aKkoHa COXpaHEHHSI SHSPTHH.

Pa3zgen 9. Mexannueckue KoJae0aHud U BOJIHBI.

KonebarensHoe JABHXXCHUC. OCHOBHEBIE XapaKTCPHUCTUKHU KOJIEOAHHIA: nepuon, 4acrtrora,
aMIUIMTYyaa. MarteMaTHYeCKU H pr)KI/IHHHﬁ MassTHHKH. HpeBpameHHe OHCPIur IIpH

KOJIE0ATEIBHOM JIBUKECHUMU.
3aryxaromiue KojebaHus. BeiHykaeHHbIC KoJicOaHus. Pe3oHanc. MexaHHMUYECKHE BOJIHBI.

CaoiicTBa MexaHnueckux BOJiH. [IpogonpHble U monepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndyeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.
3ByK. ['pomMKkOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. udpa3Byk u yapTpa3BykK.

Hemoncmpayuu.

1. HaGmronenue xonebaHuii Tel Mo JSHCTBUEM CHUIIBI TSXKECTH U CHITBI YIIPYTOCTH.

2. HaGmropenue koneOaHui Tpy3a HA HUTH U HA TIPYKHUHE.

3. HaOmtoneHue BBIHYAEHHBIX KoJeOaHHI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEINN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYEeCKUH pe30HaHC.

Jlabopamopuwie pabomul u onvimot.

1. Omnpenenenune 4acTOTHI M EPHOAA KOJIEOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpezaeneHue 4acTOThI U NepHOJa KOJEOAaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHoja KoieOaHUM MOJABEIIEHHOTO K HUTU Ipy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IEpHUOJA KOJEOaHUM MPY)KMHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBHCUMOCTH TepHoOJa KOJeOaHWI Tpy3a, MOABEIMICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpUoja KoJeOaHWH MPYXKHUHHOTO
MasiTHUKA OT Macchl I'py3a U )KECTKOCTH MPYKHUHBI.

7. W3mepeHue yckopeHUs! CBOOOIHOTO MaJIeHHUS.

Paszpnen 10. DineKkTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX

BonH. IlIkana OJICKTPOMArHUTHBIX BOJIH. Hcnons3oBanue SJICKTPOMArdHuTHBIX BOJIH IJISA COTOBOM

CBs3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOCTBA CBETA.
Hemoncmpayuu.
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1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomsl u onvinol.
1. V3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C IIOMOLIbI0 MOOMIIBHOTO Tele(oHa.
Pa3gen 11. CBeToBbIe IBJICHUS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHelHOE pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBO/AX.
Jlunza. Xox nyuedr B numH3e. Onrtudeckas cucrema (oToanmnapara, MUKpPOCKONA U
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1albHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. OnbiTel HptoToHa. CiiokeHue CrieKTpajabHBIX [IBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tonyuyenne n300paXkeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
[Tpenomiienue cBera.
OnTHuueckuil cBeToBOA.
Xon styueit B coOMparomiei JuHs3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[TosryueHnue n300paxeHU ¢ MOMOILBIO JIUH3.
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. Ilpuniun neiictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOTA.

10. Mopaens rna3sa.

11. PaznokeHue 6emoro cBera B CIEKT).

12. Ionyuenue 6eoro cBeTa Mpu CIOKEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopmnwvie padbomuvt u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKeHUsI CBETOBOTO JIyya OT yTIJla MaJeHusl.
2. H3yueHue XxapakTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEIOMJIEHUSI CBETOBOTO JIyda OT yIJla MaJeHUs Ha
TPAHULIE €BO3AYX—CTEKIIO».

[Tomyuenue n300paskeHMit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Ornpenenenne POKyCHOTO PACCTOSIHUS U ONTHYECKOM CUITBI COOMPAOIIEH JIMH3HBI.
OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETA B CIIEKT.

Nowuvk

OnbITEl O BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOIEHUM Yepe3 IIBETOBBIC
(GUIBTPBI.

Paznen 12. KBanToBbIe siBJIeHMSI.

OmneiTel Pesepdopna u nnanerapuas moaens aroma. Moaens atoma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

PagunoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO sijpa.
Hyknonnas Mogmens aromMHoro sapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
IoJypacrnaaa aTOMHBIX sJIep.

SnepHble peakyy. 3aKOHbI COXPAaHEHUs 3apsI0BOIO U MAacCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToOMHbIX szaep. CBsa3p macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounuku
sHepruu CoyHIA U 3BE3.
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Anepnas sHepreTuka. JledcTBUS paAuoaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTaHU3MBbI.
Hemoncmpayuu.

CrexTpbl U3JIy4eHHs U TOTJIOIIEHUS.

CrieKTpbl pa3IMYHbIX Ta30B.

CnekTp Boaopoaa.

Habumonenune tpeko B kamepe BuibcoHa.

v wN e

Pabora cuéTunka HOHU3UPYIOLINX U3TYyUEHUI.
Perucrpanus uzinydeHus: npupoOAHBIX MUHEPAJIOB U MIPOTYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HaGmroeHue CIUIOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITy4eHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YACTULBI 1O TOPMO3HOMY IyTH (I10

¢dororpadusm).

3. HsmepeHue paanoakTUBHOTO (oHA.

IHoBTOpPHUTEJIHbHO-00001IAK0 NI MOLYJIb.

[ToBTOpUTENBEHO-0000IIAIOMIMK ~ MOAYJAh MpEeAHAa3HAueH [UIsl CUCTeMaTH3aluu U
00001IeHNs TTPEIMETHOTO COACPIKAHMS M OIBITA NEATEIHbHOCTH, IPUOOPETEHHOTO MTPH U3YICHUU
BCEro Kypca (hU3MKH, a TaKkKe ISl MOATOTOBKH K OCHOBHOMY TOCYJIapCTBCHHOMY 3K3aMEHY I10
busnke 151 00yUarOIMXCsl, BBIOPABIINUX 3TOT YU€OHBIHN MpeaMeT.

[Ipy w3ydyeHWHM JAHHOTO MOJYJS pEaNu3yIOTCd M CHCTEMaTU3UPYIOTCS  BUIbBI
NEeSTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTCs JOCTHKEHHE TMPEAMETHBIX U
METANPEIMETHBIX TIAHUPYEMBIX Pe3yJIbTaTOB OOy4eHHs, (POPMHPYETCS €CTCCTBCHHOHAYYHAs
rPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCJICJOBAHMS SIBICHUM NPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHsSI TOITy4YCHHbIE 3HAHUS,
pemarh 3aJa4k, B TOM YHCII€ KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIANBHO AEATEIbHOCTHBINA XapaKTep TaHHOIO pas3zelia peaausyercs 3a C4ET TOoro,
YTO 00yUaroIUecs BHIMOTHSIOT 3aaHMs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE TMOJIYY€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKPY>KaIOIIEH NpUPO/Ie U MMOBCETHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJ/bl MCCIIEIOBAHUS (U3UUYECKUX SIBIICHUM, B TOM YHUCIE IS
MIPOBEPKH THIOTE3 U MOJYUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATH HAy4YHBIE OCHOBBI HAMOOJIEe Ba)XHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPAKTHYECKOTO HCIOJIb30BaHMUS PA3JIMYHBIX HMCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHa MIPEBPAILICHUS K COXPAHEHHs BCEX U3BECTHHIX BUIOB SHEPTHH.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenue Qu3MKHM Ha YpPOBHE OCHOBHOIO 0OIIero oO0pa3oBaHWs HaIlpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMIPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorerocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHICKON (PU3NYECKOit
HaYKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpa:kAaHCKOro U IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6CY)KI{€HI/II/I O6HIGCTBGHHO 3HAYUMBIX U 3THYCCKHUX
po0JIeM, CBA3aHHBIX ¢ TPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

- OCO3HAaHHEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX MTPHUHIIUIIOB B ACATCIIbHOCTHU y‘-IéHOFO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

- BOCIPHSTHE ICTETHUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHUS

- OCO3HAHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHIIIEH COCTABISIONIEH KYJIbTYPBHI;

- pa3BUTHE HAYYHOU JTHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) hpopmupoBaHus KyJbTYPbI 310POBbS M SMOLMOHAIBHOI0 0J1ar0NoyYHs:

- OCO3HAaHHE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IacHOr0 IOBEACHMSI Ha TpaHCIOpTE, Ha JOporax, C
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B JIOMALITHHUX YCIOBUSIX;

- c(popMHUPOBAaHHOCTh HaBBbIKAa peQIIeKCUH, MPU3HAHKE CBOETO MpaBa Ha OLIMOKY U TaKOro
e IIpaBa y Apyroro 4eaoBeKa;

6) TpynoBOro BocnuTaHUsA:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAaKTUYECKUX 3a/1ad (B paMKaX CeMbH, 00pa30BaTEbHOM
OpraHu3alM, TOpojaa, Kpas) TEXHOJIOTMYECKOM M COLMalbHOM  HampaBJIeHHOCTH,
TpeOyIOIUX B TOM YHCIIE U PU3MUECKUX 3HAHU;

- HUHTEpeC K NMPAaKTUYECKOMY M3ydeHUIo Mpodeccui, CBI3aHHBIX C PU3UKOM;

7) 3K010THYECKOr0 BOCTIMTAHUSA

- OpHMEHTalMsi Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM I pelIeHus 3aJady B OO0JIacTH
OKpY’Kalollel cpeibl, MJIAaHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXHBIX IOCIEICTBUIM
JUISL OKPY’KaIOIIEeH Cpebl;

- OCO3HaHMe II00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ananTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAJIbHO M NPUPOIHON cpelbl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUHM WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTHUX;

- IOBBIIIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEIbHOCTD;

- NMOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4HcIEe (OPMYIMPOBATH WUJEH,
IIOHATHA, TUIIOTE3bI O (1)I/I3I/I‘-IGCKI/IX 06’b€KTaX U ABJICHUAX,
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e - oco3HaHHUE Ae(UIMTOB COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH B 00JaCTH (PU3HKH;

® - [INIAaHUPOBAHUE CBOCTO Pa3BUTH B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILICCKI/IX 3HaHPII>i;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa H 5KOHOMUKH,
B TOM YHCJIE€ C HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX I[CﬁCTBHfI C y‘léTOM BJIMAHUA Ha OKPYXKaAIyr0 CpCay, BO3MOXXHBIX
I7100aIbHBIX HOCHCHCTBHﬁ.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesymnbrare ocBoeHHs mOporpamMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOydatomeroca OyayT c(hOpMUPOBaHbBl MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHBEpCaJIbHble Y4eOHbIE JEHCTBUS, KOMMYHUKAaTHBHbBIE
YHHUBEpCaJIbHbIE YUeOHbIE ICHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHbBIC YUeOHbIE NEHCTBUS.

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble Jlornyeckune AefcTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUM);
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(PUKALUK, OCHOBAHMS AJs1 00001IeH s
Y CPaBHEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U IIPOTUBOPEUYMS B pacCMAaTPUBAEMBbIX (PaKTax, NaHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3U INPU U3YYEHUU (PU3UUECKHUX SBJICHUH U
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHJYKTUBHBIX
YMO3aKII0YEeHNU, BbIIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEIUYNH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus ydeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHUs, BBHIOOp Hambosee MOIXOISIIETO C
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBrbIe ncciaenoBareanLcKue 1eliCTBUA.

MCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTAaBJIEHHOMY IUIaHY OIBIT, HECJIOXHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeJOBaHNEe (PU3NUECKOTO SBICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYUYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYyITUPOBaTH O00OOIIEHUS W  BBIBOABI IO  pe3yJibTaraM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (U3UYECKUX MPOIIECCOB, a TAKKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

PabGora ¢ unopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IOUCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YUYETOM IpeaoKeHHON yueOHOoM (pusnueckoit 3a1auu;
aQHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;
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CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY NpEICTaBICHUS HWHPOpMAIUA U
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH, WHON
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XoJe OOCYXIeHHs Y4eOHOTO Marepuana, pe3yjibTaToB J1abopaToOpHBIX padboT U
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXXACHHUS C CYXKACHUSMH JPYIUX YYacTHHKOB JIHAJIoOra,
OOHapyKMBaTh PA3JINUUE U CXOACTBO TO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPEACTABIATH  PE3YNbTaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IpY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpENeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTas KAa4EeCTBEHHOTO pe3yJbTaTra IO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHPYA CBOU HeﬁCTBHH C ApyruMHU YICHAMHU KOMaHAbI,;
OLICHMBAaTh KAa4yeCTBO CBOEro BKJIaga B OOMMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX JUIsl pELICHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCSA B PA3IMYHBIX MOJAXOAAX NPUHATUS peHIeHUH (MHIMBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBAaTh MpejaraéMble BApUAHThI PEILICHUM;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUM U IIpeuIaraTh IiaH €€ U3MEHEHNUS,

OOBSICHATH TNPUYMHBI JIOCTUXKEHUS (HEJOCTMDXKEHUS) pe3yJbTaToOB JEATENbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIOJHEHHUS (PU3UUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO JAPYTOro YeloBeKa B XOJe CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMaTb MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;
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npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU peuieHHH (QU3UYECKUX 3aJad Wil B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ [IPaBo JPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K konny oOydenus B 7 KJjacce ImpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYOAas cwia, aedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOLIAIOIUECS COCYIbI;

pasnuyats sBieHus (auddys3usi, TEII0BOE ABMKEHHE YaCTHILl BELIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE Tell, PABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHONW OCBhK BpAlllCHMs, Iepefadya JaBICHUsS TBEPIAbIMU
TEJIaMH, KUAKOCTAMHU U razaMu, aTMoc(epHOe JaBjieHHE, IIJIaBaHUE TEeJl, IPEeBpalleHus
MEXaHUUYECKOW SHEPIUn) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBICHUE U3YyUYEHHBIX (PH3MUECKUX SBICHUI B OKPYXKAIOIIEM MHUpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHHUE DbIO,
pblYary B Teje YeloBeKa, IPU 3TOM IEepeBOIUTHh MPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHUIM;

OTNMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIb3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IMyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHWJIA YIPYTOCTH, CHJA TSDKECTH, BEC Tella, CHUJla TPEHUs, [ABIICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHWdeckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AEeUCTBUS
MEXaHHU3MOB, KMHETUYECKasi W MOTEHLUaJIbHasl dHEPTUs), IPU ONHCAHUU IPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONIb3yEMbIX BEINYMH, UX 0003HAYEHUS U €TUHUIIBI
(GU3NUeCKUX BETUYMH, HAXOJUTh (DOPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (pU3MYEecKHe SBICHHS U MPOLECCHl, HCIOJIb3YS
IpaBHJia CJIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPaHEHUS MEXaHW4YEeCKOM DHEpPruu, IpU OTOM J1aBaTb CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPAYKEHHE;

OO0BSACHATh (U3NYECKUE SBJICHMS, IMPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPaKTHKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh INPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMopoil Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBICHUN, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;
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pemiath pacuéTHbIe 3a7aud B 1—2 JEHCTBUSA, HCHOJB3Yys 3aKOHBI M (HOPMYIIBI,
CBs3bIBalOIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PM3UYECKHE BEIUYMHBI B (OPMYIBI U
IPOBOJUTH PAacyEThl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIC IJISI PEIICHUS
3ajjay, OLEHUBATh PEAINCTUYHOCTD MOTYYEHHONW (PU3NYECKOI BETMUNHBL;
pacrio3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXKHO PEUIMTh MPU HNOMOIIM (PU3HYECKHX
METOJ0B, B OIMCAHMM MCCICNOBAHUSA BBIICIATH IPOBEPAEMOE IIPEIIIOIOKEHUE
(rumore3y), pazauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yJbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeIaTh BBIBOJKI 110 €T0 Pe3yiIbTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHPOBATH TPOBEPSEMble NPEIANOIOKECHUs, COOUpaTh YCTAHOBKY U3
NPEIOKEHHOT0 000PY/I0BAaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYIIMPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIepaTypbl C HUCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH
NOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COMIOTHOM MOrPEUIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYTOH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCMMOCTH ITyTH PAaBHOMEPHO JIBHXKYILErOCs
TeJa OT BPEMEHU JIBUKEHUS TeJla, CHUJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIn
CONPUKOCHOBEHHMSI TeJl, CWJIbl YIPYTOCTH OT YAJUHEHMs NPYKUHBI, BBITAJIKUBAIOLIEH
CHIIbl 0T O00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO HOTPYXEHO TEJO,
YCIIOBUM IJIaBaHUS TeJl, YCIOBUHM paBHOBECHS phlyara M OJIOKOB), y4acTBOBAaTh B
IUIAaHUPOBAaHUM y4yeOHOro HCCIeNOBaHMsA, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEHus, cilenys MpeIoKeHHOMY IIaHy, (PUKCHPOBATh pe3yJIbTaThl MOJy4eHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPJAOrOo Tela, CWIA TPEHUSI CKOJBXKEHHS, JaBJIEHHE BO3/AyXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha IMOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl HpPeasIoKEHHON
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIIMYUHBI;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
000opyI0BaHUEM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, MOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha WX ONMCAHMA (B TOM 4MCIE: NOAIMIHUKU, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIHOJb3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUH U HEOOXOAUMBIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MPHUMEPax) MPaKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
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0e30MacHOCTH TPH OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpPAHEHHs 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOIO IIOBEIACHMS B
OKpYXaroIlIeH Cpeac;

OCYHIECTBIISITh OTOOp HMCTOYHMKOB HHGopManuu B VHTEepHETe B COOTBETCTBUU C
3a/IaHHBIM IIOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUN U IYTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICISITh HH(GOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JINTEPATypy
($U3NIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHMs WHGPOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHUE NMHUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOpPMAIK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOJIUYHO AeNaTh
KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX UCCIIEIOBAaHUI, IPU 3TOM
IpaMOTHO HWCHOJB30BAaTh HM3YYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATh BBHICTYIIJICHUE ITPE3EHTaLUEN;

IIPYU BBINIOJIHEHUHU YUEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenensaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUHM C MIOCTABJIEHHBIMU 3a/1a4aMH, CJIEANTH 32 BBHIITOJIHEHUEM TUIaHA
NEHCTBUI, aJeKBAaTHO OICHMBAaTh COOCTBEHHBIH BKJIaJ B JESATENBHOCTb TPYIIIBL,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBAsI MHEHUE OKPY KAIOIINX.

K konimy oOydenust B 8 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

MCIIOJIb30BaTh MOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBIIICHHBIA U HEHACBILIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKHH TOK, MArHUTHOE
T0JIE;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAlIUs,
IJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIICHHE, Terjioneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, ACHCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIMS) TIO ONHMCAHUI0O WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOe SBIICHNUE;

pacro3HaBaTh MPOSBICHUE U3YyUYCHHBIX (DU3UYECKUX SIBJICHUH B OKPYKAIOIIEM MHUPE, B
TOM 4Hciie (u3ndeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKCHHE W
KamWUIIpHBIE SIBIICHUS B TPHUPOJAE, KPUCTAUTBI B mpupojne, u3iaydeHue CouHIla,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTpUYECKUE SBIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid TOIIOCOB, POJIb MATHUTHOTO TOJSI JJIsi KU3HHM Ha
3emite, MOJSPHOE CUSHHE, MPU ITOM TEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHI;,
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ONKCHIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIONIB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJIWYECTBO TEIUIOTHI, YyJAeIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHas TEIUIOTa IUIABJICHUS, YJAEJIbHAas TeIIoTa
napooOpa3oBaHus, yAeIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
NEHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3JyXa, 3JEKTPHUUECKUN
3apsif, cuja TOKa, OJIIGKTPUYECKOE HaIpsDKeHUEe, COINPOTUBIECHUE IMPOBOJHUKA,
YZAEIBHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JEKTPUUECKOI0 TOKA), IPU
ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOIb3YEMBIX BEIUYHUH,
0003HaYeHHs] M €AUHULIBI (PU3HUUECKUX BEJIMYUH, HAXOJUTh (DOPMYIIbI, CBA3BIBAIOIIUE
JaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M TIPOLECCHI, HCIIONb3YS
OCHOBHbBIE TIOJIOKEHUSI MOJEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
IOPUHLMII CYNEPHO3UIMM Ioyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsiga, 3akoH Oma i ydacTka uemnu, 3akoH J[xoyns—JleHma, 3akoH cOXpaHeHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATH (PpU3MYECKHE TPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyauui IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISIBJISITH
IPUYMHHOCIEACTBEHHbBIE CBA3H, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemarhs pacy€THble 3a7aud B 2-3 JEMCTBHS, MCHOIb3Ys 3aKOHbI M (HOPMYJIbI,
CBs3bIBaroIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JAJISl PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JIsl €€ pPellleHus, IPOBOAUTH PacUEThl U
CpaBHUBATh MOJIy4€HHOE 3HaUeHUe (PU3NUeCcKON BETMUUHBI C U3BECTHBIMU JAaHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO PEUIMTh IMPH MOMOIIM (HU3UYECKHX
METOJIOB,  MCIIONb3Yysl ~ ONMCAaHUE  MCCIENOBAaHUSA,  BBIIEIATH  NPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh IPaBUWJIBHOCTh MOPSAKAa IPOBEACHHS HCCIEI0BaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (KanwuIspHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3[dyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCAa OCTBIBAHUS U HarpPEBAHUS NPU U3IIyUYEHUU OT LIBETA
u3Iydaomeil (Mmoriomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIKOCTH U IUIOMIAgu €€ TOBEpXHOCTH, OJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiiOB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BH3yaJIM3alysl MArHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€HCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENsS
MOCTOSTHHOTO TOKa): (opMyJIHMpoBaTh NPOBEPSEMbIE TPEANOIOKEHUs, COOMpaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO O00OpyJIOBaHMS, OMNHMCHIBaTH XOJA OMNbITa U
(dbopMyIMpOBaTH BHIBOABI;

BBITOJHATh NPSMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBbHOW BIAQXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
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bu3nyecKuX BENWYHH, CPaBHMBATh pPE3yJbTaThl W3MEpPEHUN C y4€TOM 3aJaHHOI
a0COJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIMTH WCCIICIOBAHME 3aBHCHMOCTH OIHOW (DPU3MYECKOW BETUYHMHBI OT JIPYTOM C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPOBOJAHHKA OT
€ro JUJIMHBI, TUIOUAJAN MOMEPEYHOr0 CEYEHUsl U YJIEJIbHOTO CONPOTHUBIICHUS BEUIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UIYIIET0 Yepe3 MIPOBOIHUK, OT HAMPSKEHUsI HA TPOBOIHUKE,
UCCJIEJOBAaHME I10CJIEI0OBATEIbHOTO U IApAJUIEIBHOTO COECJUHEHUM IPOBOJIHUKOB):
IUITAHUPOBATh MCCIIEIOBaHUEe, cOOMPATh YCTAHOBKY M BBITIOJHITH M3MEPEHHs, CIEAYs
MPeJIOKEHHOMY IIaHy, (PMKCHUPOBATh PE3yJbTaThl MOJTYYSHHON 3aBUCUMOCTU B BUJIE
TabNIuI ¥ rpauKoB, IeJaTh BHIBOBI 10 PE3yJIbTaTaM HUCCIIEeI0OBaHUS;

MIPOBOJNTH KOCBEHHBIC M3MEpeHUs (U3NYECKUX BENUYHH (yIelbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCThH AJIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJEIys
MPEI0KEHHOM UHCTPYKIIUU, U BEIYUCIIATH 3HAUCHHUE BEJIMUUHBI;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS U3YYECHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM HAa WX OMHCAHUS (B TOM YHMCJE: CUCTEMa OTOILICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMmIepMETp, BOJBTMETP, CUETUYHK AIICKTPUUYECKOM
SHEpPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIb
MOCTOSTHHOTO TOKA), WCIOJB3Yys 3HAHWUS O CBOHCTBaX (DM3WYCCKHUX SBJICHHHA U
HEo0Xo1uMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA W H3MEpUTEIbHBIE MPUOOPHI TIO
CXeMaM U CXEMaTHUYHbIM pUCYHKaM (KMJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHHUs, JIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBbI 3JIEKTPUUECKUX LIeTel C MOCIIeI0BaTeNbHbIM U NapauIeIbHbIM COEIMHEHUEM
AIIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYCHHSI SJIEMEHTOB AJIEKTPUUECKUX IEMei;
OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPaKTHUECKOTO
UCTIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEAHEBHOW >KM3HHM ISl OOecredeHus
0e30macHOCTH TpHU OOpalieHHH ¢ OpuOOpaMu M TEXHUYECKUMH yCTPOWCTBAMU,
COXpPAaHEHHs 370pOBbsi M COONIIOIGHHS HOPM OSKOJOTHYECKOIO TIOBEACHHS B
OKpYXaroIlei cpeae;

OCYIIECTBIISATh MOUCK HHpopMaruu (usnueckoro coaepxkanus B HMHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHUN W TYTEM CpaBHEHUS JOMOJHHUTEIBHBIX HCTOYHHKOB
BBIICTIAITE MHGPOPMAIUIO, KOTOpasl SBISIETCS MPOTUBOPEUMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIH30BATh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJJlaHUi HAyYHO-TIOMYJSIPHYIO JTIUTEPaATypy
(Gu3NYECKOro COJep)KaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHusi WHGOPMAIMH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE MUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOMICHHS, 0000IIas
UH(GOPMAIIMIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COACPIKAHMS, B TOM YHCIIE
nyOJMYHO  TPENCTaBIsATh  Pe3yJdbTaThl MPOCKTHOW WM HCCIEI0BATEIhCKOMN
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JIEATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh M3YYEHHBIA MOHATUIHBIA anmapar
Kypca (PU3UKH, COMTPOBOXK/IATh BBICTYIUICHHUE TTPE3CHTAIINECH;

® [pU BBINOJIHCHUU YYEOHBIX MPOCKTOB W UCCICIOBAHHA (PU3MYECKHX TIPOIECCOB
pacrpeaensaTh 00S3aHHOCTH B TPYNIE B COOTBETCTBUHU C IMOCTABICHHBIMH 33J[a4aMU,
CIEIUTh 3a BBIIOJIHEHMEM IUIAHA JEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBL,  BBICTpauBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISISE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K koniy oOydenus B 9 kjacce mpeIMeTHBIC pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

® JCIOJIb30BaTh IMOHATHA: CHCTEMA OTCU€Ta, MaTepualibHas TOYKA, TPAECKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMXKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpErpy3Kd, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYEeCKHe KojJebaHusi W  BOJHBL, 3BYK, HHQPa3ByK ¢  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30pYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHUS M ToOrIomieHus, anbda, Oera- M ramma-
W3IIy4CHUS, U30TOIIbI, SFCPHAs SHEPIeTHKA;

® pa3iIuyarh SABJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEMHOE JABUKECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE TaICHHUE TN, PABHOMEPHOE
JIBIDKEHUE T1I0 OKPYXXHOCTH, B3aUMOJICMCTBHE TeJ, PEAKTUBHOE JIBI)KCHHE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXawllue U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXEHUE 3BYKa, NPSIMOJMHEMHOE paCIpPOCTPAHECHHUE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0eoro cBeTa B CIEKTP W CJIOXKEHWE CIHEKTPaJIbHBIX I[BETOB, JHCIEPCUS CBETAa,
€CTeCTBEHHAs] PaJUOAaKTUBHOCTh, BOZHUKHOBEHHE JHMHEHUATOr0 CMHEKTpa H3ITYUYECHHUS)
M0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOe (U3HYECKOE SBJICHHE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NUYECKUX SIBICHHUI B OKpYIKaromeM Mupe (B
TOM uucie (PU3NYECKUE SIBJICHUS B MPHUPOJE: MPWIMBLI U OTJIUBBI, JIBHJKCHHUE TUTAHET
ConHEYHOM CUCTEMBI, PEaKTUBHOE JBU)KEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHWE SBIEHUS B  TMpPHpPOAE, OHOJIOTHYECKOe  JEHCTBHE  BUAMMOTO,
yIBTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIyYEHHM, €CTECTBEHHBIH DPaMOAKTUBHBIN
$OH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3JIyUYeHHUE NPHUPOIHBIX MHHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyYEHHI Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPAKTUYECKYI0 337auy B y4eOHYIO, BBIICTSATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKU)
(bu3NYECKUX SIBICHUM;

® ONWCHIBATh M3yUYEHHBIE CBOWCTBA Tel U (U3UYECKUE SIBJICHUS, UCTIONB3YS (PU3UICCKHE
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIKCHHH,
YCKOpEHHE, TMepeMeIleHne, MyTh, YIJIOBass CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOHOTO TMAJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHWJIBI, MEXaHUYecKasi padoTa U MOIIHOCTb, MMOTEHIIUATbHAS DHEPTUS TeJa, MOJHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHIECKas
SHEPTHs, TOJIHAS MEXaHWYeCKash SHEPrus, MepHoJl M YacToTa KoJieOaHWH, IHHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
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cpefbl), MPU ONUCAaHUM NPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M eIUHUIBI (DU3NYECKHX BEIHYMH, HAXOIUTHh (HOPMYJIH,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO0 BEIMYUHY C JPYTUMHU BEIUYHMHAMH, CTPOUTH
rpaduKy U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUNH;

XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ys 3aKOH
COXPAHEHMs PHEPruM, 3aKOH BCEMHUPHOTO TANOTEHUS, HPUHIMII CYyNEpHO3ULUHU CHII,
NPUHIUI OTHOCUTENBHOCTHU [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHUsI UMITYJIbCa,
3aKOHBI OTPaKEHUS M MPEJOMJICHUS CBETA, 3aKOHBl COXPAaHEHHS 3apsA0BOTO U
MaccoBOro 4YHcCel MpU SACPHBIX peaklusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pewath pacy€THble 3aaun (ONMUPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHMH), HCIOJb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UYECKHE BEIWYMHBI: HAa OCHOBE aHaJIM3a
yCIOBHS 3a/laud 3aluChlBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIIUE WIN
30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC ISl PEHICHUS,
IPOBOIUTH PACUYETBl M  OICHWBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
(bU3n4eCcKOil BEITUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh IMPU HNOMOIIM (PU3HUYECKUX
METO/I0OB,  MCIIONB3ysl ~ ONMMCAaHUE  WUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
NPENONI0KEeHNE, OICHWBAaTh IMPABWIBHOCTh TOpPSJKAa MPOBEAECHUS MCCIEOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIOICHUI U OTIBITOB;

MIPOBOJUTH OMBITHI TTO0 HAOMIOACHNIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOWCTB
TeN (M3y4eHre BTOPOTo 3aKoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJIeOaHUH, MPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3lIOKEHHE OEJIorT0 CBEeTa B CHEKTpP, W3yYeHHE CBOMCTB HM300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B COOHMparomied JIMH3e,
HaOJIoIeHNe CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHs): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaO0Opa 060PyAOBaHUS, ONIUCHIBATE X0/ OINbITA U
€ro pe3yJIbTaThl, (HOPMYITHUPOBATH BHIBOIHI;

NPOBOJUTHh TIPU HEOOXOJAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpeneNss CpeaHee
3HaYeHHe u3MepsaeMoil BelUYUHBI ((POKYCHOE pacCTOsIHHME COOUparoe JUH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIUYMH C HCHOJIb30BAHHUEM
OpSIMBIX W3MEpPEHHH (3aBHUCUMOCTh MyTH OT BPEMEHH TMPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TMepuojia KojlebaHUd MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT yrIjla MaJeHus U
yTia MPEeIOMIICHHsI OT yIJia MajeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yJTbTaThl TOJXYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3yjIbTaTaM
UCCIIC/IOBAHMS,
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MPOBOJNTH KOCBEHHbIE HU3MEpEeHHs] (U3NYECKUX BEIUYUH (CpedHsisi CKOpPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM ABM)KEHUHU, YCKOPEHHE CBOOOIHOIO MaJCHUS,
KECTKOCTh TPYKHUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHS, MEXaHW4ecKash pabora u
MOIIIHOCTb, YacTOTa MW TEpPUOoJ KoJieOAaHUH MaTeMaTU4ecKoro M MPY>KUHHOTO
MasiTHUKOB, OITHYecKas Ccujia CcoOuparolleld JHMH3bI, pPaJAUOaKTUBHBIN  (OH):
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHSTH
U3MEPEHHUs, CIEAYs MPEUIOKEHHON HMHCTPYKIMH, BHIYUCIISTh 3HAYCHUE BEIUYUHBI U
AQHAJIM3UPOBATh TIOJYYEHHBIE pE3ydbTaThl C Y4€TOM 3aJaHHOW TMOTPEIIHOCTH
HU3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKH M3YYEHHBIX (M3MUYECKHUX MOJENeH: MarepualbHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIeJb aTOMa, HYKJIOHHAs: MOJEJIb AaTOMHOTO $171pa;

XapaKTepU30BaTh NPUHIHUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYCCKUX
YCTPOWCTB C OMOPOU HA UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU ITOJIOKEHHUS,
PAacCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OYKH, IEPUCKOII, (OoToanmapaT, ONTHICCKIE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, KaMmepa BuibcoHa), HCIONB3ysd 3HAHUS O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJI30BATh CXEMbI U CXEMAaTHYHBIE PUCYHKH U3YUYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB IMPH PEHIeHUH y4eOHO-
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI JJI MOCTPOEHUS M300paKEHUN B IUIOCKOM
3epKajie ¥ coOMparouieil JuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMEpax) MPaKTHUECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi oOecredeHus
0e30macHOCTH TpHU OOpalieHuH ¢ TpuOOpaMu M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHUS 370pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYXaIoIlIei cpeae;

OCYIIECTBIISATh TOUCK HWH(popmanuu (¢usudeckoro coaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJUPYsI TOMCKOBBIA 3aIllpoc, HAXOIUTh MYTH OIpeaeNeHUs
JIOCTOBEPHOCTH TIOJy4eHHOW WH(GOpPMAIIMM Ha OCHOBE WMEIONIUXCS 3HAHUU |
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPU BHIMIOTHEHUH YYEOHBIX 3a/laHUil HAYYHO-TOMYJISIPHYIO JTUTEPATYypy
(U3UYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepUaNbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, TMpeoOpa3oBaHus WHGOPMAIMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIC COOOINEHUs HAa OCHOBE MH(pOpMAIUU
W3 HECKOJBKHX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYyOIMYHO MPEACTaBIATh
pe3yabTaThl TPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM TPaMOTHO
UCIIONIb30BaTh W3YYCHHBIN TOHATUHHBIA amnmapar u3y4aemoro pasziena (U3NKd U
COTIPOBOXATh BBICTYIUICHHE TMpE3CHTAIMEH C y4ETOM OCOOEHHOCTEH ayauTOopuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEro MUpa
bu6mmorexka [IOK
11 o - 2
VISHIEA © Haylka 0 TpHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYyYHBINM METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' Y A https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6
Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBa 2 htP:DSJ,I:I;I/?T:.eeKdaSg).rU 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
b K
3.1 MexaHu4uecKkoe OBIKEHUE 3 nommorexa [O

https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194

bubmuoreka [JOK
2 )41 4 1
3 HEPIHA, Macea, fIoTHOCTR https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 1 2
33 Cuma. Bugst cut https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Hlapietine Kuakocth > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nea 5. PaGora n MoHOCTDh. JHEprus
bu6mmoreka [JOK
A1 P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.2 Hpoctbie MexamH3MBI S ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4 1 1
53 CxAHIICCKAd SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoabnbie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBbie sIBJICHUS
bu6mmorexa [IOK
1.1 C i 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 hgpsj,l:l;ll(r);]rlKCiZcL)f).ru 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
JICKTPOMATHHTHA HIAY KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B I 20 1 3
SAIMOSeHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOTbL COXparCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. MexannuyeckHe KoJ1e0aHusl U BOJHBI
bu6mmoreka [JOK
2.1 M §] 7 3
CXAHICCKHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRIC BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazgeny 6

Pa3nen 4. CBeToBbIe AABJICHUSA
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bubmuorexa [JOK

4.1 2
3aKOHLL pAcHpOCTPAHCHHS CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI ¥ ONITUYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CIIyCKaHWE U TOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTte1bHO-000011a101IM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
KoaunuecTBO yacon
Ne Tema ypoxa Konrpoar IIpaktu /[lara JJIeKTpoHHBbIe HU(POBBIE
n/n Bcero Hble YyecKue u3yuyeHuss =~ o0pa3oBaTebHbIE pecypchl
padoThI padoThI
1 ®u3nka — Hayka 0 nIpupoje. SBiaeHuss IpuposbL. 1
®du3znyecKue SBJICHUS
5 Mexanuyeckue, TEII0BbIC, JIEKTPHUUECKHE, 1
MarHuTHBIEC, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 ®u3nyYecKue BEJIMUYUHbBI U UX U3MEPEHUE 1
Vpok-uccnenoanue «M3mepenne remneparypsl
4 MIPU TOMOIIM KMJAKOCTHOTO TEPMOMETPA U JaTUHKA 1 1
TEeMIIepaTypbI»
Kaxk ¢usuka u npyrue ecTeCTBEHHbIE HAYKH
5 M3y4aroT npupoay. EcrecTBeHHOHAYUYHbIN 1vv16T0)1 1 bubnuoteka [JOK
no3Hanus. Onucanue GU3NIECKUX SIBICHUH C https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIETIEN
Vpok-uccnenosanue «IIpoBepka runoressl:
6 JATBHOCTH MOJETA IIapUKa, MyIIEHHOTO 1 1
TOPU3OHTAIILHO, TEM OO0JIBIIE, YeM OOJIBITIE BHICOTA
MyCKa»
5 Ctpoenue BemecTBa. ONbITHI, JOKa3bIBAIOIINE 1 bu6mmorexa [IOK
JIMCKPETHOE CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBMIKEeHHE YacTHIl BEIISCTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoanue «OMbBITHI 10 HAOTIOACHUIO 1 1

31



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

TCIIJIOBOI'0 paCliupCHUA ra3oB»

10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeXly CBOMCTBaMU BEIIECTB B
1 pPa3HBIX arperaTHhIX COCTOSIHUAX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM cTpocHreM. OCOOeHHOCTH https://m.edsoo.ru/ff0a0378
arperaTtHbIX COCTOSTHUI BO/IbI
12 Mexannueckoe 1BukeHue. PaBHomepHoe u bubnnorexa [HOK
HEPAaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CKopocts. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTH u BpeMeHU IBUKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akon unepuuu. Bzaumoneiicteue ten bubnnorexa [HOK
KaK MPUYMHA U3MEHEHHSI CKOPOCTH JIBHKEHUS Tell https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. Pacuer Maccel u o0beMa bu6mmoreka [IOK
TeJa M0 €ro IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Haﬂ6opaTopHa$1 pabota «OmnpeneneHue mioTHOCTU
TBEPIOTO Tena»
18 Pemenue 3anau o teme «I1oTHOCTH BelecTBa» Bubnuorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapaKTepUCTHKA B3aUMOJICHCTBHS TEI.
Cwuna ynpyroctu. 3akoH ['yka
JlabopatopHas pabota «l/3yueHre 3aBUCUMOCTH
20 pactsbkeHus (nedopMalin) Npy>KUHbI OT
IIPUJIOKEHHON CUIIBI»
21 SIBnenue tarorenus. Cunia TsHKECTH
22 CBs13b MeX1y CHJION TSXKECTH U Maccoii Tena. Bec bubnnorexa [JOK
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tena. Pemenne 3aqa4d mo reMe «Cuia TSHKECTU»

https://m.edsoo.ru/ff0al778

93 Cuna TsKeCTd Ha Ipyrux miaHetax. @uzndeckue bubmuorexa [JOK
XapaKTEPUCTHKH TIAHET https://m.edsoo.ru/ff0a1502

24 N3mepenne cuit. JluHamoMeTp bubmmorexa LIOK

https://m.edsoo.ru/ff0al8cc

25 Bec tena. HeBecomocTh Bu6mnorexa LIOK

https://m.edsoo.ru/ff0al778

26 CroxeHue AByX CUJI, HAIPABJIEHHBIX 110 OJHOU bu6mmoreka [IOK
npsiMoi. PaBHOICHCTBY OIS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amau no teme «PaBHOzCHCTBYIOIIAS
CHID»

28 TpeHue CKoNbKEHNS U TpeHue NoKos1. TpeHue B bubnnorexa [HJOK
HPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3ydyeHne 3aBUCUMOCTH

29 cnnblpreIfHﬂ CIfonI»KeHI/Is[ (})]T CHJTBI TaBJICHUS 1 bubmorexa LIOK

. https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIUXCS TTOBEPXHOCTEI»

30 Pewienue 3a1au Ha onpeneneHne
PAaBHOJICUCTBYIOIIEH CUJIIBI
Pemenue 3amau mo remam: «Bec Tena»,

31 «Fpaqmqecfoe n3zo0paxenue cuin», «Cuib» Brbmiorexa LIOK

. ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJIENCTBYIOIIAS CUJI»
KonTponbhas pabota no temam: «MexaHnyeckoe
32 IBUXKEeHHe», «Macca, I0THOCTh», «Bec Tena»,
«I"paduueckoe nzodpaxenue cuin», «CHIIb»

33 Jasnenne. CriocoObl yMEHbBIIICHUS U YBETUYCHUS bubnmoreka [JOK
JTaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue ra3a. 3aBUCUMOCTD JJaBJICHUS ra3a OT bubnmnoreka [JOK
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00BEéMa, TeMIIepaTypbl

https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiieHus: TBEPIBIMU TEJIAMH, bu6mmoreka [IOK
JKUJIKOCTSIMHM U Ta3amu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XKMAKOCTH U ra3e, BhI3BaHHOE bu6mmoreka [IOK
JIEICTBUEM CHJIbI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «JlaBneHue B )KUAKOCTU U bubmmoreka [JOK
raze. 3akon [lackams» https://m.edsoo.ru/ff0a2826
38 CooOmraronuecs cocysl bubmorexa HOK
https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii mpecc Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
AtMmocdepa 3emiu. [IpuduHbI CyIIECTBOBAHUS
41 BO3YIITHOW 000109KH 3eMiIH. 3aBUCUMOCTh bu6mmoreka [JOK
aTMOC(epHOTO JIaBJICHUS OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2b5a
MOpst
bu6nmoreka [JOK
42 Bec Boznmyxa. ATmochepHoe naBieHue https://m.edsoo.ru/ff0azb5a
N3mepenue armocdeproro gaBnenusd. Onpit bubnnoreka [JOK
43
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBIEHUSI OT BBICOTHI bubnnorexka [JOK
HaJT yPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapomerp-aneponn. ATmochepHoe qaBieHne Ha bubmuorexa [JOK
45
Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo reme « AtmochepHoe
JABIICHUE»
47 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX bubnnorexa [JOK
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Teno0. ApxumenoBa cuia

https://m.edsoo.ru/ff0a3276

JlaGopaTtopHas pabora «OnpeneneHue

48 BBITAJIKMBAIOIICH CHIIbI, IEUCTBYIONICH HA TETO, 1 bubmorexa HOK
https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTH»
JlabopaTopnas pabora nmo teme «lMccaegoBanue
49 3aBI/ICII)/IMO(IJ)TI/I Bgca Tejia B BOJE OT 06Lé12\[4a 1 bubmorexa [JOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KCHHOM B JKUJKOCTh YaCTH TeJla»
50 [InaBanue Ten Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHast pabora «KoHcTpynpoBanue
51 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U 1
OIpeIeNIEHUE €€ TPY30ITOABbEMHOCTH
Pemenue 3agau no remam: «IlnaBanue cynos.
52 Bosﬂyxonﬂ;aﬂne», «JlaBiieHue TBepHBI})](ﬂTeH bubmorexa HOK
5 ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH 1 Ta30B»
KonTponbhas pabota nmo Teme «JlaBneHue TBepIbIxX
53 TeJN, KUAKOCTeH U razoB»/Beepoccuiickas
poBepoYHas paboTa MpH MPOBEICHUH C
WCIIOJIb30BaHUEM KOMITBIOTEpA
54 Mexanunueckasi pabota bubmorexa IOK
https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
> Monroce. Emmiiet MomocTH https://m.eds00.ru/ff0a3f82
56 Ypoxk-uccnenopanue «Pacuér mommnocru, 1
pa3BUBaeMOM MPHU MOIBEME TIO JIECTHUIIE»
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe cuit Ha
phluare
58 Prryaru B TexHUKe, OBITY U IPUPOJIE. 0.5 bubmuorexa [JOK
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JlabopaTtopHnast pabora «HcciaenoBanue ycaoBui
pPaBHOBECHSI phlyara»

https://m.edsoo.ru/ff0a478e

Pewenue 3anad o reme «YciioBUsl paBHOBECUS

bubmuoreka [JOK

59 pblyara» https://m.edsoo.ru/ff0a48a6
Koadduunent noneznoro aelcTBUS MEXaHU3MA.
60 JlaGopaTtopHnas paborta «M3mepenne KIT] 0.5
HAKJIOHHOH INIOCKOCTH»
61 Pemtenne 3agay mo reme «PaboTa, MOIIHOCTD, bu6mmoreka [IOK
KITI» https://m.edsoo.ru/ff0a4c48
62 Mexannyeckas sHeprus. Kunernueckas u bubnnorexa [HJOK
NOTCHIUAIbHASL DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU bubamorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEPUMEHT 110 TeMe « DKCIIEPUMEHTATBLHOE
64 OIpezieIICHUE I/Ij’»MCHCHI/IH KMHETUYECKOU U 1
NOTEHLIMATIBHON PHEPTUH ITPU CKaTBIBAHUU TEJIA 10
HAKJIOHHOM INIOCKOCTH»
KonTponsHas padora no teme «Pabora u
65 MOIIIHOCTb. DHeprusi»/Bceepoccuiickast
npoBepouHas paboTa Mpu MPOBEAECHUH Ha
OyMa)KHOM HOCHUTEIIE
66 PesepBHslit ypok. PaGorta ¢ TekcTamu 1o Teme bubnnoreka [JOK
«MexaHUYecKoe IBUKEHHUE https://m.edsoo.ru/ff0a4ee6
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubnuoreka [IOK
«JlaBneHue TBEPBIX TEJ, KHUKOCTEH U ra30B» https://m.edsoo.ru/ff0a4ffe
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme

«Pabota. MomHOCTh. DHEPTUI»
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KVIACC

KoanuecTBo yacoB

No Jara DJieKTpoHHbIEe HU(pPOBLHIE
n/n Tema ypora Bcero Konrpoatu Hpaxru u3y4eHust oOpa3oBaTeJibHbIE pecypchl
ple padoThI YyecKHe
padoThI
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUHU U UX ongI})IHe 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYT 1
3 Mopenu TBEPOTO, JKUIKOTO M Ta3000pa3HOTO 1 bu6mmoreka [IOK
COCTOSIHUM BEILIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-KHUHETHYECKON TEOPHUH
5 Kpucrannnueckue u amop¢Hble Tena 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KanuuIsIpHOCTh. [loBepxHOCTHOE 1 bubnunorexa [JOK
HaTsHKCHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxarue 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO 1
TETIOBOTO JABUKEHUS YaCTHI]
9 BuyTtpennsst sueprus. CriocoObl U3BMEHEHUs 1 bubnmnoreka [JOK
BHYTpPEHHEN SHEPTruu https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 BAge Temonepe A 1 https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepenmus «[Ipaktuueckoe 1 1 bub6nuorexa [IOK

HCIIOJIb30BaHNE TEIVIOBBIX CBOMCTB BC€IICCTB U

https://m.edsoo.ru/ff0a65c0
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MAaTepUaJIOB B IIEIISIX 3HEProcOepeKeHUs»

12 KonnuecTtBO TEIoThL. Y aenbHasg TEINIOEMKOCTD bubmorexa HOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TemiooOMeH u bubmuorexa [JOK
TEIUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabora «VccnenoBanue sBJICHUS
14 TenncI))06MI;Ha n];m CMeIHI/IBaHI/Ii XOJIOHOHU U bubmorexa HOK
N https://m.edsoo.ru/ff0a6a98
ropsiueil BOAbI»
Pacuer xonuyecTBa TEMIOTHI, HEOOXOIUMOTO IS
15 HAarpeBaHus TeJa U BBIJIEIAEMOr0 UM IPH
OXJIAXKICHUH
16 Jlaboparopnas pabota «OnpeneieHue yaeabHOMl bubnnoreka [JOK
TEIUIOEMKOCTH BEILIECTBA» https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIuBa. Y IelbHasl TEeMI0Ta CTOPaHUs Brbmiorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEPIEBAHUE KPUCTAIUINYECKHUX bubnnoreka [JOK
Ten. Y ienbHas TEIIoTa IIaBICHHUs https://m.edsoo.ru/ff0a71d2
JlaGopatopHnas pabora «OnpezeneHue y1eIbHOMI bubnuoreka [IOK
19
TEIUIOTHI TIABICHUS JIbIa» https://m.edsoo.ru/ff0a72fe
20 ITapoo6pazoBanue u koHaeHcaus. Vcnapenue bubmorexa IOK
https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiota mapooOpa3oBaHus U
21 KOHJIeHcaIII/IfI. 3aBUCHUMOCTh TeMI;eparT)ypH Bubmiorexa LIOK
https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EPHOTO JaBICHUS
BnaxnocTs Bo3nyxa. Ha6opaT?pHaﬂ paborta Butmorexa LIOK
22 «OmnpeneneHne OTHOCUTEIbHON BIaXKHOCTH

BO3yXa»

https://m.edsoo.ru/ff0a7628
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Pemenue 3ama4d Ha OIMPCACIICHUC BJIAKHOCTU

23
BO3/IyXa
[TpuHIHIB pabOTHI TETJIOBBIX JBUTATEICH.
24 [TapoBast TypOuHa. /|Burarens BHyTPEHHETO
CrOpaHHus
25 KIIJI rermoBoro auratesis. TenaoBeie IBUTaTEIIN bu6mmoreka [IOK
1 3aIlHATa OKPYXKAIOIIEH Cpe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHUs U NIPEBPAILCHHS YHEPTUHU B
TEIUIOBBIX IpoIieccax
[ToaroToBka K KOHTPOJIBLHOU pabOTE IO TEME
27 «T:nJIOBHe ﬂBHeHI:fI). I/ISMGHGI))HI/IG arperaTHblx Bubmiorexa LIOK
. https://m.edsoo.ru/ff0a83f2
COCTOSIHMH BEIIIECTBa»
KonTponbHas pabora nmo teme «TemioBbie
28 sIBJIerHﬂ. I/I3M:HeHHe arperatHbIX COCTOSTHUI bubmorexa IOK
https://m.edsoo.ru/ff0a86ae
BEILIECTBa»
29 DnexTpusanys Tel. /[Ba poga 371eKTpUUECKUX
3apsI0B
30 Ypok-uccienoBanue «NEeKTpU3AIUS T
WHIYKIECH U TIPA COTIPUKOCHOBEHUM»
31 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona Brbmiorexa LIOK
https://m.edsoo.ru/ff0a87e4
Dnekrpruyeckoe mosie. HampskeHHOCTh
32 SHCKT}‘E)I/ILICCKOFO TIOJIS. HpI/II)HI_II/IH CYTIEePIO3HUIINH bubmorexa LIOK
N https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
33 Hocwurenu s5ekTprudeckux 3apsiioB.
DnemeHTapHbIi 3apsa. CTpoeHue aToma
34 [IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPaHEHUSI bubnnorexa [JOK

AIIEKTPHUYECKOTO 3apsizia

https://m.edsoo.ru/ff0a8ef6
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Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB

bubmuorexa [JOK

35
AIIEKTPHUYCCKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKUM TOK, YCIOBHSI €0 CYIIECTBOBAHMUSL. bubnmoreka [JOK
36
HCTOYHHKH 3JIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JlelicTBUS SJIEKTPUIECKOr0 TOKA bubmmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienopanue «JleicTBUE ANEKTPUUECKOTO 1
T0JIsL HA TIPOBOJIHUKH U AUDTICKTPUKU»
39 DNEeKTPUYECKUM TOK B METAIIJIaX, KUJIKOCTAX U bubnuorexa [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
Cuna toxka. JlabopaTopHas padora «M3mepenne u bubnuorexa [JOK
41 0.5
PEryJIMPOBAHUE CUJIBI TOKA» https://m.edsoo.ru/ff0a8bd6
6) .B .
2 Tasopstopias pasora clsvepercn 05 brGmiorera LOOK
paToprai p p ' https://m.edsoo.ru/ff0a9e14
PETYJIHPOBAHKE HATIPSHKCHUS»
ConpoTuBieHe MNPOBOAHUKA. Y A€IBHOE bubnnoreka [JOK
43
COIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
J1ab 0 3
44 coar[ O(I::I:;II):;;HPE ((:TBE:) «H;E:ZI/;M;;ZTI’HHHH 1 Brbmiorexa LIOK
P poBoa 8 ’ https://m.edsoo.ru/ff0aa738
TUIOMIA/IA TIOTIEPEYHOT0 CEUSHUS U MaTepuaia»
45 3aBUCHMOCTD CHJIBI TOKA OT HANPsDKEHUS. 3aKOH bubnmuotexa [JOK
Owma 115t yyacTka Ieru https://m.edsoo.ru/ff0aa44a
Jlaboparopnas pabota «HccnenoBanue
46 3aBHCHMOCTH CHJIBI TOKa, HIYIIIETO Yepes 1 bubnmoreka [JOK

PE3UCTOP, OT COMPOTHBIICHHSI PE3UCTOPA U
HaTPsDKCHUS Ha PE3UCTOpEe»

https://m.edsoo.ru/ff0aa04e
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IlocnenoBaTenbHOE B napajjicJibHOC COCAMHCHHUA

47
MIPOBOJHUKOB
Jlaboparopuas padota «I[IpoBepka npaBuia
48 CJIO)KEHI/ISIpHaHpI:DKeHI/Iﬁ HII))I/I H(?CJIG,[[(I:BaTeHBHOM Bu6mnorexa LIOK
https://m.edsoo.ru/ff0aaa58
COCJTUHEHHH JIBYX PE3UCTOPOB»
Jlaboparopnas padota «IIpoBepka npaBuma Jist
49 CI/IJ‘IBIpTOK;) HpI/III)'IapaJ'IJ'ICJ'IBII)-IOM IZOGI[I/II)HGHI/II/I ’ bubmmorexa LIOK
https://m.edsoo.ru/ffOaadle
PE3UCTOPOB»
50 Pemenue 3anay Ha npumeHenue 3akona Oma ass bubnnoreka [JOK
Pa3IMYHOrO COCAMHEHHS TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOUTHOCTB IEKTPHUUECKOTO TOKA. 3aKOH bubnnorexa [HJOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas pabota «Onpenenenue paboTsl U bubnnoreka [JOK
MOIIHOCTH 3JIEKTPUIECKOTO TOKa» https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKue enH U MOTpeOuTenu
53 3J'IGKT1§)I/ILIGCKOI71 3HHeprI/H/I B 61:1)91Ty. Kopotkoe Bubmorexa IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
54 «INEKTPUIECKUE 3apAIbl. 3apsHKECHHBIC Tea U X bubnuoteka [JOK
B3auMOieHCTBHsL. [I0CTOSIHHBIN AJIEKTPHUYCSCKHUIA https://m.edsoo.ru/ff0abd2c
TOK»
KontponbHas paboTa mo Teme «JIeKTPUIECKre
55 3ap55121. 3ap5DI£)eHHBIe TeJa U Ux BSaHMl:z))IefICTBHSI. Bubmiorexa LIOK
5 . https://m.edsoo.ru/ff0abea8
[ToCTOSHHBIN PTEKTPUYECKUN TOK»
56 IlocTosiHHBIE MarHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue «M3yuenue nonei bubnmoreka [JOK

IIOCTOSAHHBIX MAarHuTOB»

https://m.edsoo.ru/ff0ac3d0
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https://m.edsoo.ru/ff0ac3d0

58 MarnauTHOe 1ojie. MarHuTHOE 110JIe 3eMIIK B €TO bubmuorexa [JOK
3HAYECHUE [T )KU3HU HA 3emiie https://m.edsoo.ru/ff0ac0ba
59 OmnbIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOTO bubnmoreka [JOK
TOoKa MarHuTHOE IoJie KaTYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHue IeKTPOMarHuTOB B TEXHUKE.
60 H§6opaTopHa${ pa6cFTa «3ydyeHue nercTBus bubmmorexa LIOK
https://m.edsoo.ru/ff0ac74a
MarHMTHOT'O TIOJISl Ha POBOJHUK C TOKOM
DNEeKTPOABUTATENh TOCTOSTHHOTO TOKA U €r0
UCIOJIb30BaHNE B TEXHUYECKUX YCTPOICTBAaX U Ha
61 Tpancmopre. JlabopaTopHas pa6zrap bubmmorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
«KoHcTpynpoBaHue u u3yueHue padoThbl
ANEKTPOABUTATEISI»
62 OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna
Onektporereparop. CrocoObl MOTydeHUs
63 AIIEKTPUUECKONW DHEPTUH. DIEKTPOCTAHINH HA
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH
64 ITonroToBka Kk KOHTPOJIBHOU paboTe
KontponbHas pabota no remMe «DIeKTpudeckue u
65 MaFHIETHLIe ;IBieHI/Iﬂ»/BcepOCCI/HZCKaﬂp bubmorexa IOK
https://m.edsoo.ru/ff0ach14
poBepoyHas paboTa
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme bubnnorexka [JOK
«TermoBbIe SIBIICHUS» https://m.edsoo.ru/ff0acc5e
67 PezepBHblii ypok. Pabota ¢ TekcTamu 1o Teme bubnuorexa [IOK
«[ToCTOSHHBII ANMEKTPUIECKUI TOK» https://m.edsoo.ru/ff0acdc6
68 PaGora ¢ TekcTamu

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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9 KJIACC

KoanuecTBo yacoB

Ne MpakTuy Hdara DJIeKTPOHHBIe HU(POBLIE
Tema Ypoka Ko}[’[‘po_}]},-
n/n Bcero eCKue H3Yy4YCHUSA 06pa30BaTeJIbeIe pecypcehl
HbIe padoThI
padoThI
1 Mexanundeckoe ABrUKeHUE. MaTtepruanbHas TOYKa 1
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK
2 1
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
3 p . 1 bu6mmoreka [IOK
ABHOMEPHOE MPSMOJIUHEHHOE IBKCHUE
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKEHUE. 1
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsmonuHeitHOEe PaBHOYCKOPEHHOE JBUKECHHE. 1 bubmunorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
5 CKOpOoCTh IPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlaboparopHnast pabota «Ornpezenenne yCKopeHus
7 ena : pa opc OpPEHHO . e . 0 ’ 1 1 bubnuorexa LIOK
TeJla IPH PaBHOYCKOPCHHOM JIBMXKCHHH IT
P Ii YOEOP 8 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIJIOCKOCTH
8 CBoOoanHoe magenue Tea. OneIThl [amunes 1
PaBHOMepHOE nBHXXEHUE 110 OKpYKHOCTH. [lepro
9 P 5 A Tusei Py pHoA 1 bubnmoreka [JOK
U yactoTa oopamieHus. JluneiHas u yriosas
patht y https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlenTpocTpeMUTENLHOE YCKOPEHHUE 1
bubmuoreka [JOK
11 [Tepsriit 3akoH HetoTOHA. BEKTOp CHITBI 1
P P https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. PaBHOAElCTBYIOIIAsK cuiia 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akon Hetotona. Cyneprio3unus cui bubamorexa IOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3aa4 Ha npuMeHeHue 3akoHOB HproToHa bubamorexa IOK
https://m.edsoo.ru/ff0aeb6c
bubmumorexa [IOK
1 Citna ynpyroctit. Saior I'yka https://m.edscLJEJ.ru/fanecaZ
16 Pemenue 3anau no reme «Cuia ynpyroctu»
17 JlaGopatopHnas pabota «OnpeneneHne )XecTKOCTH bubnuoreka [IOK
PYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cina Tperi https://m.edscLJEJ.ru/fanf738
19 Pemenue 3anau no reme «Cuna TpeHus» bubamorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabora «OnpezneneHue bubnuoreka [IOK
K03 hUIeHTa TPEHHS CKOTBKSHHUSI» https://m.edsoo.ru/ff0af8be
21 Pemenue 3amaa mo reme «3akonbl HeroToHa. Crita bu6mmorexa [IOK
ynpyroctu. Cuia TpeHus» https://m.edsoo.ru/ff0afb8e
99 Cuna TSOKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUS. bubnuoreka [IOK
YckopeHre cBOOOTHOTO TaICHUS https://m.edsoo.ru/ff0af044
Ypoxk-koHpepeHus «/[BIKeHHE TET BOKPYT
23 rpaBUTAlMOHHOTO LeHTpa (CoHeYHas cucTeMa).
lanaxktukn»
24 Pemenne 3agau mo teme «Cujia TSOKECTH U 3aKOH bu6mmorexa [IOK
BCEMHUPHOTO TSATOTEHUS» https://m.edsoo.ru/ff0af5f8
o5 IIepBasg kocMuueckast CKopocTs. HeBecomocTs u bubnuorexa [IOK

neperpy3Ku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue marepuanbHOR TOUKH. AOGCOTIOTHO
TBEpAOE Teno. PaBHOBecue TBEPLOrO TENa ¢

bu6mmoreka [IOK

26 3aKpEIUIEHHON OChIO BpalllcHHs. MOMEHT CHIIBI. https://m.edsoo.ru/ff0afe36
LlenTp TsxecTn
PaBHOBecue marepuanbHOR TOUKH. AGCOTIOTHO
97 TBEpOE Teo. PaBHOBecHe TBEPAOTO TEIIa €
3aKperIEHHOW OChbIO BpallleHUsI. MOMEHT CHJIBL.
LlenTp TsHKECTH
28 Pemenne 3amad no reme «MomeHT cunsl. LleHTp bubnnorexa [JOK
TKECTUY https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe bubnnoreka [JOK
«MexaHuueckoe JBuxkeHue. Bzaumoneiicreue ten» https://m.edsoo.ru/ff0b0408
30 KonTponbnas pabota no tTeme «Mexanndeckoe bubnnoreka [JOK
nBuxkeHue. Bzaumoneiicteue ten» https://m.edsoo.ru/ffOb06ec
31 Nmnynbe Tena. Umnynbsc cuiibl. 3aK0H COXpaHEHUs bubnnoreka [JOK
UMITyJIbCa. YIIPYrOe U HEYIPYroe B3auMo/IcHCTBUE https://m.edsoo.ru/ffOb07fa
39 Pemienue 3a1a4 mo reme «3aKOH COXpaHEHUs bubnuoreka [IOK
UMITYJIbCa» https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHuus «PeakTrBHOE IBHKEHUE B
MIPUPOJIE U TEXHUKE»
bu6mmorexa [IOK
34 Mexanundeckas paboTa U MOIITHOCTh https://m.edso0.ru/ffob0ag4
35 PaboTa cuitbl TSXKECTH, CUIIBI YIIPYTOCTH U CHUJIBI bubnuoreka [IOK
TpeHus https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas paborta «Onpenenenue padoTh
36 CHWJIBI TPEHUS TP PABHOMEPHOM JIBIIKEHUU Tella
10 TOPU30HTAIHON TOBEPXHOCTU»
37 CBs13b 2HEpruu u padboThl. [loTeHITMaNBHAS YHEPTUS
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Kunernueckas sneprus. Teopema 0 KHUHETUYECKOM

bubmuoreka [JOK

38 SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE
40 JlaGopaTopHas pabota «M3y4ueHue 3akoHa bubmuoreka [JOK
COXpaHCHHS DHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebartenbHOE IBUKEHUE U €T0 XapaKTEPUCTUKU bubmorexa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue konedanus. BeiHyk/1eHHbIE bu6mmoreka [IOK
Kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuii U Ipy>KMHHbBII MasiTHUKU
) | e oo
Fpy3a» https://m.edsoo.ru/ffOb197a
45 [IpeBpareHune SHePTUN IPU MEXAHUUECKUX
KOJICOaHUX
46 Jlaboparopnas pabota «OnpeneiaeHne 4acTOThl U bubnunoreka [JOK
nepuozaa KojieOaHuil MPYKMHHOTO MasTHUKa» https://m.edsoo.ru/ffOblaec
| D e T e
o Maceht rpy3a» https://m.edsoo.ru/ffOb197a
48 Mexanndeckue BoJHbI. CBOMCTBA MEXaHUYECKHUX bu6mmorexa [IOK
BOJTH. [Ipo10IbHBIE M TIOTIEPEYHBIC BOJTHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHus «MexaHUUeCKUe BOJTHBI B
TBEpIOM Teie. CelicMuYecKre BOJTHBI»
50 3ByKk. PacnipocTpanenne u oTpakeHHe 3ByKa
51 VYpok-uccnenoanue «HabmroaeHne 3aBUCIMOCTH

BBICOTEI 3BYKa OT 4aCTOTBI»
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https://m.edsoo.ru/ff0b0c32
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['poMKOCTB 3ByKa U BBHICOTA TOHA. AKYCTUYECKUM

52
pe30HaHC
53 VYpoxk-koH(pepeHuus «YnpTpa3Byk U HHPPa3ByK B bubmuoreka [IOK
NPUPOJIC U TEXHUKE» https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe
54 <<32;[I[(0HBI COXpaHeI;IEﬂ. Mexa}II)quCKI/Ie KoJIeOaHus bubmmorexa LIOK
https://m.edsoo.ru/ff0b25f0
Y BOJIHBI»
55 KonTponbHas pabota mo Teme «3aKOHbI
coxpaHeHus. MexaHndyeckue KoieOaHus U BOJIHbBI»
56 DNEeKTPOMArHuTHOE T0JIe. DJIEKTPOMarHUTHBIE bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpok-koupepennus «lllkana s3nekTpoMarHUTHBIX
58 B(f)nH. ch(b(;nz301131aHHe 3HeKTp0MaerI/ITHBIX BOJIH Brbmiorexa LIOK
. https://m.edsoo.ru/ff0b2fe6
JUTSI COTOBOM CBSI3U»
Ypoxk-uccienopanue «M3ydyeHne cBONCTB
59 SHI)GKTpOMaFIJ:I/ITHI)IX BO.]'IHyC MTOMOIIBI0 MOOMIIBHOTO bubmmoreia LIOK
https://m.edsoo.ru/ffOb2c6c
TenedoHa»
60 Pemenue 3a1a4 Ha onpe/enieHre YacTOThl U ITTUHBI
3JIEKTPOMATHUTHOMN BOJIHBI
61 DnekTpoMarauTHas npupoza ceera. CKOpocTb bubnmoreka [JOK
cBeTa. BomHOBBIE CBOIiCTBA CBETa https://m.edso0.ru/ff0b31d0
Uctounuku cBeta. [IpsmonuHeitHoe
62 pacmipocTpaHeHue CBIe)Ta. 3armenus ConHIA U bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
JIyHbI
63 3aKkoH oTpakeHus cBeTa. 3epkana. Pemenne 3agaq bubnuotexa [JOK

Ha MPUMCHCHHNEC 3aKOHa OTPAXKCHHUA CBETA

https://m.edsoo.ru/ff0b38c4

48



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

bubmuoreka [JOK

64 [Ipenomienue cBeta. 3aKOH MPEIOMIICHUS CBETA https://m.edsoo.ru/ffob3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 I/ICHOJIBI*}OBZHII)/IC HOJIH(EZ) BHYTPEHHETO OTPAKCHHUS Bu6mnorexa LIOK
https://m.edsoo.ru/ff0b3c5c
B ONITHYECKUX CBETOBOAX
JlaboparopHas padora «lccnegoBanue
66 3aBUCHMOCTH YTIJIa IPEIOMIICHUSI CBETOBOI'O JIy4a
OT yTJia MaJicHUs Ha TPAHUIIC KBO3IYX-CTEKIIONK
Ypok-koHpepenuus «Vcnonp30BaHre NOTHOTO
67 BHYTPEHHET0 OTPAKEHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3b»
bu6mmoreka [IOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/fob3f2c
. bubmmoreka [IOK
69 [TocTpoeHne N300paKeHMI B TIMH3AX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota «Onpenenenue GoOKycHOTO
70 paCCTI());IHIf;I " OI:ITI/IquKOﬁ SHJIILLI co6Hp(£Iou};eI7I bubmorexa IOK
https://m.edsoo.ru/ff0b4206
JTUH3bI»
Ypok-koHpepenius «OnTuyecKre TNH30BbIC bubnuotexa [JOK
71
npuOOpHD» https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus «ledextsl 3penus. Kak
COXPaHUTh 3pEHUEH
Paznosxxenune 6emoro cBera B criekTp. OMBITHI
74 Herotona. Cnoxenue cneKTpanLHIfI)x I[BETOB. Bu6miorexa LIOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
75 JlabopaTopHas pa6ota «OMBITHI IO PA3JIOKEHUIO bubnuorexa [JOK
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0€eJI0r0 CBeTa B CIEKTP M BOCTIIPUSTHIO LIBETA
IIPEIMETOB MPU UX HAOJIIOICHUH Yepe3 [IBETOBbIE

bUIBTPHI»

https://m.edsoo.ru/ff0c0e2a

Ypok-npakTukym «BOJHOBBIE CBOKMCTBA CBETA!

76
aucriepensi, HHTepdepeHnns 1 U pakuus»
77 OmnbiTel Pe3epdopaa u uranerapHas MOJIENb aTOMa ﬁgsgjﬁziiﬁﬁ ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
79 Hcnyckanue 1 MorjoueHue cBeTa aTOMOM. bubnnorexa [JOK
KBanTbl. JIuHeiyaTbie CIeKTpPhI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym «Habnronenne criekTpoB bubnnoreka [JOK
UCITyCKaHUS» https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTH 1 €€ BHIIBI bubmmoreia LIOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO sijipa. HykiioHHast Moierb bubmmoreia LIOK
https://m.edsoo.ru/ff0c18ac
83 PanuoakTtuBHBIE ipeBpatieHus. M30Tombl BH6H_HOTeKa HoK
https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo Teme: «PaguoakTHBHEIE bu6mmoreka [IOK
TIPEBPAIICHUS» https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmana
86 Ypok-koH(pepeHus «PagnoakTHBHBIC U3TyUEHUS B bubnuoreka [IOK
MIPUPOJIC, MEAUIIMHE, TEXHUKE» https://m.edsoo.ru/ff0c2126
87 S nepHbie peakiyy. 3aKOHbI COXpaHEHUs bubnnorexka [JOK
3apsiZIOBOTO U MacCOBOT'O YHCEIT https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX siiep. CBsi3b Macchl U bubnmnorexa [JOK

SHEPrUu

https://m.edsoo.ru/ffOcld7a
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89

Pemenwue 3anaq mo Teme «SnepHble peakium»

PeaKI_II/II/I CHUHTC3a U ACJIICHUA AOCP. HUctounukn

bubmuoreka [JOK

%0 sHeprun CoJHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHus «SnepHas sSHepreTuka.
91 JlelicTBUA paliOaKTUBHBIX U3JIYUYCHHUI Ha )KUBbBIC
OpraHu3MbD»
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
92 <<9Ji[eKTpOMaFHHTH1(;I; noJe. BaeKTpOMarHHTHHe Bubmiorexa LIOK
https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE SIBJICHUSI»
KontponbHas paboTa nmo tTeme «JeKTPOMarHuTHOE
93 oJie. DIeKTPOMarHUTHbIC BOJTHBI. KBaHTOBBIS
SIBJICHUST»
94 [ToBTOopenue, o6o0menue. JlaboparopHbie pabOTHI bubmmoreka [IOK
1o Kypcy «B3aumopeicTBue Ten» https://m.edsoo.ru/ff0c245a
IToBTOpenue, 06001IeHNE. PelieHne pacueTHRIX U
95 Ka‘{eCTI])SeHHHX 3a11:tl1 1o TeMe «TCHJ'I(I:BLIC Bubmorexa IOK
https://m.edsoo.ru/ff0c2572
IpoIeCcChl»
[ToBTOpeHue, 06061IeHNE. Penienne pacyeTHbIX U
96 KauecTBeHHBIX 3a1a4 1o Teme «KIIJ[ TermoBbix Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c2a22
JBUTATENC»
[ToBTOpenue, o6o0IeHNe. Perenue pacueTHbIX U
97 Ka4yeCTBEHHBIX 3a7a4 no teme «KI1J] bubmmorexa LIOK
https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTAHOBOK»
08 IToBTropenue, o6o0menue. JlaboparopHbie pabOThI bubnuorexa [IOK
10 Kypcy «CBETOBBIC SIBIICHHS https://m.edsoo.ru/ff0c2c52
99 IToBTropenue, o600mmenue. Pabora ¢ TekcTamu 1o bubnuorexa [IOK

TeMe «3aKOHBI COXPAHCHUSA B MCXAHUKE»

https://m.edsoo.ru/ff0c2d6a
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[ToBTOpenue, 0600menue. Pabora ¢ Tekctamu mo

bubmuoreka [JOK

100 Teme «KoeOaHus ¥ BOJIHBI» L https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, o600menue. Pabora ¢ TekcTamu 1o 1 bubmuoreka [IOK
TeMe «CBETOBBIC SIBJICHHSI» https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o600menue. Pabora ¢ TekcTamu 1o 1
teMe «KBaHTOBas U snaepHas GU3MKa»
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

®usuka 7 knacc/ [leppimkun U.M., I'ytauk E.M., IBanoB A.W. u np. AkuroHepHoe
obuiectBo «M3narensctBo «IIpocBemenne»
®usmka 8 knacc/ [leppimkun .M., I'ytauk E.M., IBanoB A.W. u np. AkrmoHepHoe
obmiectBo «M3narensctBo «IIpocBemenne»
®uswuka 9 kmace/ [leppimkun U.M., I'ytauk E.M., IBanoB A.W. u np. AkurmoHepHoe

obmectBo «M3naTenbpcTBO «IIpocBemnieHne»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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