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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 «Dusuka.
Copepxanue  mporpaMMmbl 1o  (u3uke  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 npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
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 IpodhecCHOHATBLHON 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.

COJEP)XAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAKILEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npuponasl. Pu3ndeckue SBICHUSA: MEXaHHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BeauuuH. Pusnyeckue HPUOOPHI.
ITorpemHocTs n3MepeHnii. MexayHapoiHasi CHCTeMa €IMHHIL.

Kak ¢u3uka m ngpyrue ecrecTBEHHblE HayKH M3y4aroT Npupoay. EcTecTBeHHOHay4 HBIN
METO/ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIEPUMEHT TI0 TPOBEpPKE THUMOTE3, OOBsACHEHHE HalmogaemMoro spieHus. OnucaHue
(UBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEMIOBbBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.



2. @duznueckure MPUOOPHI U MPOIEAYpa MPSAMBIX U3MEPEHHN aHaJOTOBBIM U ITU(POBBIM
npudopom.

Jlabopamopusie pabomsl u onvinol.

Omnpenenenne HeHbl JeJICHUs HIKAIbl H3MEPUTEIHLHOTO MpHOopa.

N3MepeHne paccTosiHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoOB MabIX TEl.

W3mepenune TemmepaTypbl IMpH IMOMOLIM KUAKOCTHOTO TEpPMOMETpa M JaTudKa

TEMIEPATypPHI.

gD R

6. IlpoBemenue wmccineqOBaHUS O HPOBEPKE THIIOTE3BI: JAIBHOCTh MOJETA IMIAPHKA,
MYLIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIe BHICOTA ITyCKa.

Pa3znea 2. IlepBoHayaibHbIe CBeJeHUA 0 CTPOCHHUHU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMNbITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue uacTtul] BemiecTBa. CBSI3b CKOPOCTHU JBHXKEHHUSI 4YaCTUL[ C TEMIIEpaTypoOi.
bpoynoBckoe nBuxkenue, auddysus. BzaumopaelicTBue dYacTUIl BEIIECTBA: MPUTSHDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTayuinyeckux) Tea. B3auMocBs3b MeEXJy CBOICTBaAaMM BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHne 6pOyHOBCKOTO IBUKEHUSI.

2. Habmopenue nudpdysun.

3. HaOmionenue siBIeHHM, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHI

BEIIECTBA.

Jlabopamopmnwvie padbomot u onvimol.

1. Omenka quameTrpa aToMa METOJIOM PSIOB (C MCIOJIb30BaHUEM (oTorpaduii).

2. OnbIThl 1O HAOJIIOACHUIO TEMJIOBOTO PaCIIMPEHHs ra30B.

3. OnbITHI 10 0OHAPYKEHUIO ACHCTBHS CHII MOJIEKYJISIPHOTO TPUTSKEHHSL.

Paznen 3. /IBu:keHue U B3aUMO/IeiiCTBHE TeJl.

MexaHnyeckoe IBMKEHHME. PaBHOMEpHOE U HeEpaBHOMEpPHOE JBHXKEHHE. (CKOpOCTb.
CpenHsis CKopoCTh IPY HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu u BpeMeHU ABUKEHUSI.

SIBnenne wHepnuu. 3aKOH WMHEpUMHU. B3auMmonelcTBHE Tell KAaK NPUYMHA W3MEHEHUs
CKOPOCTH JIBIKEHHS Teld. Macca kak Mmepa uHepTHOcTH Tena. IlnmoTHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cuwia Kak XapakTepucTtuka B3aumojenctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3MepeHnne cuiibl ¢ OMOIIBIO TUHAMOMETpa. SIBIIEHWE TIATOTeHHs W cuia Tsokectu. Cuia
TSOKECTH Ha Jpyrux muaHetax. Bec Ttema. HeBecomocTh. CnokeHue cuil, HallpaBJIEHHBIX IO
onHOI npsmoii. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
TpeHune B npupoie U TEXHUKE.

Hemoncmpayuu.

1. HaOnrogenne MexaHUYECKOT'0 ABHKEHUS TEJIa.

2. HM3mepeHue cKOPOCTH MPSIMOJIMHEHHOTO IBUKEHUS.

3. HabmroneHue siBIIeHUS HHEPIIHU.

4. HalOnroneHue u3MEHEHHS! CKOPOCTH TIPH B3aMMOJICHCTBHUH TEll.



5. CpaBHeHHE Macc 10 B3aUMOJICUCTBHUIO TEJI.
6. CnoxxeHue CHJI, HaIPaBJICHHBIX IO OJTHOW TPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenrie CKOpPOCTH PAaBHOMEPHOTO JABIXKEHUS (LIapUKa B KHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHUs OpyCKa WM IIapuKa M0 HAKIOHHOM
IJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TeNA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyXKMHBI OT
IIPUJIOKEHHOMN CUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tejla U
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEIMUEHUSI J1aBlieHus. [{aBneHue raza. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00béMa, Temnepatypsl. llepenaua napnenus TBEpABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH llackans. ITHeBmMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mapocratuueckuit  mapagokc. CooOmaromuecs cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAaHUS BO3IyIIHOW
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHUMOCTh
atMoc(epHOro mJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOro JaBICHHS.

JelicTBHE )XUJIKOCTU U ra3a HAa MOTPYKEHHOE B HUX Tej0. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb /IaBJICHUS T'a3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TaBJICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTpYKEHHOM dYacTH Tena M
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MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIBI BECY BHITECHEHHON HKUAKOCTH.

VYcnoBue TuTaBaHUS TeE: TUTABAaHWE WM TOTPY)KEHHWE TEeT B 3aBHCUMOCTH OT

COOTHOIIEHUS TUIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopuwie pabomsl u onvimot.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHON B JKUIKOCTh
YacTH TeJna.

2. OrmpeneneHue BBITAIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TeEJIO, IMOTPYKEHHOE B

o N

KUJKOCTD.

3. IIpoBepka HE3aBUCHMMOCTH BBITAIKHBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha Teno B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, J€MOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IeHCTBYIOIIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTU TeJla U OT MJIOTHOCTH
JKUJKOCTH.



5. KonctpyupoBanue apeomeTpa HJIM KOHCTPYHpPOBaHHE JIOJKM U OIpeleieHue eé
IPy30I0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprus.

Mexanuveckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHKH.
KIIJI mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprusa. KuHeTnueckas M mNoTeHUMalbHas »sHeprus. IIpeBpamenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYyroi. 3aKOH COXPAaHEHHS SHEPIUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenennie pa®OTBl CHUIIBI TPEHUS TPU PABHOMEPHOM [IBIXKEHUH Tejia IO

FOPU30HTAILHOM TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.
3. Hsmepenne KIIJ] HakIOHHON MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUs MEXaHUYECKOH SHEpIrUu.
8 KJIACC

Pa3pen 6. TenioBbIe IBJICHUS.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHMS BemiecTBa. Macca
U pa3Mepbl aToMOB M MoJieKysd. OIbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Mogenu TBEPAOrO, KHUJIKOTO U Ta3000pa3HOro COCcTOsIHUN BelecTBa. Kpucramnnueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUMN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. CMaunBaHWEe U KalWUIApHBIE SIBIEHUA. TerioBoe
paciupeHue U cxxaTue.

Temneparypa. CBA3p TeMmepaTypel €O CKOPOCTbIO TEIUIOBOTO JBMIJKEHUS YaCTHII.
Buytpennsas oHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEW SHEpruu: Terionepeaaya u
coBeplieHre paboThl. Bupl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYEHHUE.

KonuuectBo TemioThl. YaenbHas TEINIOEMKOCTh BellecTBa. TemnooOMEeH U TEemIoBOe
paBHOBecHe. YpaBHEHHE TEMJoBOro OanaHca. IlnaBieHne m oTBep/AeBaHUE KPHUCTAIIMYECKUX
BEIeCTB. YAenpHas Temjora maBieHus. [lapooOpa3oBanume u koHjeHcarus. VcnapeHue.
Kunenmne. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KUIICHHS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTe Bo3ayxa.

OHeprus TOIMBa. Y IeJbHas TEIUIOTAa CTOPaHMSL.

[Tpunuuner pabotsl TemnoBeix aAurarenet KIIJ[ TtemmoBoro nsurarens. TemoBble
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHMsI U IIPEBPALICHMSI SJHEPTUHU B TEIUIOBBIX IPOLECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMIKEHUS.

Hab6mronenue nuddysun.

Habmronenue siBJeHU cMaunBaHUs ¥ KAMHJUTSIPHBIX SBJICHHM.

HabmioneHune TenaoBoro pacimpeHust Tel.

V3MeHeHne AaBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUM UJTU OXJIAXICHUU.

ok wnpE



6. IlpaBuia usmepeHus TeMIepaTypsl.
7. Bunubl Temonepeaayu.
8. OxnaxxJaeHue npu COBEPIICHUH PAOOTHI.
9. HarpeBanue rpu coBepilieHUU PaOOTHl BHEIIHUMU CHIIAMHU.
10. CpaBHeHHE TEMIOEMKOCTEN Pa3IMUHbIX BEIIECTB.
11. HabmroneHuie KumeHus.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IIPH TIJIABJICHUU.
13. Mogeny TEIIOBEIX IBUTATENEH.
Jlabopamopuwvie padbomot u onvimol.
OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEINIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TEl.
Omnpenenenue JaBlIeHUs BO3lyXa B OaJUIOHE IINPUIA.
OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJICHHUSI BO3JayXa OT ero oObéMa u
HarpeBaHUs WIN OXJIAKICHHUS.
6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIUHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.

7. HaOmroneHne u3MeHEHUs BHYTPEHHEW PHEPrUU Tejla B pe3yJibTare TEIUIONepenadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmpezneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NpU TEIIOOOMEHE C

HarpeThiM METAUIMYECKUM ITHIHHIPOM.

10. Onpenenenue yaenpHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIKHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI ITABJICHUS JIbA.

Pa3zjnen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTtpuzanusi Ten. J[Ba poma 3IEKTpUUECKUX 3apsAloB. BzaumonelicTBHe 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSKEHHBIX TET OT BEIUYUHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEIaMH ).

DnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTprUdeckoro mojst. [IpuHImn cyneprno3uiun
AIIEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsAaoB. DJIEMEHTApHBINM 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsia.

DNEeKTPUUECKH TOK. YCIOBUS CYIIECTBOBAHMS DJJIEKTPUUECKOTO0 Toka. VMcTouHukm
MOCTOSIHHOTO TOKa. JIeMCTBHSI 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMUYECKOE, MArHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onektpruueckass 1ens. Cuia Toka. OieKkTpuueckoe HampspkeHue. ConpoThBIEHHE
MPOBOJHUKA. YJEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui  yyacTKa IEMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCT ANIEKTPUUECKOTr0o TOKa. 3akoH JIxoyns—JIeHna. DnekTpudeckue e
Y TTOTPEOUTEIH JIEKTPpUUIECKON YHEprun B ObITy. KOpoTKOe 3aMbIkaHue.

[TocrosiHHbIe MarHuThl. B3amMoAeicTBHE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJ1s )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
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HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb MOCTOSHHOrO Toka. lcmonb3oBaHue
AJIEKTPOJIBUTaTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnekrporerHepatop. CrnocoObl MOMyYEHUS AIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpusanus Ted.
JIBa poja sNeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DneKTpocTaTU4ecKast UHIYKIUS.
3aK0H COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.
[TpoBOAHMKY U TUIIEKTPUKH.
MonenrpoBaHue CUIOBBIX JTUHUI IEKTPHUUECKOTO TOJIS.
N cTouHMKM TOCTOSIHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3sMepeHne cuiibl TOKa aMIIEPMETPOM.
. U3mepenne 31eKTpUYeCcKOro HaIPsKEHUsT BOJIbTMETPOM.
. Peocrar u mara3uH COpOTUBIICHUN.
. BsaumopeiicTBre MOCTOSHHBIX MATHUTOB.
. MopenvpoBaHue HEBO3MOXKHOCTH Pa3/CJICHUsI TOJIOCOB MarHUTa.
. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarauTHoe noJje Toka. JJIeKTPOMAarHurT.
. JlelicTBuE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJIeHUsI UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuwie pabomsl u onvimot.
OnBITHI MO HAOMIOCHUIO DNIEKTPU3AIIUU TNl MHAYKIHUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue neMCTBUS JIEKTPHUUECKOTO OIS HA TPOBOTHUKH M TUAJICKTPUKH.
CoOopxka u mpoBepKa padOThI AMEKTPUIECKOM TN MOCTOSHHOTO TOKA.
W3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepennie u peryaupoBaHue HaPsHKEHUS.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 pe3UCTOpP, OT COMPOTUBIICHUS
pEe3UCTOpa M HAMPSDKEHUS Ha PE3UCTOPE.
7. OmnbpITel, JAEMOHCTPUPYIOIIHME  3aBHCHUMOCTh  DJEKTPHUYECKOTO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA U MONEPEYHOT0 CEUeHHS U MaTepuara.
8. TlpoBepka mpaBWiIa CIOXKEHUS HANPSDKCHUH TPH IOCIICOBATEILHOM COCJIHHECHUN
JIBYX PE3UCTOPOB.
9. TlpoBepka mpaBuiia JUIs CUJIBI TOKA MPH MapasieIbHOM COSTUHEHUH PE3UCTOPOB.
10. Omnpenenenrie pabOTHI ANMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpeneneHyie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACISAEMOM Ha PE3UCTOPE.
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12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYIIEro Yepe3 JIaMIOUKy, OT HANpPSKEHUS
Ha Heu.

13. Onpenenenne KIIJl narpeBaress.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

15. 3yyeHrie MarHMTHOTO TMOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU W
pa3esieHun.

16. MccnenoBanue ASWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKU C TOKOM U
MarHurTa oT CHJIbl TOKa U HaIPaBJIEHUS TOKA B KaTyIIIKE.

18. M3yuenwue AeiicTBUSI MArHUTHOTO IOJISt HA TPOBOJIHHUK C TOKOM.

19. KonctpyupoBaHue U u3y4eHue paboThl SJIEKTPOIBUTATEIS.

20. Usmepenue KIIJI snekTpoaBurareibHONW yCTaHOBKH.

21. OnbITHl 1O HMCCIEAOBAHUIO SIBJICHMS DJIEKTPOMArHUTHON WHAYKIMU: HCCIEIOBAHUE
M3MEHEHUH 3HAYeHMsI U HAlIPaBJICHUSI UHAYKLIHOHHOTO TOKa.

9 KJIACC

Pa3pen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe apuxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHHs. PaBHOMEpHOe mpsMonMHENHOe nABMKeHHEe. HepaBHoMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsss MU MIHOBEHHAs CKOPOCTb Tejla IIPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe npsMonuHeinoe aerkenne. CBoooHoe naaenue. OmnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHHE MO OKpykHOcTH. [lepuon u yacrora obpamieHus. JIuneitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIO3UIUHN CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cuila TPEHUS CKOJBXKEHHS, Cujla TPEHUs
[IOKOS1, APYT'YE BUIBI TPECHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSATOTEHHs. YCKOpPEHHE CBOOOJHOrO TaJeHUs.
JBuxenune 1ianer Bokpyr Connua. IlepBas kocmuueckas ckopocTb. Heecomocts u
[EepErpys3KHu.

PaBHOBecue marepuaabHON TOUKH. AGCOMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3meHenne nmmyinbca. MMmynbe cuiibl. 3aKOH COXPAaHEHHsI MMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

Mexanunueckasi pabota U MOLIHOCTb. PaboTa cuil TsDKECTH, ympyroctu, TpeHus. Cs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJa MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHEHHE TMYTEH W TPACKTOPHI ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSIMOIUHEHHOTO JBUXKECHUSI.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO ABHKEHMSL.



IS

HaOnroneHue 1BuUXKeHUs Tea 110 OKPYKHOCTH.

HabumroneHne MexaHUYeCKUX SIBJIEHUM, IPOUCXOAIINX B cucTeMe oTcuéra « Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKCHUH OTHOCUTENIFHO KaOMHETa (PU3UKH.
3aBHCHMOCTb YCKOPEHHMS TeJIa OT MacChl TeJla U IEHCTBYIONICH Ha HETO CHUJIBL.
HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TeEIL.

M3menenue Beca Tena pyu yCKOPEHHOM JIBU)KCHUH.

. Ilepenada umirysbca npyu B3aUMOJEHCTBHAU TEIL.

. IIpeoOGpa3zoBanust SHEPrUM IPU B3aUMOJCHCTBUN TE.

. CoxpaHeHue UMITyJIbca IIPU HEYTIIPYTOM B3aUMOJICHCTBUN.

. CoxpaneHue nMmysbca npu abCOIOTHO yIPYTroM B3aUMOJICHCTBUH.

. HabnroieHue peakTHBHOTO IBUKEHUS.

. CoxpaHeHne MEeXaHU4ECKOI SHEpruy IpU CBOOOJHOM MACHUH.

. CoxpaHeHre MEXaHMYECKON PHEPIUH IIPH IBUYKEHUH TeJa M0, IEHCTBUEM TIPY>KUHBI.

Jlabopamopuwvie padbomut u onvimol.

1.

o

10.

11.

KonctpynpoBanue Tpakra ajisi pa3roHa M JaJbHEHIIEro paBHOMEPHOTO JIBHKCHHS
IIapUKa WU TEJIEKKH.

OnpeneneHue cpefHeld CKOPOCTH CKOJIbKEHHsS Opycka MM JBM)KEHHUS ILIapuKa IO
HAKJIOHHOM INIOCKOCTH.

Omnpenenenne yCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBIXKCHHH II0 HAKJIOHHOW
IUTOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITYyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBIKCHHHU 0€3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CAM TPH PABHOYCKOPEHHOM JBIDKEHHHM 0€3 HadalbHOU
CKOPOCTM IIyTH OTHOCATCA KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
POMEXKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAalbHOTO
JTABIICHUSL.

Onpenenenne k03pPUIHEHTA TPEHUS CKOIBKEHHS.

OnpeneneHue )XECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHHM Tela IO
TOPH30HTAIEHON MTOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YHOPYTOCTH HpU HOABbEME TIpy3a C HCIOJIb30BaHUEM
HEMOABMKHOTO U TOABUKHOTO OJIOKOB.

W3ydeHne 3aKoHA COXPAHEHUS SHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHMM: MEPHO, YacToTa,
aMIIuTya. Marematuueckuii W NpPYKUHHBIM MasTHUKHU. lIpeBpaiieHue 5sHepruu mnpu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue konebanus. BeiHyxkneHHBIC KoneOanus. Pesonanc. MexaHn4yeckue BOJIHEI.
CBolicTBa MeEXaHNYECKUX BOJIH. [IposiosbHbIE 1 MOnepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. [')poMKOCTB 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHppa3ByK U ynbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue xoneOaHU T MO/ 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
2. HaGmopnenue xoneOaHuii rpy3a Ha HUTU U Ha TIPYy>KUHE.

3. HalGnroneHue BBIHYKIEHHBIX KOJIeOaHUH U pe30HAHCA.



4. PacnpocTpaHeHHE MPOAOIBHBIX U MOTIEPEYHBIX BOJH (Ha MOJIEIH ).
5. HabnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHIi pe30HaHC.
Jlabopamopuwvie padbomwt u onvimol.
1. OmpeneneHue 4acTOTHI U NIepuoAa KoJeOaHUH MaTEMaTUYECKOTO MasiTHUKA.
2. OmnpezneneHue 4YacTOTHI U IIEpHO/a KOIeOaHU IPYKUHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCMMOCTH TNEpHOAA KOJeOAHWH MOABELIICHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHOfa KojeOaHUN MPYKUHHOTO MAasTHHKA OT MaccChl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWN Tpy3a, MOABEIICHHOIO K HHUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JIEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh IEpHOJa KoJNeOaHWil MpPY>XKMHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/leHuUs.
Pasnen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpoMarHuTHbIX BOJIH. Vcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoaHOBBIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBa CBETA.
Jlabopamopuwie pabomul u onvimot.
1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonuHeliHOe pacnpocTpaHEHUE CBETa.
3armenuns Connua u JIynel. Otpaxkenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomiienue cBera. 3aKoH npenomiieHus cBeTa. [1oHOe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHnE OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJAAX.
Jlunza. Xox mnyuedt B numH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONA H
Tesneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U JalbHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CliojkeHNe CEKTPaIbHbIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OtpaxkeHue cBera.
[Torydyenue n300pakxeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue cera.
OnTHyeckuii CBETOBOI.
Xon yuelt B coOuparomiei JuHse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakxeHU ¢ TOMOILBIO JIUH3.
. [punuun neiictBus otoanmnapara, MUKpPOCKOIA U TEJIECKOTIA.
10. Mopnens riasa.
11. Paznoxenue 06emoro cBeTa B CIIEKTP.
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12. Tlomydenne Georo cBeTa MPH CIOKCHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopusie pabomsl u onvinot.

1. HccnenoBaHue 3aBUCUMOCTH yrila OTPaKEHUSI CBETOBOI'O JIyda OT yIJla IaJeHus.

2. H3yueHue XxapakTepUCTUK U300paKEHHs MPEAMETa B IIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTHU YIJIa MPEJIOMIICHHUS CBETOBOTO JIy4a OT yrja MaJeHus Ha
IPaHULIE «BO31YyX—CTEKIIO».

[Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAOLICH JTHH3HI.

Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOro CBETa B CIIEKTP.

No ok

OnpITHl IO BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
GUIBTPHL.

Pa3nen 12. KBantoBhble siBJIeHUS.

OmnsiThl Pesepdopaa n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PamunoaktuBHOCTE. Ausbda, Oera- u ramma-mznydeHus. CTpOCHHE aTOMHOTO sijIpa.
HyknonHas wmopens atoMHoro sijapa. M3oromsl. PaanoaktuBHble mpeBpaineHus. Ilepuon
HoJypacraja aTOMHBIX siJiep.

SAnepHble peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX saep. CBs3b Macchl U sHepruu. Peakuum cuHte3a u aeneHus sjep. Mcrounuku
sHepruu CoisiHIa U 3BE3 1.

SAnepnas sHepreruka. [leificTBus pagoaKTUBHBIX U3IYUYEHUIN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CreKTpbl U3J1y4EHHUS U TOTJIOMICHHUS.

CriekTpbl pa3IMyHbIX Ia30B.

CnexTp Bogopo/a.

Habmonenue tpekoB B kamepe BusbcoHa.

Pabora cuéTunka MOHU3UPYIOIINX U3TYUEHUI.

Perucrparus uzinyueHus IpUpoIHBIX MUHEPAJIOB U IIPOIYKTOB.

.]Iaﬁopamopubte padomul u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TyUEHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMH YACTHIBI 110 TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOPHUTEJIBbHO-00001IAK0 M MOLYJIb.

[ToBTOpHUTENBEHO-0000IIAOMIMN  MOAYJb  TpEeAHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eHUs] IPEMETHOTO COJIEPKAHUS U OTbITA JIEATEbHOCTH, IPHOOPETEHHOTO MPH U3YUYESHUU
BCEro Kypca (PM3MKH, a TaKkKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke U1s1 00yUarOIMXCsl, BBIOPABIINX 3TOT Y4€OHBIHN MpeaMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreunmBaeTcs JOCTHXKEHHE MpPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HOpMUpPYETCS €CTeCTBEHHOHAy4Has
IPaMOTHOCTh: OCBOEHHE HAyUYHBIX METOJIOB HCCIIEJIOBAHUS SIBICHUNU MPHUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (UINYECKUE SBJICHUS, MPUMEHSSl IOJTy4YeHHbIE 3HaHUS,
pelathb 3aJa4u, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNHAIBHO NESITeIBbHOCTHBIM XapakTep JaHHOTO pasfelia peaan3yercs 3a CYET Toro,
YTO 00YyYaroLUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEJIaraeTcs:

ok own



Ha OCHOBE IMOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAyYHO OOBSACHATH (PU3HUECKUE SABIICHUS

B OKpPY’Karoler MPUPOAE U OBCEIHEBHOM KU3HU;

HCIIOJI30BaTh HAYYHBIC MCTO/AbI MCCJICIOBAHUSA CI)I/ISI/I‘-IGCKI/IX HBJICHHﬁ, B TOM 4YHUCJIC OJIA

IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUS TCOPETHICCKUX BBIBOIOB,
00BACHATH HAayY4YHbIC OCHOBBI Hauboyiee BaKHBIX ,Z[OCTI/I}KCHI/Iﬁ COBPEMECHHBIX TeXHOHOFI/Iﬁ,
HAlmpumep, MPAKTUYCCKOro MCIIOJIb30BaHUA PAa3JIMYHBIX HCTOYHHKOB OJOHCPIrMHM Ha OCHOBC
3aKOHa MPEBpaAlICHUA U COXPAaHCHU BCCX U3BCCTHBIX BUAOB SHCPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yuenne QuU3NKM HA ypOBHE OCHOBHOTO 0OmEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHHUC JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U ITPCAMCTHBIX O6p8.30BaTeJ'IBHBIX pe3yabTaTOB.

B pe3yjibTaTe HU3Yy4YCHUA (1)I/ISI/IKI/I Ha YPOBHE€ OCHOBHOI'O O6IH€FO 06p330BaHI/I$I y

oOyuarormierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE JTNIHOCTHBIEC PE3YIbTAThl B YACTH:

1) naTpMOTHYECKOr0 BOCHUTAHMSA:

- TIPOSIBJICHHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (hU3NUECKOM
HAYyKH;

- IEHHOCTHOE OTHOIICHUE K IOCTHKECHUSAM POCCUHCKUX YUEHBIX-(PHU3HKOB;

2) rpa:kJaHCKOro U AyX0BHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B O6CY)K[I€HI/II/I O6HI€CTB€HHO 3HAYUMBIX U OTUYCCKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

- OCO3HAaHHEC BaAXXHOCTU MOPAJIbHO-3TUYCCKUX IMMPHUHIIUIIOB B ACATCIIbBHOCTHU yLIéHOl"O;

3) 3cTeTHYEeCKOro BOCIUTAHMSI:

- BOCIIPUATHE ACTETUYECKUX KadecTB (PU3NYECKON HaykHu: €€ TrapMOHMYHOI'O MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMS:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KaK MOILHOTO MHCTPYMEHTAa MO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaYKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

- pa3BUTHE HAYYHOH JII0O03HATENBHOCTH, HHTEpECa K UCCIIE0BATEIbCKON AEATENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOT0 0JIArONMOJTYYHsI:

- OCO3HAaHWE IEHHOCTH O€30MacHOro o0Opa3a XM3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHUpE, BKHOCTH TMpaBWJI OE30MaCHOTO TIOBEACHUS HA TPAHCIOPTe, Ha J0porax, ¢
SJICKTPUYCCKUM U TCILJIOBBIM O60py210BaHI/IeM B IOMAIIHUX YCJIOBUAX;

- c(popMHUPOBAaHHOCTH HaBBIKA pe(IIeKCUH, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TaKOTro
e IpaBa y Jpyroro 4enoBeka;

6) TPy10BOr0 BOCIIUTAHUSA:

- aKTUBHOE Y4YacTHe€ B PEUICHHH MPAKTUYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3alyH, TOpOoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TpeOYIOLINX B TOM YHUCIIe U (PU3MYECKUX 3HAHUA;

- HHTEpeC K MPaKTHUECKOMY U3YUYEeHHUI0 Ipodeccuil, CBI3aHHbIX C (PU3NKOMH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS:



® - OpUEHTalUs HAa NpUMEHeHHe (U3MYECKHX 3HAHWM /A pelleHus 3ajad B 00JacTH
OKpY Karollel cpenbl, MIAHUPOBAHUS MOCTYIKOB U OIICHKHM MX BO3MOXHBIX MOCIEICTBUN
JUISL OKPYKAKOILEH Cpeibl;

® - 0CO3HaHHUE TTI00ATHHOIO XapaKTepa SKOJIOTHIECKUX MPOOIEM U MMy TeH MX PelICHHUS;

e §8) aganTanMu K M3MEHSIONIUMCS YCJIOBUSIM COUMATbHON M IPUPOJIHOM Cpeabl:

e - MOTpeOHOCTh BO B3aUMOJIEUCTBUU TMPU BBHIMOJHEHUH MCCIEAOBAHUNM U TPOEKTOB
(bu3nyYecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESATEIBHOCTD;

e - noTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HAHWM, B TOM uucie (OpMyJIHpPOBATh HJIEH,
MTOHSTHSL, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

e - 0CO3HaHue Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3HKH;

® - [UIAHMPOBAHME CBOETO PA3BUTHSI B MPHOOPETEHUN HOBBIX (PHU3NUECKUX 3HAHUI;

® - CTpeMJICHHE aHAIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIC C UCIIOIh30BaHUEM (PU3NICCKUX 3HAHU;

® - OIIEHKa CBOMX JACUCTBHIA € y4E€TOM BIMSIHHS HAa OKPYXKAIOUIYI0 CpPEIy, BO3MOXKHBIX
rJ100aMbHBIX OCTIEICTBUM.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHHMS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocss OyayT cQoOpMUpOBaHBI MeTanpeIMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4ueOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
yHUBEpCcaJbHbIe yueOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCATIbHbIE yueOHbIE 1EUCTBHUS.

ITo3naBaTebHBIC YHHBEPCAJIbHbIC Y4eOHbIC NelCTBUS

ba3oBble Jlornueckue necTBUs:
® BBIABIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKK OOBEKTOB (SIBJICHHIA);
® YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KJIACCU(DUKAIIMN, OCHOBAHUS Ui 0000IIEeHUS
Y CpaBHEHUS,
® BBIABIATH 3aKOHOMEPHOCTU M MPOTUBOPEUMs] B pacCMaTpPUBAEMBbIX (pakTax, JaHHBIX U
HAOJIOZICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;
® BBIABIATH MPUUYMHHO-CIICJICTBEHHBIE CBSI3M TPH U3YYEHUU (PU3NUYECKUX SBICHHUN U
MPOIIECCOB, JIeNIaTh BBIBOJABI C WCIOJb30BAaHUEM JIEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOYeHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYECKUX BEIHYNH;
® CaMOCTOSITEIHHO BBIOMpaTh CMOCOO pemieHus y4eOHOW Qu3uyeckol 3amauu
(cpaBHEHHE HECKOJIBKMX BAapHUAaHTOB pEIIEHHUS, BBHIOOpP HamboJee MOIXOISAIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBareibCKue AeiCTBUA:
®  JCIOJIb30BaTh BOIPOCHI KaK MCCIICOBATEILCKUM HHCTPYMEHT TIO3HAHUS;
® TIPOBOJUTH IO CaMOCTOSITEIPHO COCTaBJICHHOMY IIJIaHY ONBIT, HECJOKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
® OIICHMBATh Ha MPUMEHHMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, MOJYUYCHHYIO B XOJI€
MCCJIETOBAHMSI UJTU DKCIIEPUMEHTA;



caMOCTOATEeNIbHO  (opMynupoBaTh 0000IIEHHST ©  BBIBOJBI IO  pe3yJbTaTaM
POBEIEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHHS,

MIPOTHO3MPOBATH BO3MOXKHOE JalbHENIIee pa3BUTHE (PU3UUECKHUX MPOIIECCOB, a TAKKE
BBIJIBUTATH TIPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Paborta ¢ nnopmanmeii:

OPUMEHATHh Pa3jIMyHble METO/bl, MHCTPYMEHTHI M 3alpoChl MpPH IMOHCKE U OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUIOKEHHON yueOHO (hu3nvecKoi 3a1auu;
aHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIMIO PA3TUUHBIX
BUJOB U (pOPM IPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMpATh ONTHMANbHYIO (GOpMy MpeiacTaBieHus HHpopManuu u
WITIOCTPUPOBATh pELIaeMble 3a/a4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

B XO0JIe OOCYXJIeHHUS Y4YeOHOro marepuaia, pe3yiabTaTOB JIAOOPATOPHBIX pPabOT u
MIPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MO TEMbI M BBICKa3bIBAaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4U ¥ MOJICPKaHue OJIaroKeIaTeTbHOCTH OOIICHHUS,
COMOCTABJISITH CBOU CYXIEHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JHAJIOTa,
00HapYKUBATh PA3ININE U CXOACTBO MO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBIATh  PE3yJbTAaThl  BBIMOJHEHHOTO  (DM3WYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh M WCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAWBHIYAILHON PaOOTHI
IIPU pEIIeHNN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATh 1€ COBMECTHOW J1eATETbHOCTH, OPraHW30BHIBATH JACUCTBUA MO €&
JTOCTYIKEHUIO: PaCIPeIeNIATh POJIH, 00CYXIaTh MPOIECCHl U PEe3yJbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KaueCTBEHHOTO pe3yibTaTra MO CBOEMY
HATPABIECHUIO U KOOPAUHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA TPOAYKT MO KPUTEPUSM,
CaMOCTOSTENNbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JelcTBUA

Camoopranuzanus:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOUUX I peIIeHUs
bu3nUecKux 3HaHUMH;

OPUCHTHUPOBATLECA B PA3JIMYHBIX MTOAXOJAaX IPHUHATHUA peHIeHI/Iﬁ (I/IH)II/IBI/II[yaJ'IBHOC,
IIPUHSITHE PELLICHUS B TPYIIE, IPUHATHE PELIEHUN IPYIIION);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3aiayd WM IJIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh MpPEIJIaraéMble BApUaHThI PEIICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pPEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBII MHTEIEKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYAIlMU U IIpeiararh IjaH €€ U3MECHECHUS;



OOBSACHATH MPHUYMHBI JIOCTHXKEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESTEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJI BBIOJHEHHUS (PU3NIECKOTO
UCCJIEIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIHCTB, H3MEHUBIIHXCS
CHUTYAIHii, yCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSM;

CTaBUTH ce€0s Ha MECTO JAPYTOro YeJOBEKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY MNpHU pEUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyueHus B 7 kJiacce NpeAMETHbIE Pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

UCMOJIb30BaTh TMOHATHS: (QU3MUECKHE M XUMHYECKHE SBJIEHHs, HaOIIOJCHuUE,
OKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJICKYIIa,
arperaTHble COCTOSHUS BelllecTBa (TBEPIOE, XKMIKOE, ra3o00pa3zHOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpaeKTOpHs,
paBHOAEHCTBYIOIIAs cuia, Jegopmanus (ynpyras, IJIacTU4ecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath siBiieHus (1ud¢ysus, TemI0Boe ABUKEHUE YacTULl BELIECTBA, PABHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE NIBUJKEHUE, MHEPLUSA, B3aMMOJEICTBUE TeEJl, PABHOBECHE
TBEPABIX TEJI C 3aKpEIUIEHHOW OCBIO BpAallCHMs, Iepefada JaBJICHUS TBEPIABIMU
TeJIaMU, KUAKOCTSIMH U razaMH, aTMOC(EpHOe JaBiIeHue, JIaBaHue Tell, IPeBpalleHus
MEXaHUYECKOM dHEPrun) Mo ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyUCHHBIX (PU3MUECKUX SIBICHUH B OKPYXAIOLIEM MHUpE, B
TOM 4yHcie (u3nueckue sBICHHsS B MPHUPOJE: NMPUMEPHl ABWKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XHBOW W HEKMBOM INpPUPOJAE, ACUCTBHE CHIIBI TPEHHUS B IPUPOAE U
TEXHHMKE, BJIMSHHE aTMOC(EPHOTO MAABJIEHUS HA XUBOM OpraHusM, IjlaBaHUE pbIO,
pplUaru B TeJe YeJIOBEKa, MPU 3TOM IMEPEBOIUTH MPAKTUYECKYIO 3aJady B yueOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHUJa TSDKECTH, BEC Teja, CWIa TPEHUS, JaBIICHUE
(TBEpmOro Tena, JKUAKOCTH, Ia3a), BBITAIKMBAIOUIAs CWJIA, MEXaHW4eckas pabora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KO3(QQUIUEHT TMOJEe3HOr0 JeHCTBUS
MEXAHU3MOB, KMHETUUYECKAsl U MOTEHLHUAJIbHAsI 3HEPTUs), IPU ONUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUII CMBICI HCIIOJIb3YEMBIX BEJTMUNH, UX 0003HAYECHHUS U €IUHULIBI
bu3NYeCKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaduKU H3YUYEHHBIX 3aBUCHUMOCTEH
(bu3nUeCKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M TPOLECCHI, HCIONb3Ys
IIpaBWJIa CIOKEHUs cuil (BAOJb OJHOM NpsiMOi), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECHs pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,



3aKOH COXPAaHEHHS MEXaHWYECKOW JHEPru¥, IpPH OTOM JaBaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOIECCHl W CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYallM MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTEPa: BBIABIATH NPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ ONopoil Ha 1—
2 u3y4YeHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3MYECKMX 3aKOHAa WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1—2 [eHCTBHSA, HCHOJIB3YS 3aKOHBI M (POPMYIIBI,
CBSI3bIBAalOIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJadd
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (PU3UYECKHE BEIUYMHBI B (OPMYINBI U
IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHbIC JAHHbIC, HEOOXOAMMBIE IJIS pEIICHUs
3ajjay, OLIEHUBATh PEAINCTUYHOCTD MOTY4YEHHONW (PU3NUECKOI BETMUNHBL;
pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NPU IOMOMIH (PHU3HUECKUX
METONOB, B OIIMCAaHUM UCCIICNAOBAHUS BBIACIATH IPOBEPIEMOE IIPEAINIOIOKEHUE
(runotesy), pa3nuyaTh U HHTEPIPETHUPOBATH IOJYYEHHBIM pe3yibTaT, HAaXOIUTh
OIIMOKH B XOJ€ OTIBITA, JIeNaTh BBIBOJKI 110 €TO PE3yibTaTaMm;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NYECKUX CBOMCTB
Tes:  (OpPMYIMPOBATh IPOBEPSiEMble NPEINONIOKEHUs, COOUpAaTh YCTAHOBKY U3
IPEJI0KEHHOT'0 000PY/J0BaHUS, 3alIUChIBATH XO/1 OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBITNOJHATh IPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl C HUCIOJb30BAaHMEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMMCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHON aOCOIFOTHON MOTPENTHOCTH U3MEPCHHIA,
IIPOBOAMTH HCCIIEOBAHHE 3aBUCHUMOCTH OIHOW (PM3MYECKOM BETUYMHBI OT JIPYroi ¢
HCIIOJIb30BaHUEM IPSIMBIX HU3MEpPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCUMOCTH CWJIBl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHUS TEJI, CHIIbl YIIPYTOCTU OT YIJIWUHEHUs IPY>KHUHBI, BBITAIKUBAIOLIEH
CHIbl OT OOBEMa MOrpyKEHHOM YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO HOTPYXEHO TEJo,
YCIOBUH TJIaBaHMS TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIeNOBaHMSA, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, cleays NPeUIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOTYYEHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JieaTh BBIBOJBI 10 pe3yjIbTaTaM UCCIIECI0OBAaHNUS;

NPOBOJIUTH KOCBEHHBIE H3MEpEHHs (PU3MUECKUX BEIMUYMH (TUIOTHOCTH BEIIECTBA
JKUJKOCTH U TBEPAOrO Tella, CUla TPEHUsS CKOJIBKEHMs, JaBJIEHHE BO3/yXa,
BBITAJIKMBAIOIIAs CHJIA, JEHUCTBYIOIAs Ha IOIPYKEHHOE B KUAKOCTh TEIO,
KOA(p(UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CleAys MNPesIoKeHHON
MHCTPYKLUU: MIPH BBIOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIYKCIIATH 3HAYEHUE UCKOMOU BEJIMYUHBIL;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
00opyaOBaHUEM;

yKa3blBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETP, phluar, MOJBMXKHBIN U
HEMOABMKHBIN OJIOK, HAKJIIOHHAS TUNIOCKOCTH;



XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOM Ha WX OMNHCAaHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), UCIOB3Ysl 3HAHHS O CBOWCTBAX (PM3UYECKHUX SIBJICHUNA M HEOOXOJIMMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOOUTh HMHPOPMAIMIO O MpUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpPAaHEHHs 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOIO IIOBEIACHHS B
OKpYXaroIlIeH Cpeae;

OCYHIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCSA 3HAHUN U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICISITh HH(GOPMAIIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WM MOKET OBITh HEJIOCTOBEPHOI;

UCIIOJIB30BaTh TP BBHIIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(U3NYECKOT0 COJEp)KaHUsS, CIPABOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJCTh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU W3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HUCTOYHUKOB MH(POpPMAIK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOJIUYHO AeNaTh
KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX UCCIEeIOBAaHUI, IPU 3TOM
IpaMOTHO HWCHOJB30BAaTh M3YYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE IIPE3CHTALINEH;

IPY BBIMOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpeneniTs 00sS3aHHOCTH B
IpyIIEe B COOTBETCTBHHU C IIOCTABICHHBIMU 3a/1a4aMH, CJIEANTH 32 BBIITOJIHEHUEM IUIAHA
NeMcTBUHM, aZeKBaTHO OIIEHMBAaTh COOCTBEHHBIH BKIJIAJ B JEATEIbHOCTb TIPYIIIIHI,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJECHCTBHE, YUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K koniy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIINXCSI YMEHUI:

MCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABM)KECHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HaCBILICHHBIN ¥ HEHACBILICHHBIN I1ap, BIAXXHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISA
DHEPrus, TEMJIOBOM ABUTaTENb, JIEMEHTAPHBIN AIEKTPUUECKUN 3apsll, dJIEKTPUIECKOe
1oJjie, MPOBOJHUKU U JUIIEKTPUKH, TOCTOSIHHBIM 3JIEKTPUYECKUH TOK, MarHUTHOE
ToJIE;

pa3iauyaTth SIBIEHHA (TEIJIOBOE pacCIIMpPEHHE U CXKaTHE, TEIUIoNepenada, TEMJoBOe
paBHOBECHE, CMauMBaHWE, KaNWUIIPDHBIE SBICHUS, WCIAPEHUE, KOHICHCALUS,
IUIABJICHUE, Kpuctaym3anuss  (OTBEpIEBaHUE), KAIIEHUE,  TeIulonepenadya
(TEmIonpOBOHOCTh, KOHBEKIUS, W3JIy4YEHHUE), DJIEKTpU3aLHUs Tell, B3aUMOJIEHCTBUE
3apsA0B, JEUCTBUS DIIEKTPUUYECKOIO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuToB, JAEWCTBHE MAarHUTHOIO MOJIS Ha MPOBOAHHUK C TOKOM, 3JIEKTpPOMarHuWTHas
UHAYKIUSA) TO0 ONHCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh IPOsIBJICHHE N3YYEHHBIX (QU3NYECKUX SBJICHUM B OKpPY’KaIOILEM MHUPE, B
TOM 4yucie (U3MYecKUe SBIECHUS B TPUPOJE: TOBEPXHOCTHOE HATSKEHHE U
KalWUIIpHBIE SIBJICHHUS B NPHUPOAE, KPUCTALUIBI B Mpupoje, usiaydeHue CounHia,



3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OSIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emiie, MOJSIPHOE CHUSIHUE, IIPU 9TOM MEPEBOAUThH IMPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3HUECKUX SBJICHUH;

OIMCHIBATh U3YYCHHBIC CBOMCTBA Tel U (pU3MUECKHUE SBICHUS, UCTIOIB3Ys (PU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OHHEPIusi, KOJIMYECTBO TEIUIOTHI, YJEIIbHAs
TEINIOEMKOCTh ~ BEIECTBA, YAEIbHAs TEIJIOTa IUIABJICHUS, YJIENbHAs TEIUIoTa
napooOpa3oBaHus, yjAelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQPHUIMEHT IOJE3HOrO
JeMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BIAXKHOCTb BO3JyXa, JIEKTPUUYECKHUH
3apsij, CHia TOKA, JJIEKTPHUUECKOE HAaNpsKeHHWE, CONPOTUBIICHUE IPOBOIAHMKA,
YAEIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JEKTPUUECKOT0 TOKA), IIPU
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YEMbIX BEJIUYUH,
0003HaueHMs M eMHUIbI (U3NYECKUX BEJIWYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE
JaHHYI0 (U3UYECKYI0 BEIUYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M IIPOLIECCHI, HUCIONIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKOH TEOPHUH CTPOCHUS BEIECTBA,
OPUHIUI CYNEpHo3uIUM Moje (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsizia, 3akoH Oma jans ydacTka nenu, 3akoH JDxoyns—J/IeHua, 3akoH coxpaHeHus
DHEPTUH, MPH STOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alMCHIBATH €TO
MaTeMaTHYECKOE BBIPAKCHNUE;

OOBSICHATh (hr3HMYecKHe MpoLEecChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTYaIHi PaKTUKOOPHEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHOCIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX ILIAroB ¢
ornopoif Ha 1-2 U3y4YeHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, GU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarhs pacy€THble 3agaud B 2-3 JEMCTBUS, MCNOIb3Ys 3aKOHbI U (HOPMYJIbI,
CBSI3BIBAfOIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHallM3a YCJOBUS 3aJadd
3aMMCBIBATh KPATKOE YCIOBHUE, BBIABISATH HEAOCTATOK MAHHBIX JUISI PEUICHUsS 3a/1a4H,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE AJIs €€ PEelIeHuUs, IPOBOJUTh pacu&Thl U
CpaBHUBATh MOJIy4€HHOE 3HaUeHUe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh TPU TOMOIIA (PH3HUECKUX
METO/IOB,  HCIIONB3Ysl ~ ONHCAaHWE  WCCICAOBAHMS,  BBIICIATH  IPOBEPSEMOE
NPEIONI0KEHNE, OICHWBATh TPABWIBHOCTh TIOPSIKA TPOBEACHUS HCCIECTOBAHUS,
JIeNaTh BBIBOJIBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes (KamWUISIPHBIE SIBICHHS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béMa,
TEMIIepaTypbl, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HArPEBaHUA NP U3JIyUYEHHH OT 1IBETa
U3IyJamei  (MOTJIomakoniell) TOBEPXHOCTH, CKOPOCTh HWCHApeHHsl BOABI  OT
TEMIIepaTypbl KHUIKOCTH ¥ IUIOMAAN €€ TOBEPXHOCTH, OJJIEKTPH3AlHS Tl U
B3aMMO/ICICTBHE 3JIEKTPUUECKUX 3apsA0B, B3aMMOJAEUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, AEWCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWMCTBA D3JIEKTPOMAarHUTa, CBOWCTBA AJIEKTPOJBUTATEIIS
MMOCTOSTHHOTO TOKa): (opMyJIHMpoBaTh NPOBEpPSEMbIE TMPEANOIOKEHUS, COOMpaTh



YCTAaHOBKY M3 IPEUIOKEHHOIO0  00OpYyAOBaHMs, OIUCBHIBaTh XOJ OIbITa U
(bopMyIHpOBaTH BHIBOAKI;

BBIIOJHATh NPSMbIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIbHOW BIAQXXKHOCTH BO3/yXa,
CHJIBI TOKA, HANpPSDKEHUS C MHCIIOJIIb30BAHMEM aHAJIOIOBBIX IPUOOPOB M JIAaTYMKOB
(Gu3n4ecKux BEIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHUH ¢ y4E€TOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMUYUHBI OT JPYTOH ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YJEJIBHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
UCCJICIOBAaHUE I10CIIE0BATEIbHOIO U MAapaJljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIE0BaHUE, COOUPATh YCTAHOBKY M BBIIOJHATH U3MEPEHMs, CIeays
IPEJJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl OJYYEHHON 3aBUCUMOCTU B BUJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHbIE W3MEpEHUs (U3UUECKUX BEIMUYUH (yJesIbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE MIPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coOuoaTh TpaBWia TEXHUKH Oe30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOPOM HAa UX ONHMCAHUS (B TOM YHCJE: CUCTEMAa OTOILICHHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIepMeTp, BOJBTMETP, CUETUYHMK AJIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IIOCTOSIHHOTO TOKA), HWCIOJIb3ysS 3HAaHUS O CBONCTBaX (U3MUECKUX SBJICHUH U
HeoO0XxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUYECKHUE YCTPOMCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHHs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NapauIeIbHbIM COCIUHEHUEM
AIIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX Lenei;
IPUBOJIUTH MpPUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOOpaMH M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaroIlIeH Cpeae;

OCYHIECTBIISATh TMOUCK HHpopManuu ¢usnueckoro coaepxanus B HHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M MYTEM CpaBHEHHUS JOIMOJHUTEIbHBIX HCTOYHUKOB
BBIIETATh MHGPOpPMAUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUH YUEOHBIX 3a/laHU HAyYHO-TIOMYJISIPHYIO JINTEPaTypy
(GU3NUECKOro Co/Aep)KaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



CO371aBaTh COOCTBEHHBIC MHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHHs, 00001as
nH(}pOpMaII0 M3 HECKOJbKMX MCTOYHUKOB (PU3MYECKOTO COJICP)KAHUS, B TOM YHCIIC
nyOJIMYHO  IPENCTaBIsATb  PE3yJbTaTbl I[POEKTHOM WM HCCIENOBATEIbCKOMN
JESTEIIbHOCTH, TP 3TOM TPaAaMOTHO UCIOJIL30BaTh M3YUYCHHBINA MOHATHIHBIN ammapar
Kypca GU3UKH, COMPOBOXKIATh BRICTYIUICHUE TIPE3CHTAIINCH;

IIPU  BBINIOJIHEHUH YYEOHBIX TMPOEKTOB M HCCICIOBAaHUN (DU3UYECKUX IPOIIECCOB
pacnpenensaTh 00sI3aHHOCTH B TPYNIE B COOTBETCTBHH C IOCTaBJICHHBIMH 3aJa4aMH,
CICIUTHh 3a BBINIOJIHCHHEM IUTAHA JCUCTBUH W KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIICHUBATh  COOCTBEHHBIM BKJAQJ B  JCATCIBHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TTPOSBIISISE TOTOBHOCT Pa3pemiaTh KOH(IUKTHI.

K koniy oOyudenus B 9 kjiacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

UCIIONIb30BaTh TOHATHS: CHCTEMa OTCu€Ta, MaTepUalbHAas TOYKA, TPACKTOPHSI,
OTHOCUTEIIbHOCTh MEXaHUYECKOTr0 JIBMKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TpEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W TMEPErpy3Ku, IEHTP
TSDKECTH, a0CONIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOro Tella, PaBHOBECHE,
MEXaHUYECKHUEe KoNeOaHWsi U  BOJHBI, 3BYK, UH(QPa3ByK ¥  YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TODNIONIeHHs, anbda, Oera- M ramma-
U3ITyYeHUsl, H30TOIIBI, sSiACpHAs YJHEPTeTHKA,

pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE TBMKEHHE, CBOOOTHOE TTaJICHUE TEJI, PABHOMEPHOE
IBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TN, pPEaKTUBHOE JBUKCHHE,
Kosie0aTeNbHOE NIBIDKEHUE (3aTyXamlllue W BBIHY)KJIEHHBIE KoleOaHus), pPe30HaHC,
BOJIHOBOC JIBIDKCHHE, OTpPaXXEHHE 3BYyKa, TPSIMOJMHEWHOE PACIPOCTPAHCHHE,
OTpa)KE€HUE U MPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETA,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JHMHEHUATOr0 CHEKTpa H3ITYYECHHUS)
M0 OIMCAHUIO WX XaPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIHX
JTaHHOe (U3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3MUECKHX SBIEHUIN B OKpY’KaroIeM Mupe (B
TOM 4yHcie (U3NUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
CoTHEeYHOM CHCTEMBI, PEAKTUBHOE JBUKEHHE KUBBIX OPTraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICCHHE, CCHCMHUYECKHWE BOJIHBI, IyHAMH, 3XO, IIBeTa Tell,
ONITHYECKHWE SBIICHUS B  TPHPOJAE, OHOJOTHYECKOe  JCHCTBHE  BUIAMMOTO,
yIbTPaduOIETOBOTO M PEHTTEHOBCKOTO H3JIYYEHUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$OH, KOCMHYECKHE IIy4H, PaAHUOAKTHUBHOE W3JIYYCHHE TMPUPOTHBIX MHHEPAJIOB,
NEeHCTBUE PaIMOaKTUBHBIX M3IYYSHHH HA OPraHU3M 4YeJOBeKa), IPU ITOM MEePEBOIUTH
MPAKTUYECKYIO 337ady B Y4eOHYIO, BBUICISATH CYIISCTBEHHBIC CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PUINUECKUE
BEJIMYMHBI (CpeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABMKCHUU,
YCKOpEHHUE, MepeMellleHne, MmyTh, YIIIOBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYTOCTH,
cuja TSDKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMs, BEC Tella, UMITYJIbC Tea, UMITYJIbC
CHJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, OTCHIIMAIbHAS YHEPTUS TeJa, MOIHATOTO
HaJl TIOBEPXHOCTHIO 3€MJIH, MIOTEHIMAIbHAS SHEPTUS CXKATOW NPYKUHBI, KHHETUYEeCKas



SHEprus, IOJHAas MEXaHWYecKas SHEeprus, MepuoJ M 4YacToTa KOJIeOaHUH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb NPEIOMIICHUS
Cpezpbl), IPH ONHCAHUM NPABHIIBHO TPAKTOBATh (DU3MUYECKHH CMBICT HCHOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBl (PU3NYECKHX BEIMYMH, HaXOIUTh (HOPMYJIH,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI BEIMYUHY C JPYTUMHU BEIUYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs 3HEPIMH, 3aKOH BCEMHUPHOI'O TIATOTEHUS, NPUHLUI CYNEPHO3ZULUHN CHII,
IPUHIUI OTHOCUTENbHOCTHU [anunes, 3akoHbl HproTOHA, 3aKOH COXpaHEHUs1 UMITYJIbCa,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHMCEJ MpU SAEPHBIX peakUMsX, IpU 3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSICHATh (hr3HMYEecKHe MPOLEcChl UM CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyalUld  IPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX ILIaroB ¢ ONOpPOoil Ha 2—
3 u3yueHHBIX CBOMCTBA (U3UYECKUX SABJICHUM, (U3UUYECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a/1a4M (OIHUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3YsI
3aKOHBI U (POPMYIIBI, CBSI3bIBAafONINE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/layd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS PELICHUs,
OPOBOJIUTH PAacy€Thl M OLIEHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAYEHUS
(U3UYECKON BEITMYUHBIL;

pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpU TMOMOIIK (PUINYECKUX
METOJIOB,  MCIOJNb3Yysl ~ ONUCAaHWE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEI0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yJIbTaThl HAOIIOICHUI U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (M3y4eHHne BTOpOro 3akoHa HplOTOHA, 3aKkOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OAHUMN, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3lio’keHHe OeJIoro cBeTa B CHEKTpP, U3yueHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHMsl MpeaMmera B coOMparoliel JIMH3E,
HAOJIIO/IEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY M3 H30BITOYHOr0 HAabOpa 000pyI0BaHMsI, OUCHIBATH X0 ONBITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBOIBI;

IOPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 MPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HaYeHHe H3MepseMoil BeNUUMHBI ((OKYCHOE pacCTOsHHUEe COOUpAIOLIeH JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOJAMTH HCCIIEIOBaHHE 3aBUCUMOCTEN (U3NYECKUX BEIUYHUH C HCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHUN (3aBUCHUMOCTb IIyTH OT BPEMEHM IIPM PaBHOYCKOPEHHOM
JIBUKEHUM 03 HaualbHOW CKOpPOCTH, TMepuoja KoJieOaHHM MaTeMaTHYecKOoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJla OTPa)KE€HHsI CBETa OT yrja MaJeHUs U
yria MpeloMIICHHs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTENEHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJdbTaTbl IOJIYYEHHOW 3aBHCUMOCTH



(Gu3n4ecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOABI MO Pe3ysbTaTaM
UCCJIEIOBAHMSI;

NPOBOJIUTh KOCBEHHBIC H3MEpEHHUS (HU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpPEHHE Tejia MPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOJHOTO MaCHHUS,
KECTKOCTh NPYKUHBI, KOXPPUIUHUEHT TPEHHsI CKOJBKEHUS, MeXaHHueckass padora u
MOIIHOCTb, 4YacToTa M MepHoA KoleOaHMH MaTeMaTHMYeCcKOoro MU IpPYKUHHOIO
MasTHUKOB, ONTHYECKas CWIa COOMpAloOmield JIMH3BI, PaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJHATH
U3MEpEHUS, CeNysl NPEIIOKEHHON MHCTPYKLMH, BBIUUCIIATh 3HAYEHUE BEJIMYUHBI U
AQHAIN3UPOBATh IIOJYYEHHBIE pE3yJbTaTbl C YYETOM 3aJaHHOW IOIPEHNIHOCTH
U3MEPEHHU;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPWU3HAKW M3YYCHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJEIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Spa;

XapaKTepu30oBaTh MPUHLUIBI JAEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOH Ha UX OMMCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJIOKECHHUS,
paccTOsHUS M YCKOPEHHMsI, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), wucrosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IMPH PEHIeHUH y4eOHO-
NPAaKTUYECKUX 3ajlay, ONTUYECKUE CXEMBbI JJIs1 MOCTPOCHUS M300paXKeHUH B IIIOCKOM
3epKajie U coouparolei JTuH3e;

IPUBOJIUTH MpUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUH B TIOBCEJIHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpPAaHEHHs 370pPOBbsi M COONIIOJIEHHS HOPM OSKOJOTHYECKOIO TIOBEACHHS B
OKpYXKaroIleH Cpeae;

OCYILECTBIIATh MOMCK HHPOpManuu (uzndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoCc, HAXOAUTh IIYTH OIpeIeiIeHus
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH U
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh MPU BHINOJHEHUH YYEOHBIX 3aJlaHUil HayYHO-MIOMYJISIPHYIO JIUTEPATypy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU M3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIEHUS HAa OCHOBE MH(pOpMaIuu
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOTO COAEpKaHMs, MyOJMYHO TMpPeCTaBIsATh
pe3yNbTaThl MPOEKTHOM WM HUCCIIEI0BATENIbCKON NIEATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar H3y4aemoro paszgena (U3NKd U
COIIPOBOKJATh BBICTYIUIGHHWE MpE3eHTalel ¢ Y4EToOM OCOOEHHOCTEeH ayIuTopun
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0o MUpa
bu6mmorexka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeeHHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
bubmuorexa [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIITIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckre BEITUIUHBI U UX
U3MepeHne

KoaunuyecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

VYpok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢usuka u apyrue ecTeCTBEeHHbIE
HAayKHU U3Y4aroT IPUPOY.
EcrecTBeHHOHAYUYHBIA METO/T
no3Hanus. Onucanue GU3nIecKux
SIBJIEHUU C IIOMOIILIO MOJIeIeH

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

JIBr>keHue 4acTHIl BEISCTBA

bubnmoreka [JOK
https://m.edsoo.ru/ff09fe0a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OMnbITHI 11O

8 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
ra3oB»
9 ArperatHble COCTOSIHUS BEIIECTBA
B3anmocBs3b MeX 1y CBOMCTBAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
10 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI
MexaHu4ecKoe IBHKCHHE.
11 PaBHOMEpHOE ¥ HEpaBHOMEpPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUC
bubmuorexa [JOK
12 CKopocTs. EAMHHLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
13 Pacuer myTu 1 BpeMeHU IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNuepius. 3akoH UHEPITUH.
14 BSaI/II)MOﬂeﬁCTBHe TerKaK MpUYMHA bubmmorexa [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKCHHS Tell
15 IInotHOCTH BemecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa Tejia 1o ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
16 JlabopaTtopHas paborta «OnpeneneHue
MJIOTHOCTH TBEPJIOTO TEJIa»
17 Pemenne 3amay mo reme "[lmoTHOCTE bubmuorexa [JOK
BemlecTra https://m.edsoo.ru/ff0al123c
18 Cuna xak XxapakTepUCTHKa

B3aHMMOJECHCTBUS TEIl. Cuna



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

ynpyroctu. 3akoH ['yka

VYpoxk-uccienoanue "l[IpoBepka
TUIIOTE3BI: JAIBHOCTH NOJIETA IIAPUKA,

19
MyIIEHHOTO TOPU30HTAIEHO, TEM
0oJbIIe, YeM OOJIbIIe BRICOTA ITycKa"
JlaGopaTopHas paborta «3yueHue
20 3aBUCHUMOCTH PACTSKCHHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 SABnenue Tarorenus. Cuna TsHKECTH
CBsi3b MEX]Ty CHIION TSKECTH U Eu6 OK
22 Maccoii Tena. Bec Tena. Pemenne nommoreka L1
e N https://m.edsoo.ru/ff0a1778
3ana4 1o teme "Cua TSKeCTH
93 Cuiia TsSKECTH Ha APYTHX IJIaHeTaX. bubnmnorexa [JOK
OuU3NYECKUE XapaAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 N3mepenne cuit. JluHamomeT
P a P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HalIpaBJIEHHBIX Eub OK
26 10 OHOM IPSIMOH. nommorexa L
P . https://m.edsoo.ru/ff0ala70
ABHOJICHCTBYFOIIIAST CHJI
97 Pemenwue 3anaq mo Teme
"PaBHoaeiicTByromas cun"
78 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3yuenue bubnmnoreka [JOK

3aBUCHUMOCTH CHUJIbI TPCHHA

https://m.edsoo.ru/ff0alcc8



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

CKOJIBXXCHHUA OT CHUJIbI JaBJICHUA 1
XapakTepa COIMpUKaACAOIINXCs

MMOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOLIEH CHJIIbI
Pemrenue 3agau mo remam: «Bec
31 tenay, «['paduueckoe nzodpakeHne bubnnoreka [HOK
cuy, «Cunely, «PaBHOACHCTBYOIITAS https://m.edsoo.ru/ff0alde0
CHII»
KontponbHas paboTa mo TeMam:
«MexaHn4YecKoe JIBKEHHE, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I'padmaeckoe n300pakeHUE CUID»,
«Cunbm
33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUIMOCTh
34 JaBIIEHUS Ta3a OT 00bEMa bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTypbl
Ilepemaua maBimeHUS TBEPIABIMU
35 Tenr;len, )KEHKOCTﬂMI/I u f“)illl%aMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBlieHuE B )KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «J/lapnenue B bu6mmorexa [IOK
’KUJIKOCTH U Ta3e. 3akoH Ilackamnsay https://m.edsoo.ru/ff0a2826
38 CooOrmmarommuecs cocyabl bubmmorexa [TOK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 Pnapagmirieckiii mpece hittps://m.eds00.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannb
TBOBaHUS B TITHOU
41 Z}Gllcl)fc‘:qlc; ;GMJII/I.O;iS};ICI/H?/IOCTL bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ ypOBHEM MOps
bubnnorexa [HOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue httos://m.e dsogru /ff0a2b5a
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 JaBJIEHUS OT BI)ICOT]j)HF;)I YPOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pewmrenne 3amau o reme
"ATtmocdepHoe naBieHue"”
eNCTBUE KUIKOCTH U Ta3a Ha
47 forpymeHHoeﬂB HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)»
49 JlaGopatopHast paboTa 1o Teme bubnuorexa [IOK



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

«MccnenoBanue 3aBUCUMOCTH Beca
Teja B BOJIE OT 00bEMa MOTPY>KEHHOM
B KHUJIKOCTb YaCTH TEJIa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa Wiu
KOHCTPYUPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy30noabEMHoCTH"

52

Pemenne 3amau no remam: «IliaBanue
cyn0B. Bo3nyxomnnaBanuey,
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormnocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
HoabEME IO JIeCTHHUIIE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

56

57

58

IIpocteie MexaHu3MBI. Phryar.
PaBHOBecue cui Ha peiuare

KonTponbHas pabota mo Teme
«JlaBlieHHE TBEPIBIX TEN, JKUJIKOCTEU
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHrlit ypok. Pabota ¢ Tekctamu

1o TeMe «/laBienue TBEpABIX Tel,
KUAKOCTEH U ra3oBy» / Becepoccuiickast

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

npoBepouHas paboTa

59

60

61

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
Jlaboparopnas pabota
«HccrenoBanue ycioBHii paBHOBECHS
pbryara»

Pentenue 3agad mo reMe « Y CI0BUS
PaBHOBECHSI pbIUaray

Koaddumnment nonesnoro aecTpus
MexaHu3ma. Jlaboparopnas padota
«3mepenue KII/ nakinonHOM
IJIOCKOCTHY

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

62

Pemenne 3ama4a no teme "Pabora,
motHocTh, KITI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

64

65

66

Mexannyeckas dHEprusl.
Kunerndeckas u noTeHIMaibHas
SHEPIUs

3aKOH COXpaHEHHSI MEXaHUYeCKON
sHepruu. IToroBas KOHTPOJIbHAS
pabota ( MpOMEKyTOUHasT aTTECTAIINS)

YPOK-3KCIIEPUMEHT 110 TEME
"OKCnEpUMEHTAIBHOE OIIPENEICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON PHEPTUH NIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTH»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBHbIii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0ad4ee6

68

PesepBHbIi ypok. Pabora ¢ TekcTamu
no teme "Pabora. MoImHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KMHETHUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprus. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buapr Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 He0OXO0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YIEIbHOU TETIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6a98
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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYXHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karolllel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Berecrna"

KonTponbHas pabota mo Teme
"TennoBele siBIcHUA. I3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U IPH
COTMPUKOCHOBEHHUH "



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpuueckux 3apsioB.
33 OnemeHTapHbI 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS DJECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymecTBoBanus. IcTOUHUKH bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTPUUYECKHUM TOK B METaJLIaX, bubnmoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepenue 1 peryimpoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a96b2
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DNEKTPUUECKOE HATIPSKEHUE.
Bonsr™erp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabora "I[IpoBepka

48 MIpaBUJIA CIIOKEHUS HAIIPSHKEHUN TTPU 1 bubnnorexka [JOK
[IOCIE€A0BATEIBHOM COCIUHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ffO0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopHas padora "Onpeneenue
52 a60prl u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
54 ITocTosiHHBIE MATHUTBI, UX
B3aUMOJIENCTBUE
Ypok-uccnenosanue "N3yuenue bu6nmoreka [JOK
55 . "
MOJIEU ITOCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
56 3eMJIi ¥ ero 3HauYC€HHE JJIs1 )KU3HHU Ha bubmuorexa [JOK
3emue. UToroBasi KOHTpOJIbHAS https://m.edsoo.ru/ff0acOba
pabota (TpOMEKyTOUHAs aTTECTALIHS)
[ToaroroBka Kk KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUUIECKHUE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX bubnnorexa [IOK
P o . https://m.edsoo.ru/ff0abd2c
B3anumoercTBus. IlocToOSHHBIN
AJIEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
58 "DneKkTpudecKue 3apssl. bubnnorexka [JOK

3apspKeHHbIE Tela U UX
B3anMoiericTBUS. I1oCTOAHHBIN

https://m.edsoo.ru/ff0abea8
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https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

anekTpuueckuii Tok" / Becepocceuiickas
npoBepoYHas paboTa

59

PesepBHeIit ypok. Paborta ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

61

62

63

64

65

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUYECKOI0 TOKa MaraHuTHoe
T0JI€ KaTYIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MAarHUTHOTO
TIOJIs1 Ha MPOBOAHUK C TOKOM"

DNEeKTPOABUTATEIb TOCTOSTHHOTO
Toka. Micnonp3oBanue
3JIEKTpOJBUraTeneil B TEXHUYECKUX
YCTpPOMCTBaxX M Ha TPAHCIIOpTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIEKTpoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOb!
MOJTYYCHHS JICKTPUUYCCKOU DHEPTUH.
DJEKTPOCTAHIINK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

[ToaroroBka Kk KOHTPOILHOU paboTe

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

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

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



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

110 TeMe "DIIEKTPUYECKUE U
MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

66 "DNEeKTPUIECKIE U MATHUTHBIC 1 bubmorexa LHOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHbIii ypok. Pabora ¢ TekcTamu bubnnoreka [HOK

67 1
o teme "TermioBbie ABICHUA" https://m.edsoo.ru/ff0accse

68 PesepBHrlit ypok. Paborta ¢ Tekctamu 1
1o Teme "MarHuTHbIe siBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHn4yeckoe JBUKECHHE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEIHLHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpexnenenue

7 YCKOPEHUS Teja MpH 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPY’KHOCTH. HepI/IO,[[ 1 4acCToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAsA cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka E;I;ZHE;T:;(;??U/I; Daeca?
16 Pemenue 3amau mo reme «Cuna
YOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenne bubnnorexa [JOK
YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edsog)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
Kod(duUlleHTa TPEHUS CKOMBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHus

Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT I'PaBUTALIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenne 3agaud mo reme "Cuiia
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubmmorexa HOK
. P https://m.eds00.ru/ff0af5f8
TSATOTEHUS
o5 [TepBas kocMHYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.
AOCOIIOTHO TBEPIOE TENIO.
26 PaBHoBecue TBépIIOFO Tena bubmorexa [IOK
. N P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuibl. LienTp TsoxecTn
28 Pemenue 3agau mo teme "MoMeHT bu6nmorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOHU padoTe 110
29 TEME "MexaHI/I‘{eCK(I;)e ,[[BI/I)I(CEI/IC bubmorexa LHOK
. " ' https://m.edsoo.ru/ff0b0408
BsaunmonelicTBue Ten
KonrtpoabHas padbora mo Teme
30 "MCXIZIHI/I‘ICCK(I))G IBHKEHUE bubmorexa HOK
N ) ' https://m.edsoo.ru/ff0b06ec
BzanMmonelicTBue Ten
31 Nmnynbe Tena. Umnynsc cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYNpyroe B3auMOJIEHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akoH

bub6nmmoreka [IOK

32 COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bbu6mmoteka LJOK
34 Mexanundeckas paboTa U MOIITHOCTh https://m.e dso:)_.lru p—
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHOM MMOBEPXHOCTH»
37 CBs13b SHEPTUH U PaOOTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlabopaTtopHas paborta «3yuenue bubmmnoreka [JOK
3aKOHA COXPaHEHUS YIHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBMIKEHUE U €T0 but6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil U py>KUHHBIA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTU
MIPY>KUHBI U MAacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHUsIX

JlabopaTtopHas paborta «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHM
MIPYKUHHOTO MasTHUKA)»

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KoJeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

Mexannueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpoosIbHbIC 1
MONIEPEYHBIE BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u otpaxkeHue
3ByKa

Ypok-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

54

Ypok-koudepeHnius "YIpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHBI COXPaHEHHUS.
Mexanuueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonrponsHas pabora o teme

55 "3akoHbI cOXpaHeHus1. MexaHuueckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypox-koupepennus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenue
. bubmuoreka [IOK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOJ‘III-:OII:BIG CBOMCTBA brbmmorexa LTOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa [IOK
pacnpoctp ' https://m.edso00.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemienue 3a1a4 Ha MpUMEHEHNE bubnnorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



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

IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEeHHEE OTPaKEHHE CBETA.

bubnmoreka [IOK

65 Vcrnonp30BaHue MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c5e
OTPaKEHHS B ONITUYECKUX CBETOBOAAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHUs Ha
rpanuue "Bo3nyXx-cTekio""
Ypok-konpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300pakeHHU B TUH3AX https://m.edsoo.ru/ffOb4d4a
Jlaboparopnas pabota "OnpeneneHue
70 (pOKyIc)HorE paCCpTO}IHI/I}I " O?ITI/I‘ICCKOIZ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
7 Ypok-koupepenius "OnTuyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "legexTs
3penus. Kak coxpanuts 3penne”
Paznoxenue 6em0ro cBeTa B CIEKTP.
72 OmeiTel Herorona. Crnokenne bubmuoreka [{OK

CIIEKTpaJbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

75 BOCHPHUATHUIO LIBETA IPEIMETOB MPH UX bubmmorexa LIOK
P t pedl P https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue v noriomeHue ceera
79 atoMoM. KBauTthl. JIuneliuarsie bubmmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktukyMm "Habmronenune bubnnorexa [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHJIBI bubmmorexa [TOK
a a https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorekxa [IOK
"PanpnoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 Ilepuon nonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
P Gep 8 but6mmorekxa [IOK
86 U3JIy4€HUs B IPUPOJIE, MEIULIUHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbI
COXpPaHEHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUu

Pemenue 3agau no treme "SaepHeie
peakuuu"

Peakiuyu cuHTe3a U AeneHud siaep.
Uctounuku sHeprun CosiHIla U 3BE3]I.
HroroBas koHTposIbHas paboTa

( mpoMeKyTOYHAsI aTTECTAIHS)

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus " nepuas
sHepretuka. /leiictus
PallMOaKTUBHBIX U3JIy4E€HHUH Ha )KUBbIE
OpraHusmsl"

92

[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBauroBrie sBiaenus"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas padbota no teme
"DJIeKTPOMAarHUTHOE TIOJIE.
DJEKTPOMAarHUTHBIE BOJTHBI.
KBantoBsie siBeHus"

94

95

[ToBTOpenue, o6o0IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"BzanMopencTBrue Tea"

IToBTropenue, o6o0mmenue. Pemenue
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

teme "TeroBble mpoiecch”

[ToBTOpenue, o6o0menue. Pemenue

bubnmoreka [IOK
96 pacUeTHBIX ¥ KAYeCTBEHHBIX 3a]1a4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx aBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
bubnmoreka [IOK
97 pacyeTHBIX M KaYECTBEHHBIX 3a7a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycranoBok"
[ToBTOpEeHME, 0000IIEHNE.
98 JlabopaTopHbIe pabOTHI IO KypC 1 1 bubmorexa HOK
" patop P | ypey https://m.edso0.ru/ff0c2¢52
CBETOBBIC SIBJICHUS
[ToBTrOopenue, o600menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHKE
[ToBTrOopenue, o606menue. Pabora ¢
100 TekcTamu 110 Teme "Koaebanus u 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIC 1 bubmorexa HOK
.\ https://m.edsoo.ru/ff0c3044
SIBJICHHS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTaMu 110 Teme "KBaHToBas u 1
anepHas Gpusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Kon "
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa30oBaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs
pe3yjabTara

1.1 KCIIOJIb30BaTh U3YUYEHHBIE TOHATHS

12 pa3jinvaTh ABJICHUA 110 OIMCAHUIO UX XaPaKTCPHBIX CBOICTB U Ha
OCHOBC€ OIIBITOB, JEMOHCTPUPYIOUINX JAHHOC (bPIBI/IquKOC SIBJICHUC

pacro3HaBaTh MPOSIBIIEHNE U3YUYEHHBIX (PU3UUYECKUX SIBICHUN B
13 OKpY’KalolleM MUpE, B TOM 4Kcie (pu3nuecKue sBJICHUs B IPUPOJE,
IIPU ATOM MEPEBOANTH MPAKTUIECKYIO 33/1a4y B y4eOHYIO, BBIIEIATh

CYILIECTBEHHbBIE CBOICTBA (MIpU3HAKU) PUZNYECKUX SABICHUN

OIKCBIBATh U3yUEHHbIE CBOMCTBA TeN U (PU3NUYECKHE SABICHHUS,
UCIOJIB3YS (PU3UYECKUE BEIIMYUHBL, IPU OMMCAHUN IIPABUIIBHO
TPAaKTOBATh (PU3MUECKUI CMBICI UCTIOIb3YEMBIX BEJIUUMH, UX

14 0003HaUCHHSI U €IMHUIIBI (PU3MUECKUX BEITMYMH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOILME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IG SIBJICHUS U ITPOLCCCHI,
15 HCIOJIB3YS U3YYCHHBIC 3aKOHBI, IIPHU 3TOM JaBaThb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa M 3aIIMChIBATh €0 MaTECMAaTHYCCKOC

BBIPAKECHHE

00BACHATH (PU3NUYECKUE SBJICHMSI, TPOLIECCH U CBOMCTBA TE€J, B TOM
YKCJIe U B KOHTEKCTE CUTYallui IPAKTUKO-OPUEHTUPOBAHHOTO

16 XapakTepa: BhISABIATH MPUUNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD

- oOBsicHeHue U3 1 — 2 JTOrnYecKux 1aroB ¢ ornopoit Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3NYECKUX SBIECHUH, PU3NUECKUX 3aKOHA WIIN

3aKOHOMCPHOCTHU

pemath pacy€THbIC 3aa49M B | — 2 NeCTBUSA, UCIOJIb3YS 3aKOHbI U
(dbopMyIIbl, CBSI3bIBarOIINE (DU3MUECKHE BETUYUHBI: HA OCHOBE aHAIH3a
1.7 YCJIOBUS 3a]1a4M 3alIMChIBATH KPATKOE YCIIOBHE, MOICTABISATh
buznyecKkre BETMYUHBI B (OPMYITBI U IIPOBOIUTH PACUETHI, HAXOIUTh

CIIpaBOYHBIC JaHHBIC, HEOOXOIUMBIC JIJISl PEIICHUS 3a7a4, OICHUBATh




PEATMCTUYHOCTD MOTYYEHHOH (pU3nUecKor BEINYUHBI

1.8

pacmo3HaBaTh MPoOIEMbI, KOTOPHIE MOYKHO PEIIUThH TIPH TOMOIITH
(bu3NYECKUX METO/I0B, B ONMCAHUU HCCIIE0BAaHUS BbIICTATh
MIPOBEPSIEMOE MPEATON0KEHUE (TUTIOTEZY), pa3inyaTh U
UHTEPIPETUPOBATH MOTYUYSHHBIN pe3ybTaT, HAXOAUTh OIINOKU B

XO0J¢€ OIIbITa, A€JaThb BBIBOJBI 11O €T0 pC3yJibTaTaM

1.9

1.10

1.11

IPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3HMUECKUX SBICHUN MU
buznyecKuX CBOMCTB Tell: (hOpMyIHpPOBATh MPOBEPSIEMbIE
IIPEIT0JIOKEHNS, COOMPATh YCTAHOBKY U3 IIPEIJI0KEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATH MPSMbIE U3MEPEHUS C UCII0JIb30BAaHHEM aHAJIOTOBBIX U
U(PPOBBIX IPHOOPOB, 3aAMUCHIBATH MOKA3aHUS IPHOOPOB € yUETOM

3aJIaHHOW a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

MIPOBOJIUTH UCCIICAOBAHUE 3aBHCUMOCTH OJHON (PH3UIECKOM
BEJIMYMHBI OT IPYTOM € UCIIOJIB30BAHUEM MPAMBIX U3MEPEHU,
Yy4acTBOBAaTh B INITAHUPOBAHUHU YYEOHOTO UCCIIEIOBAaHUS, COOMPAThH
YCTaHOBKY U BBIIOJIHATH U3MEPEHUS, CIEAYs IPEITI0KEHHOMY IUIaHY,
(¢uKcHpOBaTh PE3yJIbTATHI OJYYEHHOHN 3aBUCUMOCTH (PU3UYECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOJIHIl U TPapUKOB, A€1aTh BEIBOABI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MMPOBOAWNTH KOCBCHHEBIC U3MEPCHUA (1)I/ISI/I‘-ICCKI/IX BCJIMYMH, CIICAYS
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPHU BBIIIOJIHCHUHN H3MepeHPII>i CO6I/IpaTB
SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM

BCINYHHBI

C06.]'IIOI[aTI> IpaBuJjia TCXHUKU 0€30IMaCHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh MIPUHITUIIBI IEHCTBHS MPUOOPOB U TEXHUIECKUX
YCTPOMCTB, XapaKTEPU30BATh TPUHLIMIIBI IEUCTBUS U3YUEHHBIX
MPUOOPOB ¥ TEXHUUECKUX YCTPOUCTB C MOMOIIIBIO UX OMUCAHUS,
UCTIOJNB3YS 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBICHHUH U

HeoOXoauMBbIe (PU3NYECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

MPUBOJUTH MPUMEPHI (HAXOIUTH HHPOPMAIUIO O TPUMEPax )
MPAKTUYECKOTO UCTIONB30BaHUs (PU3MUECKUX 3HAHUH B MTOBCEAHEBHOU
KU3HH JIJIs1 o0ecrieueHrs 0€30MacHOCTH TIPHU OOpaIEHUH C

npubopaMy U TEXHUYECKHUMHU yCTPOHUCTBAMHU, COXPAHEHUS 37J0POBbS U




COOTIOZICHHSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKpYKarOIIel cpesie

OCYILECTBIISATH OTOOP UCTOYHUKOB MH(OpMaIuu B ceTu VIHTepHET B
COOTBETCTBHUH C 33/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE

1.16 UMEIOIIUXCS 3HAHUH U MyTEM CPaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIJICTIATH HH(POPMAIINIO, KOTOPAst SBJISETCS IPOTUBOPEYMBOM MITH

MOJKET OBITh HEIOCTOBEPHOU

UCTIOJIB30BATh TMPH BBHITIOJTHEHUH YUEOHBIX 3aJaHH HAyYHO-
HOMYJIAPHYIO JINTEPATYpy (PU3NUECKOro COJIEpKaHMsl, CIIPAaBOYHbIE
1.17 Marepuaisl, pecypcsl cetu MHTepHeT, BnaaeTs npuéMamMmu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(popMaIu U3 oIHOH

3HAKOBOHM CUCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHBIC KPATKHUE MUCHMEHHBIC U YCTHBIC COOOIICHHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpManuu HU3NIECKOTro

118 COJICpKaHUsI, B TOM YHCIIC TTyOIMYHO JIeNaTh KPaTKUE COOOIIECHUS O

' pe3ylibTaTax MPOEKTOB WM YY€OHBIX UCCIECIOBAHUMA, IPU STOM
rPaMOTHO MCIIOJIb30BaTh U3YUCHHBI MOHATUMHBIN armapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpCSCHTaHHeﬁ

IIPU BBIIOJIHEHUH YUEOHBIX IPOEKTOB U UCCIIEI0BAaHUMN paclpeesTh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C IIOCTABICHHBIMH 3a/1a4aMH,
119 CJIEIUTH 32 BBIIIOJIHEHHUEM IIJIaHA JACUCTBUM, aJICKBATHO OLICHUBATh
' COOCTBEHHBIN BKJIa/1 B A€ATEIBHOCTb I'PYIIIBI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBAsI MHEHUE

OKPY’KAIOIINX

8 KJIACC

Kon

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepsieMoro

o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarta

1.1 UCHOJIL30BATh MOHATUA

12 pa3jinvaTh ABJICHUA 110 OIMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (1)1/131/1‘—1601(06 SBJICHUC

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SIBJICHUN B
13 OKpYXaroIleM MUpE, B TOM uucie pu3ndeckue sBJIeHus B IPUPOJIE,
IIPU ATOM NEPEBOANTH MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIIEIATh

CyIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UICCKUX SIBJICHUIN
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OIKCHIBATH U3yUCHHBIE CBOIMCTBA TN U (pU3NUYECKHE SIBICHUS,
UCHONb3Ys (PU3NYECKHUE BEIMYUHBI, IPU ONUCAHUU TPABUIIBHO
TPAKTOBATh (PU3MUECKUI CMBICI UCTIOIB3yEMbIX BEINYHH,
0003HaueHMsI U €AMHUIIBI PU3MUECKUX BEIMYMH, HAXOIUTb (POPMYIIBL,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IPahuKU U3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEITMINH

1.5

1.6

1.7

1.8

1.9

XapaKTepr30BaTh CBOWCTBA Tell, GU3HMUECKUE SBJICHHS U MTPOLIECCHI,
HCIIOJIb3YS U3YUYEHHBIE 3aKOHBI, IIPY 3TOM JaBaTh CIIOBECHYIO
(hOopMyITUPOBKY 3aKOHA U 3aMCHIBATH €T0 MAaTEMATUYECKOE

BBIPA’)XCHUC

00BACHATH (PU3UYECKUE TPOIIECCH M CBOMCTBA Tell, B TOM YHCIIE U B
KOHTEKCTE CUTYallUi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICJCTBEHHbBIE CBSI3U, CTPOUTH 00bsICHEeHUE U3 |
— 2 JIOTMYECKUX IaroB ¢ MOMOINIbI0 1 — 2 N3y4eHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX HBHeHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemiats pacy€THbIC 3a7a4u B 2 — 3 NEHCTBUS, UCIIONIb3YSI 3aKOHBI
(dbopMyIIbl, CBsI3bIBaIOIINE (PU3NYECKHE BEIMUYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 33J]a4M 3aMMChIBATh KPATKOE YCIOBHE, BBIABISTh HEAOCTATOK
JAHHBIX JIJIS1 peLIeHMs 3a/1a4M, BBIOMPATh 3aKOHBI U (hOPMYJIbI,
HE0OXO0UMBIE i € pelIeHHs, TPOBOIUTH PACUETHI U CPAaBHUBATH
IMOJIYYCHHOC 3HAYCHUC (1)1/131/ILIGCKOI\/'I BCJIIMYNHBI C U3BCCTHBIMHU

JaHHBIMH

pacno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYXKHO PEIIUThH IPU TOMOLIN
($U3MYEeCKUX METOJIOB, UCIIOJIb3Ys OMMCAHNUE UCCIIEIOBAHNUS, BBLACIATD
IIPOBEPSIEMOE MPEATIOJIOKEHUE, OLIEHUBATh IPABWIIBHOCTD ITOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

MPOBOJIUTH OMBITHI MO HAOIIOIEHUIO (PU3HUECKUX SBICHUN MU
¢buznyecKux CBOMCTB Tell: (HOpMyIHpPOBATh MPOBEPSIEMBbIE
NPENOI0KEHUs, COOUPaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO

000pyA0BaHNUs, OTUCHIBAThH X0/ OMbITA U POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHATD IIPAMBIC UBMEPCHUA C UCITIOJIB30BAHUEM aHAJIOTOBBIX
HpI/I60pOB 1 JaTYNKOB (I)I/I3I/I‘-ICCKI/IX BCJIMYMH, CPAaBHUBATL PE3YJIbTATHI

M3MEPEHHH ¢ YIETOM 3aTaHHON a0COIFOTHOM MOTPEUTHOCTH

1.11

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHOM (PU3HUECKOM




BEJIMYMHBI OT IPYTOM € UCIIOJIb30BAaHUEM NPSAMbIX U3MEPEHUIL:
IUTAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U BBITIOJIHSATH
U3MEpEeHus, caeys MpeI0KeHHOMY IIJIaHy, (PUKCHPOBATH
pe3yJIbTaThI MOJIYYEHHOM 3aBUCUMOCTH B BUIe TaOuull U TpaduKoB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHHUA

1.12

1.13

MIPOBOJNTH KOCBEHHBIC U3MEPEHUST (PU3NUCCKUX BEITUIHH:
IUIAHUPOBATh U3MEPEHUs1, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY,
cienys NpeayioKEHHON HHCTPYKIIMH, U BBIYUCIISTH 3HAUYCHUE

BCIIMYHHBI

C06.]'IIO,I[aTI> [MpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYTI0BAaHUEM

1.14

1.15

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa UX OIMCAHMS, UCIIOJIb3YS
3HaHUS O CBOMCTBAaX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

paciio3HaBaThb MMPOCTHIC TCXHUYCCKUC yCTpOI\/JICTBa 1 U3MCPUTCIIbHLBIC
HpI/I60pLI 10 CXEeMaM U CXEMAaTUYHbIM PUCYHKAM, COCTABJISITh CXCMbI
SJICKTPHUICCKUX ueneﬁ C IOCJICAOBATCIIbHBIM U MMapalJICIIbHBIM
COCAMHCHUECM 3JICMCHTOB, pa3jindyas yYCIIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKUX LIEeTIeH

1.16

MIPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O IPUMEPaxX )
MPAKTUYECKOTO UCIIONB30BaHUs (PU3MUECKUX 3HAHUI B MOBCEAHEBHOU
JKU3HM 17151 0OecrieueHust 0€30MacHOCTH TIPH OOpaIIeHHUH C
npuOoOpaMu U TEXHUYECKHUMH YCTPONCTBAMH, COXpaHEHHUS 3J0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Karolllel cpee

1.17

1.18

OCYIIECTBIISATh MOUCK HHPOpMAUK PU3NYECKOTO COACPIKAHUS B CETH
NHTepHeT, Ha OCHOBE UMEIOIIUXCS 3HAHUN U IIyTEM CPaBHEHUS
JTIOTIOJTHUTEIFHBIX UCTOYHUKOB BBIJICISTH HHPOPMAIIHIO, KOTOpast

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOYKET OBITh HCHOCTOBCpHOﬁ

UCIOJIb30BaTh MPH BBHITIOJIHEHUHU YUEOHBIX 3aJaHUI HAyqHO-
MOMYJISIPHYIO JIUTEPaTypy (HPU3UUECKOTO COJAEpKAHUs, CIIPAaBOUHBIE
MaTepuasl, pecypcebl cetu HTepHeT; BIaseTs npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus UH(POPMALIUU U3 OJHON

3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

CO31aBaTb COOCTBEHHbBIE TUCHMEHHBIC U KpaTKUC YCTHBIC COO6H.[€HI/ISI,




000011251 HHGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NIECKOTO
COJICpKaHUs, B TOM YHCIIE ITyOJIUYHO MPECTABISATH PE3YIbTATHI
MIPOEKTHOM HITU MCCIIEA0BATEIBCKON ESTEIILHOCTH, IIPH TOM
IpaMOTHO UCIIOJIb30BaTh H3YYCHHBINM MOHATUIHBIN anmapaT Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

9 KJIACC

IIPY BBINOJIHEHUH YYEOHBIX MPOEKTOB M UCCIICAOBAHUH (Pr3HYECKIX
IPOLIECCOB paclpesreniaTh 003aHHOCTH B IPYIIE B COOTBETCTBUM C
IIOCTaBJICHHBIMU 3a]a4aMHU, CIEIUTH 32 BHIITOJIHEHUEM IUIAHA
JEHCTBUI U KOPPEKTUPOBATH €r0, aJICKBaTHO OLICHUBATH
CcOOCTBEHHBIN BKJIAJl B A€ATEIbHOCTD IPYIIIbI, BEICTPaUBaTh
KOMMYHHMKaTUBHOE B3aUMOJEICTBHE, ITPOSABIISAA FTOTOBHOCTD

pa3pemaTth KOHQIUKTHI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero oﬁpasona}mﬂ
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1.2

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

pa3jinvaTh ABJICHUA 110 OITMCAHUIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I‘I€CKOG SIBJICHUEC

1.3

14

1.5

pacro3HaBaTh MPOSIBIIEHNE U3YUYEHHBIX (PU3UUYECKUX SIBICHUN B
OKpY’KalollleM MUpE, B TOM 4Hcie (pu3nuecKue sBICHHUs B IPUPOJE,
IIPU 3TOM MEPEBOUTH MPAKTUYECKYIO 3ajauy B y4eOHYIO, BBIICISTh

CYILIECTBEHHBIE CBOICTBA (MpU3HAKU) GUZNUECKUX SIBICHUN

OIKCHIBATh U3yUEHHbIE CBOMCTBA TN U (pU3NUYECKHE SIBICHHUS,
UCIOJIB3YS (PU3NYECKUE BEIMYUHBL, IPU OMMCAHUN IPABUIIBHO
TPaKTOBATh (PU3MUECKUI CMBICI UCTIOIb3YEMBIX BEJIMUHH,
0003HaYeHHsI U €MHUIIBI (PU3NYECKUX BETUYHMH, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKN U3yUYEHHBIX 3aBUCUMOCTEN

(I)I/I3I/I‘-ICCI(I/IX BCINYHUH

XapaKTCpU3oBaTh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IG SIBJICHUSA U ITPOLCCCHI,
HCIIOJIB3YS U3YYCHHBIC 3aKOHBI, IIPHU 3TOM JaBaThb CJIOBECCHYIO
(I)OpMyJII/IPOBKy 3aKOHa M 3aIIMChIBAaTh €0 MaTEMAaTHYCCKOC

BBIPAKECHHE

1.6

0OBSCHITH q)HSI/I‘IeCKI/Ie MpoHecChbl U CBOMCTBA TCJ, B TOM 4YUCJIC U B




1.7

1.8

1.9

KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH IPUUMHHO-CIICACTBCHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOHCTBA

(1)I/I3I/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

pemath pacy€THbIC 33129 (ONHpAIONIHecs: Ha cucteMy u3 2 — 3
YPaBHEHUI ), HCTIONIB3YsI 3aKOHBI M (JOPMYJIBI, CBSI3BIBAIOIINE
(du3nveckre BEIIMYUHBI: HA OCHOBE aHAJIK3a YCIIOBHS 3a]1a41
3aMKUCHIBATh KPATKOE YCIIOBUE, BBISBIISATH HEIOCTAOIINEC WITH
M30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI 1 POPMYJIBI, HEOOXOIUMBIC
JUTSL PEIICHUS, IPOBOIUTEH PACUYETHI M OLIEHUBAThH PEATMCTHYHOCTD

MNOJIYYCHHOT' O 3HAaUCHUA (1)I/I3I/I‘ICCKOI71 BCINYHHBI

paciio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCIIWTD ITPU ITOMOIIH
(1)I/ISI/II-ICCKI/IX MCTOAO0B, UCITOJIB3YS OIMMUMCAHUC UCCIICIO0OBAHNs, BBIACIIATH
IMPOBECPACMOC IMPCAITIOJIOKCHUC, OUCHHUBATD ITPABUJIBHOCTD ITOPAAKA
MMPOBCACHUSA UCCIICAOBAHMSA, ACIaTh BbIBOAbI, MHTCPIIPETUPOBATH

PpE3yJIbTaThL Ha6HIOI[CHI/Iﬁ U OIIBITOB

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO (PU3NUECKHUX SBICHHUMN WU
(bu3HYECKUX CBOMCTB TEJI: CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO HAOOpa 000PYI0BaHMSI, OMUCHIBATH X0 OMBITA U €T0

pe3ynbTaThl, (OPMYIUPOBATH BHIBOJIBI

1.10

HPOBOJUTH MTPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUIH,
ompeensis CpeIHee 3HaUCHUE U3MepAeMOn BeTMYuHBI ((PoKkycHOe
paccTosiHUe cobuparolei JIMH3bI), 000CHOBBIBaTh BEIOOp criocoba

U3MepeHus (U3MEPUTENBHOIO Ipubopa)

1.11

IIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUYECKUX BETMYMH C
MCII0JIb30BAaHUEM NPSAMBIX U3MEPEHUN: TUIAHUPOBAThH UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMPATh YCTaHOBKY, PUKCUPOBAThH PE3YJIbTAThI
MOJIyYeHHOH 3aBUCUMOCTH (PM3UYECKUX BEJTMYUH B BUJIE TAOIUIH

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

1.12

IIPOBOJMTH KOCBEHHBIE U3MEPEHUST GU3NUECKUX BETUUMH:
IUTAHUPOBATh U3MEPEHUs1, COOUPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIIIOJIHATh U3MEPEHUS, CIIELys IPEITI0KEHHOW HHCTPYKINH,
BBIYHCIIATH 3HAYEHUE BEJIUYMHBI U aHATU3UPOBATh II0JIyYCHHBIE

pe3yJIbTaThl C YUYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

co0JI0/1aTh MpaBwJIa TEXHUKHA 0€301TaCHOCTH TIPH padboTe ¢




71abopaTOpHBIM 000y I0BaHUEM

1.14

1.15

pa3nuyaTh OCHOBHBIE MPU3HAKH MU3YYECHHBIX (PH3HMUECKUX MOJEICH:
MaTepHalibHasi TOuKa, a0COIIOTHO TBEPAOE TEJI0, TOUEUHbIH HCTOYHHUK
CBETA, JIy4, TOHKAas JIMH34, IUIAHETapHAasi MOJENb aTOMA, HYKJIOHHAs

MOZACIIb aTOMHOI'O AApa

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3yUYEHHBIX PUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OIIOPOM HAa UX OMMCAHMS, UCIIOJb3YS
3HAHHUA O CBOMCTBAX (PU3NUECKUX SBICHUI U HEOOXOUMbIE

¢du3nueckre 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BaTh CXEMBbI U CXEMaTUYHbIE PUCYHKH U3YUYEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPHUTEIBHBIX IPUOOPOB U
TEXHOJOTMYECKHUX IPOLECCOB MIPU PEIICHUN YUeOHO-ITPAKTUYECKUX
3ajjay, ONTUYECKUE CXEMBI JUI HOCTPOCHUS N300pa’KeHH B INIOCKOM

3epKajie u coOuparoIeii TMH3e

1.17

1.18

1.19

1.20

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPAX)
NPaKTUYECKOTO MCIIOJIb30BaHMS (PU3MUECKIX 3HAHHI B TIOBCEAHEBHOM
KU3HU U1 o0ecrieyeHHs 6€3011acHOCTH MPH 00paILeHUH C
npuOoOpaMy U TEXHUYECKHUMH YCTPOHCTBAMH, COXPAaHEHUS 3J0POBbs U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeae

OCYIIECTBIISATH MOUCK HH(pOpMau PU3MIECKOTO COJIEPKaHUS B CETH
WNutepHet, camocTosTenbHO GOPMYIUPYS MOMCKOBBIN 3ampoc,
HaXOJUTh IIyTU OIPEAETIEHUS TOCTOBEPHOCTH MOJyYEHHON
nH(pOpMaIMK Ha OCHOBE UMEIOIIUXCS 3HAHUM U JTOTIOTHUTEIBHBIX

HCTOYHUKOB

UCIOJIb30BaTh MPH BBHINOIHEHUHU YUEOHBIX 3aJaHUI HAyqHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3UUECKOTO COJEpKAHUS, CIIPAaBOUHBIE
MaTepuaisl, pecypcebl cetu HTepHeT; BiaieTs npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus UH(POPMALIUU U3 OJHOMN

3HaKOBOM CUCTEMBI B JIPYTYIO

CO31aBaTb COOCTBEHHbBIE TUCEMEHHBIC U YCTHBIC COO6H_ICHI/ISI Ha
OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJIBKMX HCTOYHHUKOB (1)PI31/I‘—I€CKOFO
COJACpIKaHuA, HY6J'II/ILIHO MMPEACTABJIATH PC3YJIbTATHL HpO@KTHOﬁ 50041
HCCHC}IOB&T@HBCKOﬁ ACATCIIBHOCTH, ITPU 3TOM I'PpaMOTHO
HCIIOJIB30BaTh I/ISYIICHHBIP'I MOHATUMHBIN arrapar u3y4acMoro pasacia

(bU3HUKHN U COMPOBOKIATH BHICTYIJICHUE MPE3CHTAIEN ¢ yUETOM




0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB

IIPH BBITIOJIHEHUH YIEOHBIX TPOEKTOB U HCCIEAOBAHUN (DU3HUECKUX
IIPOLIECCOB pacHpeeiATh 00SI3aHHOCTH B TPYIIIE B COOTBETCTBUH C
[IOCTaBJIEHHBIMHU 3aJa4aMH, CJIIEAUTDH 3a BEIITOJIHEHUEM IIIaHa

1.21 JIEHCTBUI U KOPPEKTUPOBATh €T0, aJICKBaTHO OIICHUBATH
COOCTBEHHBIH BKJIA]] B ACATEILHOCTD IPYIIIIbI, BRICTPAUBATH

KOMMYHHKAaTHBHOC B3aHMO,Z[eI>'ICTBPIe, IIPOABJIAS TOTOBHOCTD

pa3pemiath KOHQIUKTHI

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon Kon
IIpoBepsiemMble 3J1€eMeHTHI COIePKAHMS
pasaena JIEeMEHTA

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXXAIOIIEI'O MHPA

@Pusuka — Hayka 0 npupoze. SABaeHus npupoasl.
1.1 dusnyecKue sBJICHUSA: MEXaHUYECKUE, TEILJIOBbIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMUUHbL. M3Mepenne pu3ndeckux
1.2 BennurH. @usnueckue npuodopsl. [lorpenHocts

H3MepeHHI>i. MC)KI[YHapOI[HaSI CUCTEMA CAMHUIL

ECTGCTBeHHOHay‘IHHﬁ MCTO/J ITO3HAHUA: Ha6J'II-O,[[eHI/IC,
MMOCTaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHUEC TUIIOTE3,
9KCIICPUMCHT I10 IPOBCPKE I'UIIOTE3, 00BSICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS

1.4 Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEeN

[TpakTiueckue paboThI:
N3mepenne paccTosiHUM.
L5 N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.
' Ornpenenennie pa3MepoB MaJbIX TEJ.
N3mepenne TemmnepaTypsl IPpH MOMOIIH KUIKOCTHOTO

TCPMOMCTpPA U AaTYHMKa TEMIICPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2 21 CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MeEpHI.
OnBIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOCHHE




BCIICCTBA

2.2

JBumxenue yactuil Beuiectsa. CBs3b CKOPOCTH
JBUKEHHS YaCTHI] ¢ TeMIeparypoil. bpoynosckoe

IBIOKEHUE, TP Py3us

2.3

24

2.5

2.6

B3aHMOHeﬁCTBHe YaCTHUILl BEIICCTBA: IIPUTAKCHUEC U

OTTAJIKKMBAHHC

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOCHUE ra3oB,
KUAKOCTEN U TBEPABIX (KPUCTAIUINYECKUX ) TEIL.
B3aumocBs3b MEXly CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbhIX COCTOSIHUAX U MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHUEM
Oco0eHHOCTH arperaTHbix COCTOSTHUH BOJbI

[TpakTuyeckune pabOTHI:

OneHka [uaMeTpa aToMa METOJIOM PsIIOB (C
UCTOJIb30BaHueM (Gotorpaduii).

OnbITh! 10 HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHUs ra30B.
OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUIT

MOJICKYJISIPDHOT'O IMTPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHn4ecKoe IBHKEHHE. PaBHOMepHOe u

3 HEPaBHOMEPHOE JIBUKCHHE
3.9 Cxopoctb. Cpeassisi CKOPpOCTb IPU HEPABHOMEPHOM
' JBUKEHUH. Pacd€r myTH 1 BpEMEHU JBUKECHUS
SIBnenue nHepuMH. 3aKOH HHepUMH. B3aumoneiicreue
3.3 TE€J KaK IPUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHHUS TEII.
Macca kak Mepa HUHEPTHOCTH Teja
34 [TnotHOCTH BemecTBa. CBA3b IVIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJI B €MHHIIE 00bEMA BEIIECTBA
3.5 Cuna kak XxapakTepUCTHKa B3aMOIEHCTBUSA TEN
36 Cuna ynpyroctu u 3akoH ['yka. MI3mepenue cuiiel ¢
' MIOMOUIBIO JUHAMOMETpA
37 SIBneHue TATOTeHUs U cuia TsokecTH. Cuia TSHKECTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
3.8 Cuna tpenus. TpeHue cKoIbXEHHs U TPEHHUE MTOKOS.




Tpenue B Ipupoe U TEXHUKE

3.9

3.10

CnoxxeHue cuj, HANpaBJIEHHBIX 110 OAHOM IPSMOM.

PaBHOpelicTBYIOIIIAS CHIT

[TpakTuyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PABHOMEPHOTO ABHKCHUS
(mapuka B )KUIKOCTH, MOJICITH DJICKTPHYECKOTO
aBTOMOOWIIS M TaK Jajiee).

OnpezeneHue cpeHel CKOPOCTH CKOJIbKEHHS OpycKa
WIH [apUKa [0 HAKIOHHOMW TI0CKOCTH. OmnpenencHue
IUIOTHOCTH TBEPJIOTO TeJIa.

OMBITHI, IEMOHCTPUPYIONINE 3aBUCIMOCTD PACTSKCHUS
(medopmanivu) Ipy>KUHBI OT TPUITIOKEHHOU CHJIBL.
OMBITHI, IEMOHCTPUPYIONINE 3aBUCIMOCTE CHUTBI TPEHUS
CKOJIBXKCHUS OT BECa Tella M XapakTepa

COIPHUKACAIOIINXCS TOBEPXHOCTEN

3.11

®Ou3nIeCKue SIBICHUSI B mpupoac: NpuMEpbl ABUKCHUA C
Pas3iIM4HbIMU CKOPOCTAMH B JKMBOM M HEKHUBOM npupoac,

JIECTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texunyeckue YCTpOﬁCTBaI AUHaAMOMETpP, MOAIUITHUKN

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenune TBEpaoro tena. CrnocoObl yMEHBIIEHUS U

- YBEJIMUCHUS JTaBIICHUS
49 JlaBienue raza. 3aBUCUMOCTD JaBJIEHUS Ta3a OT 00bEMa,
' TEeMIIEPaTyphl
43 [lepenavya naBrneHus: TBEPABIMU TENAMU, KUAKOCTIMU U
. razamu. 3akoH Ilackans. [THeBMaTHYECKHE MAIITMHBI
3aBUCHMOCTh  JABJICHHUS O KUJIKOCTH OT  TJIyOHWHBIL.
4.4 IMuapocratndeckuit mapagokc. CooOIIAOITHECS COCYIBI.
['unpaBnuyeckue MeXaHU3Mbl
AtMocdepa 3emnu u atmochepHoe naBinenue. [IpudanHb
A5 CyIIECTBOBaHUS BO3AYIIHOW 00010ukn 3emin. OmbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS
4.6 N3mepenne armocdeprnoro naenenus. [Ipubopsr mis




U3MEpeHusi aTMOC(epHOro aBICHUs

4.7

JleficTBHE )KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX
Teso. BerTankuparonias (apxuMeoBa) cuia. 3aKoH

Apxumena

4.8

IInaBanue Ten. Bo3nyxomnnasanue

4.9

[TpakTuyeckue pabOTHI:

HccaenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT
00BbEMa OrpyKEHHON B )KUAKOCTH YACTH TeJIa.
OnpeneneHre BEITAIKUBAIOINICH CUIIbI, IEUCTBYIOIIECH Ha
TEJIO, IOTPYKEHHOE B JKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIBI,
JICUCTBYIOILIEH Ha TEJIO B )KUAKOCTH, OT MaCChI TeJa.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKUBAIOLIEH CHJIBI, ICMCTBYIOLIEH HA TEJO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOH B )KUJIKOCTH YACTH
T€Ja U OT INIOTHOCTH KUIKOCTH.

KoHcTpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHUE

JIOJIKU U OTIpefieNieHUE €€ rpy30H0IbEMHOCTH

4.10

411

Pu3NYECKUE ABICHUS B IPUPOJE: BIUSIHUE
aTMOC(EepHOT0 JaBJICHHS Ha )KUBOW OPraHu3M, TUIaBaHUE

pBIO

TexHUYeCKHE YCTPOHCTBA: COOOIIAOLITUECS COCY/IbI,
YCTPOMCTBO BOJIOMIPOBOAA, THAPABINYECKHN MIpeCC,
MaHOMeETp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOI Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTb, SHEPT'UA

5.1 Mexanuveckas padbora
5.2 Mexanudueckas MOIIHOCTh
53 [TpocTble MeXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAs
' 10ckocTh. [IpaBusio paBHOBecHs pblyara
5.4 [TpumeHeHue mpaBuia paBHOBECHUS pblyara K OJI0Ky
«3omoToe npaBuso» MmexaHuku. KoappunueHt
5.5 MI0JIE3HOTO AeWCTBUS MexaHu3MoB. [IpocTbie

MCEXAaHU3MBI B 6I)ITy N TCXHHUKE




8 KVIACC

5.6

[ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

o.7

Kunernueckas sneprus

5.8

5.9

[Tonnass mexaHuueckas SHeprus. 3aKOH M3MEHEHHS U

COXpPaHCHUA MEXaHU4YeCKOM SHEpIrun

[TpakTnyeckue paboOTHI:

Omnpenenenue padbOTbI CHIIbI TPEHUS IIPU PABHOMEPHOM
JIBYDKEHUH TeJa 10 TOPU30HTAIbHON ITOBEPXHOCTH.
HccenenoBanue ycioBuid paBHOBECHs phlyara.
N3amepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.

N3yuenune 3axoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

5.10

5.11

duznyeckue SABICHUS B npupoAc: pbl4arv B TCJIC

YeJIoBeKa
TexHuuecKkue yCTpOMCTBA: pblyar, MOJIBUXHBIN U
HEMOJIBWKHBIN OJIOKU, HAKIIOHHAS TJIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

Kona
pasaena

Kon
7JIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

TETUJIOBBIE ABJIEHUA

6.1

OCHOBHBIC TTOJI0KEHHS MOJ'ICKy.TISIpHO-KHHGTH‘ICCKOﬁ
TCOpHUU CTPOCHUA BCIICCTBA. Macca u pa3Mephbl
MOJICKYIJI. OHI)ITI)I, IMOATBCPKAAOIIUEC OCHOBHBIC

IOJIOKEHUS MOJIEKYISIPHOKMHETHYECKON TEOpUHN

6.2

Mogenu TBEPAOro, KUAKOrO M ra3000pa3HOro
cocTosiHu BemecTBa. Kpucrammueckue u aMmopgHbie

TCIIa

6.3

OObsicHeHrEe CBOMCTB Ta30B, KUIKOCTEH U TBEPABIX TEIl
Ha OCHOBE MOJIO)KEHUI MOJIEKYIIPHOKUHETUYECKON

TEOpUNn

6.4

CwmaunBaHUe U KanmUJIJIIPHBIC ABJICHHUA

6.5

6.6

TennoBoe pacmmpeHne u cxaTue

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO

TCIIJIOBOT'O ABMIXXCHUSA YaCTHUI]




6.7

Buytpennss sHeprus. CriocoObl H3MEHEHHs BHYTPEHHEH

SHEPrUU: TeIionepeaada U CoBepIIeHue paboThl

6.8

Buapl Tenonepenaun: TENIONPOBOAHOCTD, KOHBEKLIHS,

HU3JTy4YCHHC

6.9

KommuectBo Teruiotel. Y aenbHas TEIIOEMKOCTD

BCIICCTBA

6.10

TemnooOMeH U TENI0BOE paBHOBECHUE. Y paBHEHUE

TEILIOBOIO Oajlanca

6.11

IInaBneHue u OTBCPACBAHUEC KPUCTAJUIMYCCKUX BCIICCTB.

VY nenbpHas TeruioTa IUIaBJICHUS

6.12

[TapoobpazoBanue u konaeHcanus. Vcnapenue.
Kunenue. Y nenpHas temnoTa mapooOpa3oBaHusl.
3aBHCHMOCTB TEMITEPATYPBI KATICHHS OT aTMOC(HEPHOTO

JaBJICHUA

6.13

BnaxHnocTs BO3ayXxa

6.14

6.15

6.16

6.17

9Hepr1/151 TOILTMBA. Y JIeIbHas TEILIOTa CropaHus

[Tpunnmne! paboTe! TemnoBbix aurareneii KI1/1
TEIIOBOTO JIBUTaTes. TemnaoBble ABUraTeIN U 3allluTa
OKpYKaroIlIeu cpebl

3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTUHU B TEIUIOBBIX

nporieccax

[IpakTuyeckue paboTHI:

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT
MOJIEKYJISIPHOTO TPUTSKEHHUS.

OnBbITHI 11O BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOU
COJIM WJIN caxapa.

OmnbITH O HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B,
KUAKOCTEN U TBEPIBIX TEII.

Onpenenenue JaBleHUs BO3IyXa B OaJUIOHE IIIPHIIA.
OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHSL.

[IpoBepka runoTe3bl JTUHEUHOM 3aBUCUMOCTHU JITTUHBI




CTONIOMKA JKUJKOCTH B TEPMOMETPHUUYECKOM TpyOKe OT
TEMIEPaTypHI.

Habumoienne n3aMeHneHus: BHyTpeHHEH SHEpTruu Tea B
pe3ysbTare Terionepeaadd U padoThl BHEITHUX CHIIL.
HccnenoBanue siBIeHUs TEIUIOOOMEHA TIPU CMEITMBAHUH
XOJIOJTHOW U rOpsiYeil BOJIBI.

Onpenenenne KOJIMYECTBA TEIUIOTHI, TOJTYYEHHOTO
BOJIOM TIPH TEIUIOOOMEHE C HarpeThIM METaNINYSCKUM
LAJTAHIPOM.

Omnpenenenue yneabHON TETUIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiecca ucCnapeHusl.

OnpeneneHre OTHOCUTEIILHOM BIIAXKHOCTH BO3yXa.

Omnpenenenue yaelbHON TEIIOTHI IIABICHUS JIbJA.

6.18

6.19

du3nyecKue sIBICHUS B IPUPOJIC: TOBEPXHOCTHOE
HaTSKEHHME U KallWJUIApHbIE SIBJICHUS B IPUPOJIE,
KpUCTAJLJIBI B IpUpoie, n3inydyenue CoiHIla, 3aMep3aHne
BOZ0EMOB, MOpCKUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTa.

TexHn4yeckue yCcTponucTBa: KaluuIApbl, IPUMEPHI
HCIIOJIb30BAaHUS KPUCTAIIIIOB, KUJAKOCTHBIN TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBas TypOuHa,

ABUT'ATCJIb BHYTPECHHET'O CTrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

QHCKTpI/ISaLII/IH TCII. I[Ba poada 3JICKTPUICCKHUX 3apA10B

B3anmoneiictBue 3apskeHHBIX Tenl. 3akoH KyioHna
(3aBHCHMOCTb CHJIBI B3aUMOJICHCTBHS 3apsHKEHHBIX TEJT OT

BEJTUYMHBI 3apsJIOB U PACCTOSIHUS MEX]Ty TEITaMHU)
Dnektpruyeckoe nose. HanpsxEHHOCTh 3JIEKTPUUYECKOTO
nost. [IpuHIMN cynepno3uiuy AMEeKTPUIECKUX Moaei
(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsa10B. 9J’IeMeHTapHBIfI

anekTpudeckuii 3apsaa. Ctpoenue atoma. [IpoBogHuKHM u




JIUBIIEKTPUKH

7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
DIJIEKTPUYECKUH TOK. Y CIIOBUSI CYIIIECTBOBAHMS
7.6
ANEKTPUYECKOT0 TOKA. ICTOYHMKH TOCTOSTHHOTO TOKA
JleicTBHSI SJIEKTPUUECKOTO TOKA (TEIIOBOE,
1.7 XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUNA TOK B
KHUJKOCTSAX U razax
DnekTpuyeckas uenb. Cuiia Toka. IJIEKTPUIECKOe
7.8
HaIpsHDKEHUE
ConpoTuBieHue MPOBOAHUKA. Y IEIbHOE
7.9
COINPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 yyacTka uenu
[locnenoBarenbHOE U NapaieIbHOE COETUHEHNE
7.11
MIPOBOTHUKOB
PaboTa 1 MOUTHOCTB IEKTPHUUECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenua
3 DnexTpuuecKre Henu U MOTPEeOUTENH dIEKTPUIECKON
7.1
sHepruu B ObITy. KopoTkoe 3amblkaHne
[TocTostHHBIE MarHUTHI. B3anmoneiicTBE MOCTOSIHHBIX
7.14
MarHuTOB
MarnuTHoe noje. MarautHoe 1nose 3eMJIu U ero
7.15
3HAYEHUE NS )KU3HU Ha 3eMIie
OmneIT OpcTena. MarHuTHOE NOJIE 3IIEKTPUUECKOTO TOKA.
7.16
[IpuMeHeHne PJIEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOTO TOJI HAa IPOBOJIHUK C TOKOM.
DNeKTpoABUTaTENb MOCTOSTHHOTO ToKa. Mcnonb3oBanue
7.17
3JIEKTPOJIBUTaTeIed B TEXHUYECKUX YCTPOUCTBAaX U Ha
TpaHCIIOpTe
Omnebitel @apanes. SABneHne MEKTPOMATHUTHON
7.18
naaykuuu. [Ipasuno Jlenna
Dnexrporerepatop. CriocoOb! MOTyYeHUS
7.19

BJIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHIIMH Ha




BO300HOBJISIEMBIX HCTOYHUKAX OHECPTrrun

7.20

[IpakTuueckue padbOTHI:

OmnbITH IO HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIUEH
U IIPU CONIPUKOCHOBEHHUH.

HccnenoBanue NeHCTBUSA 3JIEKTPUUECKOrO OIS Ha
IIPOBOJHUKY U TUAIEKTPUKH.

COopka 1 mpoBepKa padOThI IEKTPHUSCKOH IeTTH
IIOCTOSIHHOT'O TOKA.

W3mepenue u perylupoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HAMPSKEHMUS.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYLIETO YEPE3
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANIPSIKCHUS
Ha pe3UCTOpE.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
ANEKTPUYECKOTO CONIPOTUBIICHUSI IPOBOJHUKA OT €T0
JUIMHBI, IJIOLIAAH [TONEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka npaBuiia CII0KEHUSI HAIIPSHKECHUN ITPU
MIOCJIEZI0BATEIBHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka nmpaBuiia AJist CHIIBI TOKA MPH MapajieIbHOM
COETMHEHUH PE3UCTOPOB.

Omnpenenenue paboOThI HIEKTPUYECKOTO TOKA, HTYIIETO
yepes pesuctop. OnpezeseHne MOIHOCTH
ANEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pEe3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYLIETO YEPE3
JIAMIIOUKY, OT HANpPSDKEHWs Ha HEH.

Onpenenenne KII/[ narpeBatens.

HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS
MTOCTOSIHHBIX MarHUTOB.

N3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB IIPU
ux o0bennHeHn! U pasaeneHuu. MccnenoBanue
NENCTBUS 3JIEKTPUUECKOr0 TOKa Ha MAarHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIbI

BSaHMOHeﬁCTBI/IH KaTylIKU ¢ TOKOM U MarouTa OT CHJIbL




7.21

TOKa M HaIlpaBJICHUS TOKA B KaTryluke. M3yuenne
JIEHUCTBUSI MATHUTHOTO TOJISI HA IIPOBOAHUK C TOKOM.
KouncrpyupoBanue u usyueHue padboTsl
3JIEKTPOABUTATEIIA.

N3zmepenne KIIJ asekTpoaBUraTENbHON YCTaHOBKH.
OIBITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3EKTPOMArHUTHON
WHIYKLIHW: UCCIIEJOBAaHUE U3BMEHEHUH 3HaYEHUs U

HaIpaBJICHHUA MHAYKIIUOHHOI'O TOKa

dusnuecKue sIBICHUS B IPUPOIE: IICKTPUICCKUE
SIBJICHUS B aTMOC(epe, STEKTPUUECTBO KUBBIX
OpraHMU3MOB, MATHUTHOE T0JIe 3eMIIH, Ipeiid MOIIFOCOB,
POJIb MAarHUTHOTO TOJIS 711 )KU3HH Ha 3emIie, MOJSIpHOe

CHAHUC

7.22

TexHuueckue ycTpolcTBa: JIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CUETUUK IEKTPUUECKON SHEPTuH,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, HarpeBaTeIbHbIC
ANEKTPONPUOOpPHI (IPUMEPHI), FJTEKTPUUECKUE
MpeI0XpaHUTENH, SIEKTPOMArHUT, AJIEKTPOIBUTaTEIb

MOCTOAHHOI'O TOKA, FreHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Kon snementa [IpoBepsiembie 21€EMEHTHI COAEPKAHMS
paszena
MEXAHUYECKUE SABJIEHUA
8.1 Mexanuyeckoe ABUkKeHUE. MaTtepuanbHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIFHOCTh MEXAaHUYECKOTO JIBIKEHUS
3 8.3 PaBHOMEpHOE MPSAMOTHHEHHOE IBHKCHHE
HepaBHomepHoe npsimonuHeiinoe apmxkerne. CpemnHsis
8.4 Y MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM
JBIKCHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIUHETHOE

JIBIKEHHE




8.6

CBoOoaHoe nmagenue. OneiTel ["anunes

PaBHOMEpHOE nBHXKEHUE 110 OKPYKHOCTH. [lepuon u

8.7 yacToTa oOpamenus. JInneliHas u yrioBasi CKOPOCTH.
LlenTpocTpeMuTENEHOE YCKOPEHUE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akoH HeroTona
8.11 [IpuHIKIT Cynepro3uIuu CHIT
8.12 Cuita ynpyroctu. 3akoH ['yka
513 Cuna TpeHus: cuja TPEHUs CKOJIBKEHUS, CUIIa TPEHHS
' MOKOS, IPYTHE BUJBI TPEHHUS
814 Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS.
' YckopeHue cBOOOIHOTO MaIeHUs
815 JBxenue rianet Bokpyr Comnnua. [lepBas
' KOCMHYECKasi CKOpOCTh. HeBecoMoCTh 1 meperpy3ku
PaBHOBecue marepuanbHO TOUKH. AOCOIIOTHO TBEPAOE
8.16
TEJo
8.17 PaBHOBecue TBEPIOro Tea ¢ 3aKPEIIEHHON OChIO
' BpateHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynbsc Tena. 3Menenne nmmynsca. IMimysibe cuitbl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE nBMKEHNE
8.21 Mexanunueckast paboTa U MOILIHOCTb
8.9 Pa6ora cun tsxectu, ynpyroctu, TpeHus. CBsi3b
' SHEepPruu 1 paboThl
893 [TorennuansHast SHEPTHs TeJa, MOJAHATOTO HaJl
' MTOBEPXHOCTHIO 3EMIIH
8.24 [loTeHumanpHas SHEPTUS CKATON TPYKUHBI
Kunernueckas sneprus. Teopema 0 KHHETHYECKOU
8.25
SHEpPrun
8.26 3aKOH COXpaHEHMS] MEXaHUYECKON YHEPIUH
897 [IpakTuueckue padbOTHI:

Omnpenenenue cpeaHell CKOPOCTH CKOJBKEHUS OpycKa




8.28

8.29

WJIN ABUKCHUS IapHKa 110 HAKJIOHHOH MJIOCKOCTH.
OnpeneneHue yCKOpeHuUs Tejia pyU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH ITPH
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HaualIbHOW CKOPOCTH.
[IpoBepka runoTe3bl: €Cliv NpU PaBHOYCKOPEHHOM
ABHUKCHUUN 663 Ha4vaJbHOU CKOPOCTH ITYTHU OTHOCATCA
Kak psJi HEUETHBIX YUCEIl, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHHU OJMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWJIBI HOPMaJIbHOTO AaBieHus. OnpenencHue
Kod(puImeHTa TpeHMU CKOJIbKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Ornpezenenne padoThl CHUIIBI TPEHHUS IIPH PABHOMEPHOM
ABHUXKCHHUU TCJIa 110 FOpH?;OHTZUII:HOfI ITOBCPXHOCTH.
Omnpenenenue pabOTHI CUIIBI YIPYTOCTH MPU MOIBEME
rpy3a ¢ UCIOJIb30BAHUEM HETOIBUKHOTO U
ITOJIBM>KHOTO OJIOKOB
®u3nuecKue SBJIEHUS B IPUPOJIE: MPUIUBBI U OTJIUBBI,
ABHUXKCHUC IIJIAHET COJ'IHG‘IHOﬁ CHUCTCMBbI, PCAKTUBHOC
JBUKEHUE KUBBIX OPTraHU3MOB
TexHnuecKkue ycTpoicTBa: CIUJOMETP, JaTYUKU

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUM: TIepHo/I, YaCTOTa, aMILIUTY 1a
9.2 MareMaTnueckuil ¥ NPy >KUHHBIM MAsITHUKH.
' [IpeBparieHre sHEPrUx Npu KoJIeOaTEIbHOM JBHKEHUH
0.3 3aryxaromue kojaebanus. BoiHyk1eHHbIE KoJIeOaH s,
' Pe3onanc
Mexanundeckue BOHbL. CBOWCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHBIE 1 IONIEpEYHbIE BOIHBI. J[JTMHA BOJIHBI U
' CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHM4eCKHUE BOJIHbI
B TBEP/IOM TeJIE, CEHCMUYECKUE BOJIHBI
9.5 3ByK. I'poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa




9.6

Wudpa3Byk u yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

Omnpenenenne 4acTOTHI U MEpHO/Ia KoIeOaHuit
MaTeMaTHYECKOT0 MasiTHUKA.

Omnpenenenne 4acTOTHI U MIEpHOIA KOIeOaHuit
MNPY>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH ITepro/a KoJieOaHui
MOJIBEIIEHHOTO K HUTH TPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH ITepro/a KoJieOaHuii
MPY>KMHHOTO MasiTHUKA OT MaccChl rpy3a.

[TpoBepka HE3aBUCUMOCTH NEpUOa KoJieOaHul Tpy3a,
MOJIBEIICEHHOTO K HUTH, OT MAacChI Tpy3a U )KECTKOCTH
NPY>KUHBI.

N3mepenne yckopeHus CBOOOIHOTO MaICHUS

9.8

dusnyeckue SIBICHUS B IprUpoac: BOCHIPUATUC 3BYKOB
JKUBOTHBIMHU, 3EMJICTPACCHUC, celicMUUecKue BOJIHBEI,

LIYHaMH, X0

9.9

TexHuueckue ycTpoicTBa: 9X0I0T, HCIOIb30BAHNE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNeKTpOMarHuTHOE MoJjie. DIeKTPOMAarHUTHBIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [Ikana 3€KTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupojia ceera. CKopocTh CBeTa.
' BonHoBBIE CBONICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3y4yeHne cBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
dusnueckue IBICHUs B IPUPOJe: OMOI0rnyecKoe
10.5 JeficTBHE BUIUMOTO, YIbTPaduoIeTOBOIO U
PEHTIE€HOBCKOT'O U3ITy4YeHHUN
10.6 TexHuueckue ycTpoicTBa: UCIOIb30BaHHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
11 CBETOBLBIE ABJIEHUA




111

JlyueBast monens cBera. McTouHukuy cBera

11.2

[IpssMOnMHENHOE pacIpOCTPAaHEHHUE CBETA

11.3

114

Otpaxenue cBeta. [Lmockoe 3epkasno. 3aKOH OTpaKeHHUs

CBETa

HpeJ'IOMJ'ICHI/Ie cBeTa. 3aKOH IMPECIOMJIICHUA CBETA.

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA

115

JIunza. Xopx jyuyen B JIMH3E

11.6

OnTtHyeckas cucreMa (bOToannapaTa, MHUKPOCKOIIa 1

TCICCKOIIa

11.7

11.8

I'na3 kak ontuyeckas cucreMa. biansopykocts u
JaIbHO30PKOCTh
Paznoxenue 6enoro csera B criektp. OnbiTel HeloToHA.

CrnoxxeHue CeKTpaibHBIX I[BETOB. Jlucnepcust cBeTa

11.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH yTila OTPAKCHUS
CBETOBOTO JIy4a OT yIJia MaJeHusl.

W3ydenune xapakTepUCTHK H300paKCHUs TIpeIMETa B
TUTOCKOM 3€pKaie.

HccnenoBanue 3aBUCUMOCTH yTiia MPEIOMICHUS
CBETOBOTO JIy4a OT yIJia MaJeHUs Ha TPAHUIIEC «BO3IYX —
CTEKJIO».

[Tonyuenune n300pakeHuit ¢ MOMOIIBIO coOUparomen
JTUH3BI.

Omnpenenenne POKYyCHOTO PACCTOSIHUS U ONITHUECKOM
CHJIBI COOUpAIOLIEeH JTUH3bI.

OMBITHI TIO PA3TIOKEHHUIO OEITOTO CBETA B CIIEKTP.
OMnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB IIPU UX

Ha0JII0/IEHNH Yepe3 I[BETOBbIE (PUIIBTPHI

11.10

11.11

dusnueckue aBaeHus B mpupoje: 3atMeHust CoiHua u
JlyHbI, IIBETA TEI, ONTHYECKHE SBJICHUS B aTMOC(epe
(uBet HeOa, pedpakius, paayra, MUPax)
TexHuueckue ycTpoicTBa: OUKH, MEPUCKOII,

(dboToanmapar, ONTHIECKUE CBETOBO/IBI

12

KBAHTOBBIE ABJIEHUA




OmnpiThl Pesepdopaa u miianerapHas MoJiesib aToMa.

121
Mogens aroma bopa
199 Hcnyckanue 1 noriomeHue ceera atoMoM. KBaHTEI.
' JInnenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3nyyeHHs
194 Crpoenue aToMHOT0 siipa. HykinoHHas Mozenb
' aTOMHOTO siipa. M30Tons!
125 PapuoaxtusHble npeBpamienus. [lepuon nomypacnanga
' ATOMHBIX SJEP
126 SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsAI0BOr0 U
' MaccOBOI'0 YHCEN
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
e Peakuuu cunTesa u nenenus suep. IcTouHukH sHEpruun
' CoJHIa u 3BE3]
129 Snepnas sHepreruka. JlelficTBue paiioaKTUBHBIX
' U3JIy4YE€HUN Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne crijionHbIX U TMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanue TpEKOB: U3MEPEHHUE YHEPTUHU YaCTHULIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@u3nyecKue SBICHUS B IPUPOJIE: €CTECTBEHHBIN
PasMOaKTUBHBINA (POH, KOCMUYECKHE JIyUH,
12.11 paarOaKTUBHOE U3TyYEHUE TPUPOJIHBIX MUHEPAIIOB,
JEICTBUE palMOAKTUBHBIX U3ITyUYEHUI Ha OpraHu3M
YyelioBeKa
1212 TexHn4eckue ycTpoicTBa: CIIEKTPOCKOIL,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona




ITPOBEPSEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

[Tonnmanue ponu GU3MKK B HAYIHOU KAPTUHE MHPA,
c(OPMHUPOBAHHOCTH OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSA3U
Y II03HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢dusuke, o cucteMooOpasyrouiei ponu GU3NKU B pa3BUTUU
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH, 00 3BOIIOLUU
(bu3nUecKrX 3HAHUHM U UX POJIM B LIEIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MHpPA, O BKJIAZIC POCCHICKHUX M 3apYOSIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHus 0 BUAAX MaTepuu (BEIIECTBO U I0JIE), O IBHKECHUHU KaK
crocobe CyIIecTBOBaHUSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON TEOPHH
CTPOEHHS BEIIECTBA, O (PU3MUECKON CYLUTHOCTH SIBICHUN PUPOJIbI
(MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHHE pa3anyath SBJICHUS 110 ONKMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOe SIBJICHUE;
YMEHHE pacro3HaBaTh MPOSIBICHNE U3YUEHHBIX (PU3UUECKUX SIBICHUN
B OKPYXaloIIEM MUPE, BBIAEISASA UX CYIIECTBEHHBIE CBONCTBA

(mpu3HaKH)

Brnanenue ocHOBaMHM NOHATHUIMHOTO amIapaTta i CAMBOJIUYECKOTO
s3bIKa (PU3UKU U UCTIOIB30BAHHUE UX JIJISl PEUIeHHs YIeOHBIX 3a71a4;
yYMEHHE XapaKTepPH30BaTh CBOMCTBA TeJ, GU3HUECKHUE SIBICHUS U

MpoNHeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHNe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEII U (bl/ISI/I‘{CCKI/IC SIBJICHHA,

HCTIONB3YS (PU3UIECKUE BETUIHHBI

Brnagenne ocHOBaMU METOJIOB HAYYHOT'O MTO3HAHUS C YIETOM
COOJTI0ICHHST TIPABIIT 0€3011aCHOTO TPYy/la: HaOMoeHNEe (PU3UIECKUX
SIBJIEHUM

YMEHHE CaMOCTOSATEIbHO COOUPATH IKCIIEPUMEHTATILHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OPYAOBaHUS 110 HHCTPYKIUH, OTIUCHIBATH X0/
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NIECKUX BETUUMH:
YMEHHUE IIaHUPOBATh U3MEPEHUs], CAMOCTOATEIBHO COOUPATh
JKCIIEPUMEHTAIIBHYIO YCTaHOBKY 110 MHCTPYKLIMH, BBIYUCIIATH
3HAYECHHUE BEJIMYMHBI U AHAJTU3UPOBATH MIOJIyYEHHBIEC PE3YJIBTAThI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE HECTIOKHBIX IKCIICPUMEHTAJIbHBIX HCCIIEIOBAaHUM;
CaMOCTOSITENIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
IIPOBOAMTH UCCIIEIOBAHUE 110 UHCTPYKLUH, IPEACTABIATh
MOJTyYCHHBIE 3aBUCUMOCTH (PH3MUECKUX BEITMYMH B BUE TaOIHII U
rpaMKoOB, yUUTHIBATh IOTPELIHOCTH, JeaTh BHIBO/IbI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[ToHnMaHme XapakTepHBIX CBOMCTB (PU3MUYECKUX MOJAETICH
(MaTepuasibHas TOUKa, aOCOJIFOTHO TBEPOE TEIO, MOJIEIU CTPOCHUS
ra3os, )KMJIKOCTEM U TBEPIBIX TeJ, INIAHETApHAs MOJEIIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO s1/Ipa) U YMEHHE IPUMEHATh UX AJIs

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHnue o0bIACHATh PU3NUECKHE MTPOLIECCH U CBOMCTBA TE€J, B TOM
YHCJIE U B KOHTEKCTE CUTYALUH IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJIATh IPUYMHHO-CIIEACTBEHHBIE CBS3H U
CTPOUTBH OOBSICHEHHE C OMOPON Ha U3YUEHHBIE CBOMCTBA (PU3HUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3aaun (Ha 6ase 2 — 3 ypaBHEHH),
MCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE (DU3UYECKHE
BEJIMYMHBI, B YACTHOCTH, 3aIIMChIBATh KPATKOE YCIOBUE 3a/1a4H,
BBISIBJISITH HEJIOCTAIOIIME IaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIbI,
HE0OX0UMBIe 1Jis e€ pelleHHs], UCIIOJIb30BaTh CIIPABOYHbIE TaHHEIE,
MMPOBOANTH pvaéTBI N OHCHHUBATH PCATTMCTUIHOCTD ITOJTYYECHHOI'O
3HaYeHUS (PU3NIECKON BETUYUHBI; YMEHUE ONPEACTATh pa3MEPHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMmenune XapaKTCPU30BaTh MPUHIHUIIBL )ICI\/'ICTBI/ISI TEXHUYCCKUX
YCTpOﬁCTB, B TOM YHCJI€ OBITOBBIX HpI/I60p0B, " IMMPOMBIIIJICHHBIX
TEXHOJIOTHYCCKUX IMPOUCCCOB MO UX ONMMCAHUIO, UCITIOJIB3Ys 3HAHUA O

CBOMCTBaX (PM3UYECKUX SIBICHUI U HEOOX0IUMbIE (PU3NIECKUE




3aKOHOMEPHOCTH

10

YMeHue UCToNb30BaTh 3HAHUA O (PU3UYECKHX SIBICHUSX B
HIOBCETHEBHOM KM3HU I o0ecieueHust 0e30IacHOCTH IPU
oOpatieHny ¢ OBITOBBIMU MPUOOPAMU M TEXHUYECKUMHU
yCTPOMCTBaMH, COXPAHEHHUS 300POBbSI U COOITIOJICHNS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpejie; TOHMMaHue
HEOOXOAMMOCTH MTPUMEHEHHS JOCTHKEHUH (DU3UKH U TEXHOJIOTHI

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT MOUCKa, Mpeodpa3zoBaHus U MpeICTaBIeHIs HH(OpMAIN
(bU3M4ecKOro coiepkKaHus ¢ UCIOIb30BaHUEM HHPOPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI; YMEHHUE OLICHUBATh JOCTOBEPHOCTh
HOJIyYeHHOM nH(pOopMalMy Ha OCHOBE UMEIOLIMXCS 3HAHUHN U
JIOTIOTHUTEIbHBIX HICTOYHUKOB; YMEHHUE HCII0Ib30BaTh IIPU
BBINOJIHEHUH YU€OHBIX 331aHU Hay4HO-IIOIYJIIPHYIO JINTEPaTypy
(U3UYECKOT0 CoZepKaHUs, CIIPAaBOUHbIE MAaTEPUAJIbl, PECYPChI CETU
WuTepHer; BiaeHre 6a30BbIMH HaBbIKAMU IIPe0Opa30BaHUs
uH(pOpMaLMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYI0; YMEHUE
CO03/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB

INEPEYEHDB 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'2 11O

OU3UKE
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe aBwxkeHue. MarepuanbHas Touka. (CucremMa  OTCUETa.
' OTHOCUTENBHOCTD IBUXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBHKEeHHE. Cpennsisi ckopocTb. Popmyna 1Jis
1.2 BBIYHCIICHUS CpeHEH ckopocTH: V = S/t
PaBHOMepHOE NpSAMOIIMHENHOE JBH)KEHUE. 3aBUCUMOCTh KOOPJHMHATHI Tela OT
BPEMEHHU B CIIy4ae paBHOMEPHOI'O MPSIMOJIUHEUHOTO IBUKEHHUS:
1.3
x(t)=x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHUH CKOPOCTH, TPOEKINH
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1.5

1.6

[EpEMEIICHUS, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IIPSMOJIMHEHHOM
JBHKECHUU

3aBUCHUMOCTh KOOpAWHAThl TEJIa OT BPEMCHHU B ClIy4Ya€ PaBHOYCKOPECHHOI'O

HpﬁMOJ’IHHCﬁHOI‘O JABUXXCHUA:

-

Sf)=vg #i+ay* =

ta| "E

@opmynbl I TPOCKLUHMHU IEPEMELICHUS, MPOEKUUMU CKOPOCTH U MNPOCKUUH

YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKCHUHU:

2
5. (D =0y, -r+ax-?.

U_\'('f) =g T4, I,

a,(f)=canst,

o] o]

Ul.‘cL - Ul.'rL zzax‘gr
Fpa(bI/IKI/I 3aBUCUMOCTH OT BpPCMCHU [JIA MTPOCKHOHUHN YCKOPCHUs, IPOCKIHNU
CKOPOCTH, TPOCKUUH IEPEMEIICHUS, KOOPAMWHATHI IPH PABHOYCKOPEHHOM

HpHMOHHHCﬁHOM JABMXXCHUH

CBobonnoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MaJCHUE Tela IO
BEPTUKAIN (JABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO TOBEPXHOCTH
3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH M TPOEKIUU YCKOPEHHS,
MPOEKIIMA CKOPOCTH U KOOPJIMWHATHI TIPH CBOOOJHOM TAJEHUU Tejaa TI0
BEPTHKAIH

CKoOpoCTh PaBHOMEPHOTO JBMKEHUSI Tejda MO OKpYyKHOCTU. HanpasneHnue
CKOPOCTH.

CDOpMy.]'Ia IJIE BBIYUCIICHUS CKOPOCTU UYCPE3 paaAnyC OKPYKHOCTH U IICPUOI

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampapieHue 1EHTPOCTPEMHUTEIBLHOTO

YCKOpPCHUA. q)OpMYJ'Ia JJId BBIYUCJIICHUA YCKOPCHUA:

CDOpMYJ'Ia, CBA3bIBAIOIIAA NMIEPUOA U YACTOTY 06paIJ_IeHI/I$IZ

Vo= ?




Macca. IInotHocTs BemecTa. @opmyiia i BBIYUCICHUS IITIOTHOCTH:

_om

1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. CloKeHUe CUIT
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopericteue Ten. Tperuit 3akon HproToHa:
1.11 F 21~ _‘Fl—s»z
TpeHue Mokosi U TpeHHUE CKONbXeHUs. PopMyria Al BBIYUCICHUS MOIYJIS CUJIBI
TPEHUS CKOJIbKEHUS:
1.12 F_=u-N
= M
Hedopmarust Tena. Ynpyrue u Heynpyrue naedopManuu. 3aKOH YOpyroi
nedopmaruu (3akon ['yka):
1.13 F=k-Al
BcemupHoe Tarorenne. 3akoH BCEMUPHOTO TATOTEHUS:
My - 14
F=G- -1 _2
R
1.14 Cuna TspKecTu. Y CKOpeHHe CBOOOTHOTO MaeHHUS.

®opmyia 175 BEIYUCIECHUS CUJIBI TSKECTH BOJIM3H MOBEpXHOCTH 3emun: F = mg.
JiBmxeHue mianet Bokpyr ConHua. [lepBas kocMudeckast CKOPOCTb.

HeBecomMocTs u neperpy3ku




1.15

Nmmynbe Tena — BeKTopHast Gu3nUYecKas BeTHIHHA.
p=mi

Nmnynsc cucremsl tein. 3menenue umnyibcea. MMmyibsce cumsl

1.16

1.17

1.18

1.19

3aKkoH COXpPAaHCHUSA UMITYJIbCA JIS BaMKHYTOﬁ CHUCTEMBI TCII.
Dp=myU i,y =const
PeakTuBHOE JBHKCHHC

Mexannyeckasi pabora. @opmya 115l BBIYUCIEHUS paObOThI CUIIBIL:

A=Fsooscx

Mexannueckass MOITHOCTE:

=24
I

Kunernueckas u MMOTCHIHMAJIbHAA 9HCPI'Hs. CDOpMy.]'Ia JJIA BBIYHMCIICHUA

KUHETUYECKON IHEPIUu:

H!UE
By

Teopema o knHeTHUECKOU dHEeprun. PopmyJia I BBIYUCICHUS TOTEHIIMAIBHON

SHEPIUHM Tella, IOJIHATOrO

Haj 3eMIEi:

E,=mgh

Mexannyeckas JHEprus:
E=E;+E »

3aKOH COXpaHEHUsI MEXaHUYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPaHEHUS
MEXaHMUYECKOW SHepIrUu B OTCYTCTBHE CHII TpeHus: E = const.

IIpeBpalienre MEXaHUYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHUKH.
Poruar. Momenrt cuiisl; M - Fl.

VYcioBue paBHOBECHS pbluara:

M +M +..=0




[MoxBwxHEIH 1 HenmoABKHBIHN Ooku. KITJ] mpocThIx MeXaHN3MOB,

n= Anonesnas
A‘S&I‘I:WIH

[laBiienue TBEpIOTO TENA.

(DOpMy.]'Ia JJIs1 BBIYMCIICHUSA JaBJICHUA TBépI[Ol"O TCa:

p= F
5
191 JaBnenue raza. ATMocgepHoe AaBlICHHE.
I'mapocraTuyeckoe 1aBieHUuE BHYTPH KUJKOCTH.
®opmyJia 1715 BBIYUCIECHUS JaBICHUS BHYTPU KUJKOCTH:
P=Pgh+Dy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Dopmyna s ONPENETICHUS BBITAJKUBAIONIECH CHJIBI,
JEHCTBYIOILEH Ha TEJIO, IOTPYKEHHOE B )KUJIKOCTh WJIN I'a3:
1.23
Fags =PEV
VYcnosue nnaBanus tena. [InaBanue cyoB U BO3AyXOIJIaBaHUE
Mexannueckue KonebaHus. AMIUIMTYa, HEpUOJ U YacToTa KojeOaHUil.
194 ®opmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHUI:
v = 1
T
195 MaremMatuueckuii M INpPYKUHHBIM MasTHUKUA. [IpeBpaiieHne OSHepruu Impu
Ko1e0aTeIbHOM ABUKEHUH
1.26 3aryxatomue kojaebaHus. Bernykennsie konebanus. Pezonanc
Mexannueckue BosHBIL. [IpomonbHble U ToNepeuHble BOJHBL. JlJIMHA BOJHBI U
CKOPOCTb pacIpOCTPAHEHHUS BOJIHBI:
1.27
h=u-T
198 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE
IByX cpell. UHppa3ByK U ylIbTpa3ByK
IIpakxmuueckue pabomoi
1.29 W3mepenue cpeHel MII0THOCTU BEIECTBA; apXUMENOBOU CHIIbI; )KECTKOCTH

NPYXUHBL;, KOG UIIUEHTa TPEHUS CKOJIbKEHHUSI; paOOThI CUIIBI TPEHUS, CHIIBI




1.30

YOPYTOCTH; CPEAHEH CKOPOCTH JABIKEHUS OpyCKa M0 HAKJIOHHOH TIOCKOCTH;
YCKOpEHHs OpycKa MpH JBMKCHUH 10 HAKIIOHHOM TIOCKOCTH; YaCTOTHI U
nepuoaa KoaebaHuii MaTeMaTHYECKOTO MAsITHIKA; YaCTOTHI M IIEPHOJa
KoJIeOaHUH MPY>KMHHOTO MasiTHMKA; MOMEHTA CHJIbI, ICHCTBYIOIErO Ha phIvar;
paboThI CHIIBI YIIPYTOCTH MIPHU MOIBEME TPy3a C TOMOILbIO HEMOABHYKHOTO
0J10Ka; pabOTHI CHIIBI YIIPYTOCTH MPHU HOIBEME IPy3a ¢ TOMOIIBIO MTOBUKHOTO
O70Ka.

HccenoBanue 3aBUCMMOCTH apXUMEIOBOM CHIIBI OT 00bEMa IOTrPYKEHHOU
YacCTHu TC€J1a U OT IINIOTHOCTH KUJIKOCTH, HE3aBUCUMOCTHU BBITaJIKI/IBaIOH_[eﬁ CHUJIbI
OT MAcChl TeJIa; CHUJIbI TPEHHS CKOJIBKEHHUS OT CHJIbl HOPMAJIBHOIO JABJICHUSA U OT
poJa MOBEPXHOCTHU; CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IIPY>KUHE, OT CTEIICHU
neGopMaluu MPYKUHBI; YCKOPEHHs OpyCcKa OT yrIjla HaKJIOHA HAIPaBIISIONICH;
nepuoza (4acToTsl) KojeOaHUM HUTSAHOTO MAasTHUKA OT IJIMHBI HUTH; IEpUOJa
KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYIKUHBI;
WCCJICIOBAaHKME HE3aBUCHUMOCTH TIepH0/1a KOJIeOaHUH HUTSIHOTO MasiTHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUS pbIvara

Qusuueckue A6ieHUs 8 npupode: TPUMEPHI IBUKEHUS C pa3IMUHBIMU
CKOPOCTSIMH B )KMBOHM M HE)KUBOU MPUPOJIE, AEUCTBUE CUIIbI TPEHUS B IPUPOJE U
TEXHMKE, IPUINBBI U OTJIUBBI, IBHKEHUE TUIaHeT COJIHEYHON CUCTEMBI,
PEaKTHUBHOE IBM>)KEHHE )KUBBIX OPIraHU3MOB, PbIUard B TEJIC YEJIOBEKA, BIUSHUE
aTMOC(EepHOTo JaBlIeHHs Ha )KUBOI OpraHu3M, IUIaBaHUE PbIO, BOCIIPUATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYecKue BOJIHBI, HyHaMH, 5X0

1.31

Texnuueckue ycmpotiicmea: CIAAOMETP, TATYUKHU TTOJOKESHUS, PACCTOSIHHUS U
YCKOPEHHUs, IUHAMOMETP, MOALIMITHUKH, PAKEThl, pblyar, MOABHKHBIN 1
HETIOABIDKHBIN OJIOKH, HAKIIOHHAS TNIOCKOCThH, MTPOCTHIE MEXaHU3MEI B OBITY,
cooOLIaroNIMecs COCY/Ibl, yCTPOHCTBO BOJIONPOBOAA, THAPABIMYECKHI MTpecc,
MaHOMETp, OapOMETp, BEICOTOMED, TIOPITHEBOK HACOC, apEOMETP, IXOJIOT,

HCIIOJIb30BAHHUC YJIBTPA3BYKa B 6LITy N TCXHHUKEC

TEITJIOBBIE ABJIEHWA

2.1

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KNHETUYECKON TEOPUH CTPOCHUS
BemiecTBa. Mojienu TBEPOTro, JKUAKOTO U ra3000pa3HOro COCTOSHUM BEIECTBA.

Kpucranmmaeckue u amopdabie Tena

2.2

2.3

ZIBI/I)KGHI/IG JacCcTHIl BEIICCTBA. CBi13b CKOPOCTH ABMIKCHHA YaCTUII C

Temrneparypoil. bBpoyHoBckoe nBmxenue, uddy3us

CMaynBaHue U KalmUJIUTSIPHBIC ABJICHUA




2.4

TemoBoe paciiipCHUC U CKaTUuC

2.5 TennoBoe paBHOBECHE
25 Buytpennsist sneprus. Pabora m Temuomepenaya Kak CIOCOObI M3MEHEHHS
' BHYTPEHHEH 3HEPruu
2.7 Bunsl Tennonepeaayun: TeIIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4EeHUE
Harpesanue wu oxnaxaenue Ten. KoiaumdecTBO  TemoTel.  YjaenbHas
TEIJIOEMKOCTD:
2.8
O=cm(t,~t)
3aKOH COXpAHEHHWsS PHEPIMM B TEIUIOBBIX MpOIECCaX. YPaBHEHHUE TEIIIOBOTO
Oananca:
2.9
O +0, +..=0
Hcnapenue u koHJeHcauusi. V3MeHeHue BHYTpeHHEH SHeprud B Ipolecce
210 ucrapeHuss M KoHAeHcauuu. KuleHwe JKMIKOCTH. YIenbHas TeIoTa
' napooOpazoBanus: L = Q/m
2.11 BnaxnocTs Bo3iyxa
[InaBnenne u Kpucraumzauus. VI3MeHeHHe BHYTpPEHHEH OSHEpruM npu
TUTaBJICHUN M KPUCTAJUIM3ALMH. Y AeTTbHAs TETUIOTa TUIABJICHUS:
2.12 5 0
_}H
BHyTpeHHsIst SHEpTHsI CTOpaHUs TOIUIMBA. Y IENbHAS TETJIOTa CTOPAHUS TOTUIHBA:
2.13 g=Q/m
2.14 [Tpunuuns! paboTs! TemoBbix Apurarenei. KITJI teruioBoro apurarens
Ilpakxmuueckue pabomul
W3mepenne yaeapHON TEIUIOEMKOCTH METAITMYECKOTO MIMHAPA; KOTUIECTBA
TEIUIOTHI, TOJYYEHHOTO BOJAOH KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOM
2.15 Macchl, B KOTOPYIO OITyIIIeH HAarpeThlil UJIHH/P; KOJINIECTBA TETUIOTHI,

OT/IAHHOT'O HArPEThIM LIMJIMHIPOM, MIOCJIE OMTyCKaHUS €T0 B BOJY KOMHATHOM
TEMIEPATypPbl; OTHOCUTEIHHOM BIAXKHOCTH BO3/1yXa; YAECIbHOU TEIIOTHI

IIJ1aBJICHUA JIbAA. I/ICCJICI[OBaHI/IC HU3MCHCHUA TCMIICPATYPhI BOJAbI ITPU




PA3JINIHBIX YCIOBHUAX; SIBJICHUA TEII000MEHA npu CMCIIMBAHUN XO.HOI[HOﬁ u

ropsiyeil Bobl; polecca UCTapeHust

Duszuveckue s61eHus 6 npupode: IIOBEPXHOCTHOC HATAXKCHHUE U KAITUIJIAPHBIC

2.16 SIBJICHUS B IPUPOJIEC, KPUCTAILIBI B IpUpoie, uiiydenue ColiHIla, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHEeTa
Texnuueckue ycmpoticmea: KanwuIApbl, IPUMEPBI UCIIOIb30BaHUS KPUCTAILIOB,

917 JKUJKOCTHBIN TEPMOMETP, TaTYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOIJIICHUS

' JIOMOB, TUTPOMETPBI, ICUXPOMETP, TapOBasi TYpOMHA, IBUTAaTEIh BHYTPECHHETO
CropaHus
3 OJIEKTPOMAI'HUTHBIE SIBJIEHM S

3.1 DnekTpusanus Tel. [[Ba Buia 3IeKTPUIECKUX 3apsiioB

3.2 B3aumopeiictBue 3apskeHHbIX Tell. 3akoH KynoHa

3.3 3aKOH COXpaHEHHUs JICKTPUUYECKOTro 3apsiia

34 DnekTpuyeckoe nojie. Hanpspk€HHOCTD AnekTpudeckoro mnojs. [Ipunimn

' CYNEPIIO3UIUH JIEKTPUUECKHX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snektpuueckux 3apsnoB. JecTBUE JIEKTPUIECKOTO OIS Ha
' 3JICKTPUYCECKUE 3apsibl. [IpOBOTHUKH M TUIICKTPUKH
[TocTostHHBIN 3neKTpUUecKuid TOK. [lelicTBUs anekTpuyeckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 I=qg/t,U=Alq
DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUIECKOE COITPOTHBIICHHE:

3.7 R =pl/S

38 3akon Oma ans yuactka snekrpuueckoi nenu: | = U/R
[TocnenoBarenbHOE COCTUHEHHUE TPOBOTHUKOB:

1, =1, U=U,+U,; R=R +R,
3.9 [TapannensHOE COeTUHEHNE TPOBOTHUKOB PAaBHOTO COMMPOTHBIICHUSI:

U=U;I=I+I;R=2.
- - 2

e

CMenaHHbIC COCAUHCHUS IMPOBOAHUKOB




Pabora u moutHOCTSH 3ekTprueckoro Toka. A = Ult, P = Ul

3.10
3akoH J[>xoyns — Jlenna:

3.11 0= 12 ‘R-t

312 OneiT Opcrena. MarHuTHOe IMosie NMPSAMOrO NPOBOJHMKA C TOKOM. JIuHum

' MarHUTHON MHIYKIUU
313 MaruutHoe 1oOJ€ TOCTOSHHOIO MarHura. BzammoneilcTBue ITOCTOSIHHBIX
' MarHuTOB

3.14 JleficTBHEe MarHUTHOTIO IOJIsSI HA IPOBOJAHUK C TOKOM

3.15 OnbiTel @apanes. SBnenue anekTpoMarautHo uHAYKuK. [IpaBumo Jlenna
Ipakmuueckue pabomul
N3mepenue 31eKTpruuecKoro ConpoTUBIIEHUS PE3UCTOPA; MOIIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, BOSHUKAIOIIETO B IPOBOJHUKE

316 (pe3ucTopsl, TaMIIOUKa), OT HAIPSYKEHHUs Ha KOHIaX MPOBOJHHUKA; 3aBUCUMOCTH

' COIPOTHUBIIEHUS OT JJIMHBI TPOBOJHUKA, IUIOMIAN €r0 MONEPEYHOr0 CEUeHUS U

YAEIBHOTO CONIPOTUBIICHHUS.
[IpoBepka mpaBuiia 1Jis ANEKTPUUYECKOTO HAMIPSKEHUSI IPHU MOCIEI0BATEIbHOM
COEJMHEHUH MPOBOIHUKOB; MPaBUJIA ISl CUIIBI BJIEKTPUUYECKOTO TOKA MPU
napajuIeIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIJAMIIOUKA)
QDuzuueckue s61eHUs 8 Npupooe: SEKTPUUECKHE ABJIEHUs B aTMochepe,

3.17 3JIEKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE T10JIe 3eMJIH, JIpeld moocos,
POJIb MAarHUTHOTO MOJIS 711 KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 1€KTPOCKOI, aMIIEpMETp, BOJIbTMETp, PEOcTart,
CUETYHK IIEKTPUUECKON IHEPTUH, DJIEKTPOOCBETUTENIbHbIE TPUOOPHI,

3.18 HarpeBaTeNIbHBIC AIEKTPONPUOOPHI (TIPUMEPHI), ITEKTPHUICCKHE
PEIOXPAHUTENH, HIIEKTPOMArHUT, JIEKTPOABUraTe b MIOCTOSTHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OneKkTpoMarHuTHbIE BOJHBL [1Ikana 31eKTpoOMarHUTHBIX BOJIH

3.20 JlyueBas monens cBera. lIpsMonnHeHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino

3.22 [Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHS CBETA

3.23 Hucniepcusi cBera




JInnza. Xox nyuein B nuH3e. DokycHoe paccTosHMe NHUH3BL. OnTHYecKas cuia

3.24
mun3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. Onruueckue mpudopsl
Ipaxmuueckue pabomul
W3mepenne onTHYecKOoi CHITbI COOMPAIOLIe JTMH3bI; (POKYCHOTO PACCTOSTHHS
coOuparonieil JIMH3bI (10 CBOWCTBY PAaBEHCTBA pa3MEPOB IpeaAMeETa H
n300pakeHsI, KOTJa IpeIMET PacIiONIOKEH B IBOMHOM (OKyce), IoKazaTess
3.26 MIPEJIOMJICHUS CTEKJIA.
HccnenoBanue cBoKCTBA N300paKESHHSI, TOyIEHHOTO C MTOMOIIBI0 COOMparoIen
JIMH3bBI; U3MEHEHUST (POKYCHOTO PACCTOSHHUSI IBYX CIIOKECHHBIX JIMH3;
3aBHCHUMOCTH yTJIa PEIOMIICHHS CBETOBOTO JIy4a OT yTJja MaJeHus Ha TPaHHIIe
«BO3IIyX — CTEKIIO»
397 Quzuueckue agnenus 6 npupooe: 3armenust Connua u JIyHsl, 1iBeTa Te,
' ONTHYECKHE sBJICHUS B atMochepe (1BeT HeOa, pedpakuus, pagyra, MEPax)
398 Texnuueckue ycmpoiicmea: O4KH, IEPUCKOTL, (OTOAIIIAPAT, ONTHYECKHUE
' CBETOBOJIBI
4 KBAHTOBBIE SABJIEHUA
41 PanunoaktuBHOCTH. Anbda-, 6eTa-, raMMa-u3nydeHus. Peakiuu anbda-u Oera-
' pacmajna
4.2 OmnsiTel Pesepdopaa o paccesauro anbda-gactui. [Inanerapuas mogens aToma
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