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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo Qu3uke Ha ypOBHE OCHOBHOTO OO0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXEHUI W TpeOOBaHW K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHbix B OI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojnaBaHus y4eOHOTO
npeamera « Ou3nkay.
Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYyYalOMIMXCS M OpraHu3alui0 H3y4deHus (u3uku Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBaHnuit DPI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBCHHO-HAYUYHBIX YUCOHBIX MTPEIMETOB Ha yPOBHE OCHOBHOTO 001IEero oOpa3oBaHuUsl.
[IporpammMa 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojam
oOydeHus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh H3YUEHUS TeEM,
OCHOBaHHYK0 Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEpkKaHUS U Yy4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXcsl.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MPEAMETY.
Ou3MKa SIBISIETCS CUCTEMOOOPA3YIOIIUM JIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PH3MUECKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsieT HaumOojee sICHble OOpa3lpl MPUMEHEHHs HAy4YHOrO MeEToja
MO3HAHUs, TO €CTh CII0C00a MOTYYeHUs JOCTOBEPHBIX 3HAHHUM O MHUpE.
Opna u3 TMaBHBIX 337a4 (pU3NYECKOro oOpa3oBaHUS B CTPYKType oOmiero odopazoBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM U HHTEpeca K Hayke Yy
00ydaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM ypOBHE IMpENIOaraeT OBJIAJACHUE CIEIyIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTb:
® Hay4HO OOBSCHSTH SIBICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;
® UHTEPHpPETUPOBATh JaHHbIE U MCIOJIb30BaTh HAy4yHBIE JOKa3aTebCTBA MJIs
MIOJTy4€HUs BBIBOJIOB.
[lenn u3yueHus (U3MKUM HAa YpOBHE OCHOBHOIO OOIIETr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, peanu3yromUX OCHOBHBIE 00Ie00pa3oBaTebHbIE POrpaMMBbl,
yTBep)kAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).
Henu n3yyenus Gpu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OO0ydYaroIluxcs K HAyYHOMY HU3yUYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyyHOM MeETOA€ TMO3HaHUs U  (OPMHpPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUS OCHOB CTPOCHUS
MaTepuy U GyHJaMEHTAIbHBIX 3aKOHOB (PU3UKHU;



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 ONUCHIBATbH M  OOBACHATH (PUINYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PEILICHHUS TNPOCTEHINNX Ppacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM

buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMCHHUU HAOMIOAATh MNPUPOJHBIC SBIICHUS W  BBITIOJHATH  OIIBITEHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
MU3MEPUTEIBHBIX PHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MAOCTIDKEHHSX (U3UKH, aHAIN3 U KPUTHUYECKOE
OLICHUBaHKE WH(OPMALINU;

® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,

¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlEN0), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 knacce — 102 yaca (3 yaca B HeZeNo).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapakTep, yUWUTEeNb JIelaeT BHIOOp MpoBeneHHUs J1adOpaTOPHBIX PadOT U
OTIBITOB C YYETOM MHINBUIYAITBHBIX OCOOEHHOCTEH 00yYaroInXCs, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJJaHMi, Tpe/IaraeMbIX B paMKax OCHOBHOT'O TOCYTAPCTBEHHOTO 3K3aMeHa 10 (hU3HKe.

COJAEPKXAHUE OBYYEHUSA
7 KUIIACC

Pazgen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAKOILEr0 MUpa.

®uznka — Hayka o mpupoze. SBneHus npuponasl. PU3NYECKUE SBICHUS: MEXAaHUUYECKUE,
TEIUIOBBIE, AJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHasi CHCTeMa €IMHHIL.

Kak ¢u3uka m npyrue ecteCTBEHHbIE HayKH M3y4aroT MpHUpoay. EcTecTBeHHO-Hay4YHbIH
METO/ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAY4YHOTO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE THMOoTe3, OOBsCHEHHEe HalmogaeMoro spieHus. OmnucaHue
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. Owuszuyeckue MpuOOPHI U MpoLEAypa MPSIMBIX U3MEPEHHI aHaJIOrOBBIM M IH(POBHIM

npubopom.



Jlabopamopmnwvie padbomwt u onvimol.
1. Ompenenenue HEHBI JeICHUS IIKAIbI U3MEPUTEIBHOTO MPHOopa.
W3mepenne pacCcTOsTHUN.

3. Hsmepenue o0bEMa KUIKOCTH U TBEPAOTO TEIa.
4. OmnpenaesieHUE pa3MEPOB MaJIbIX TEIl.
5. NsMmepenue temmepaTypbl NpU MOMOILIM KUJIKOCTHOTO TEpPMOMETpa M JaT4UKa

TEMIEPATYPHI.
6. IlpoBeneHue wuccienoBaHUs IO IPOBEPKE T'MIIOTE3bI: JAJBHOCTb IOJIETA IIApPHKA,
MYIIEHHOTO TOPU30HTANIbHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA ITyCKa.

Paznea 2. [lepBoHayaibHbIe CBeJIeHUN 0 CTPOCHHUHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoOu.
bpoynoBckoe nBuxkenue, auddysus. BzaumopaelicTBue dYacTUIl BEIIECTBA: MNPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEGHHUE Ta30B, IKHUJAKOCTEH M TBEPABIX
(kpucTayuinyeckux) Teia. B3auMocBsA3b MeXJy CBOMCTBaAaMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKEHHUSI.

2. HaGmopenue nuddysun.

3. HaGmropenue siBieHUiA, OOBSICHSIOMMXCS MPUTSHKEHUEM UM OTTAKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. OmeHka guameTpa aToMa METOJO0M PSIOB (C UCTOIb30BaHueM GoTorpaduii).

2. OnbIThl IO HAOJIIOACHUIO TEMJIOBOTO PaCIIMPEHHs ra30B.

3. OnbIThl 1O O0OHAPYKEHUIO IEHCTBUSI CHUII MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paznen 3. [IBuskeHue U B3aUMOeiiCTBUE TeJl.

Mexannueckoe nBukeHHEe. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHUH. Pacd€T myTH U BpeMEeHH IBUKEHUSI.

SBnenune wmHepuuMu. 3aKOH MHepUuHU. B3anMonelicTBHe Tell Kak NPUYMHA M3MEHEHHS
CKOPOCTH JBHXKEHHMS Tel. Macca kak mepa uHepTHOCcTH Tena. IlnotHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aummojencTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHne cuibl ¢ MOMOIIBIO JUHAMOMETpa. SIBleHHE TAroTeHus U cuwia Tsbkectu. Cuia
TSOKECTH Ha Jpyrux IuiaHetax. Bec Ttema. HeBecomocTs. CinojkeHue cuil, HallpaBJIEHHBIX IO
onHOU mpsiMoil. PaBHozeicTBytomas cui. Cuna TpeHns. TpeHue CKONbXEHHUS U TPEHHE MOKOSI.
Tpenue B IpupoJe U TEXHUKE.

Hemoncmpayuu.

Habmonenrne MexaHM4ecKoro JABMKEHUS Tea.

H3mepeHne ckopocTy MpSIMOIMHEMHOTO ABMXKEHHUS.
HabGnronenue siBeHUs HHEPITUU.

Habmroienue n3MeHeHus: CKOpocTy MU B3aUMOJICHCTBUH TEII.
CpaBHeHue mMacc 1o B3aUMOJICHCTBUIO TE.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSMO.

ounkwneE



Jlabopamopmnwvie padbomwt u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBMXKEHHUS (LIApUKa B KUIAKOCTH, MOJEIU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

2. OmpezneneHue cpeaHell CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuKa [0 HAKJIOHHON
IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO Tea.

4. OmubITh, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmamuu) mpy>XKHHBI OT
IIPUIIOKEHHOM CUJIBI.

5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHUS OT Beca Tela U
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pasnen 4. /laBiienue TBEpPABIX TeJl, :KUAKOCTEH U Ta30B.

Jasnenne. CriocoObl yMEHBIIICHUS U YBEITUUCHUS JaBicHus. JlaBieHne ra3a. 3aBUCUMOCTh
JaBjieHus ra3a oT o0béma, Temnepatypsl. [lepenava napneHust TBEpABIMU TeIaMH, KHUIKOCTIMU
u razamu. 3akoH llackans. [IHeBMarnueckue mMamuHbl. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
nryownabl.  [wapocratmdeckmii  mapamokc. CooOmaromuecss cocyabl.  [wapaBiwdeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyIIeCTBOBAHUS BO3TYIIHOMN
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro JaBJICHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teno. BrlTankuBaromas (apxume0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPATyPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTH KUIKOCTH.

ok wnNRE

PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUAKOCTH.

8. VYcnoBue miaBaHMWs TeN: IUIABAaHWE WJIM INOTPYXKEHME Tl B 3aBUCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHON B JKUIKOCTb
4acTH Tela.

2. OmnpezneneHue BBITAIKUBAIOLIEH CHJIBI, JEHCTBYIOIIEH HA TEJO, IOTIPYKEHHOE B
KUAKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHJIBI, JCHCTBYIOIIEH HAa TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B *KMJKOCTH, OT 00bEMaA MOTPYKEHHON B JKUAKOCTh YaCTU TeJla U OT MJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHne apeoMeTrpa WIM KOHCTPYUPOBAHHE JIOAKA M OIpEAEIICHHE €€
IPy30II0AbEMHOCTH.



Pazgen S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanunueckasi padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. I[IpaBmiio paBHOBecHs
ppiyara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHUKU.
KIIJI mpocThix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHetmueckas W noTeHUHalbHas »Heprus. lIpeBpaiienue
OJIHOTO BHU/Ia MEXaHUYECKOW SHEPTUU B IPYyTroi. 3aKOH COXPAHEHHS YIHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimot.

1. Omnpenenenue paObOTHl CUIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUHM Tela II0

TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycia0BUI paBHOBECHS pblyara.

w

N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.
4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIUH.

8 KUIACC

Pa3pen 6. TenioBbIe IBJICHUS.

OcHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO--KHHETUUYECKON TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aToMOB M MoJieKysd. OIbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO--KMHETHYeCKO Teopuu. (CmaurMBaHHWE M KalWUISIpHbIE sBIEHUS. TerioBoe
pacIIupeHNe U CXKaTHE.

Temneparypa. CBA3p TeMmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBMIJKEHUS YacCTHII.
Buyrtpennsist sHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEH SHepruu: Terionepenaya u
coBeplieHre padboThl. Bupl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKIHS, U3JIyUYEHHUE.

KonnyecTtBo TemnoTel. YienpHas TEMIOEMKOCTh BellecTBa. TeriooOMeH U TemIoBoe
paBHOBecHe. YpaBHEHHE TEIIoBOro Oananca. IlnaBieHue W oTBeplieBaHME KPHCTAIIMYECKUX
BEIIECTB. YJeNbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYypbl KUIEHHS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxunocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuunsr pabotsl TemioBeix aAurareneit KIIJ[ TtemmoBoro nurarens. TemoBbie
JIBUTATEIIN U 3alLUTa OKPY>KAIOIEH CPEB.

3aKOH COXpaHEHMsI U IIPEBPALICHNSI DJHEPTUHU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

Habmroenue siBJIeHUI cMauMBaHUS W KAMHUTSIPHBIX SBJICHHM.

HabmrofeHue TenaoBoro pacimpeHust Te.

M3MmeHeHune naBlieHus ra3a Npu U3MEHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.

oukwnNPRE

[TpaBuiia u3MepeHus TeMIEepaTyphl.



7. Bupapl Tenionepenayu.

8. OxyakJeHue MPU COBEPIICHUU PaOOTEHI.

9. HarpeBanwue rpu coBepIiieHUH pabOTHl BHEITHUMU CHIIAMHU.

10. CpaBHEHUE TEIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIeHus..

12. HaGmroieHne mocTosTHCTBA TEMIIEPATYPhI MPHU TIJIaBJICHUH.

13. Mopenu TeIUIOBBIX JBUTATCIICH.

Jlabopamopusie pabomsl u onvinol.

1. OnbIThl O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO MIPUTSIKEHUSL.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIM caxapa.

3. OnbITHI 110 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHHUSI Ta30B, KUJIKOCTEH U TBEPABIX TElL.
4. OrnpenaelieHUe JaBJIECHUS BO3ayXa B OAJIJIOHE MITTPHUIIA.
5. OneIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJIEHUS BO3[yXa OT €ro o0bémMa u

HarpeBaHus WINA OXJIaKICHUS.
6. IlpoBepka rumoTe3bl JMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEeMIIEPATYPHI.

7. HaOmopneHue m3MeHeHUs BHYTPEHHEW SHEpruM Tella B pe3yJibTaTe TeIulonepenadu U

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBiI€HUS TEIIIOOOMEHA IPU CMELIMBAHUM XOJIOJHOM U ropsiuei BOAbI.

9. OmnpeneneHue KOJUYECTBA TEIJIOTHI, IOJIYYEHHOIO BOJOH IpHU TEIIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. OnpeneneHue yneabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue npolecca uCIapeHusl.

12. Onpenenenre OTHOCUTENBHOMN BIaKHOCTH BO3/yXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. DiiekTpHYecKue H MATHUTHBIC SIBJICHHUS.

Onexrpuzanus Ten. JIBa poja 2JIEKTpUYECKUX 3apsioB. B3anMonelicTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TEI OT BEJIUYUHBI
3apsJI0B U PaCCTOSTHUSL MEXTy TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 2nekTpuueckoro noss. IIpuHnun cynepnosunuu
ANIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsoB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
atoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/ia.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHHS JJIEKTPUYECKOTO TOKA. McTOUHMKH
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoThBIeHHE
IIPOBOJHMKA. YJIEIbHOE CONPOTUBJIEHME BemiecTBa. 3akoH Owma Juisi ydacTka LEMu.
ITocnenoBarenbHOE U MapajIENbHOE COEUHEHNE TPOBOJHUKOB.

Paborta u MoUTHOCTB 37EKTpUUECKOro Toka. 3akoH J[koyns—Jlenna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3IEKTpUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocrositHHBIE MarHuThHL. B3auMoAeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOe MOJe€.
MaruauTtHoe noje 3eMiH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe mose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt
HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSHHOrO Toka. lcnonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.



OnbiTel  @apazges. SBieHue dnekTpoMarHUTHOM — wHAyKuMH. IlpaBuno  JleHma.
OnekrporerHepatop. CrocoObl TOMYyYEHUS DIIEKTPUYECKOW SHEPruu. DIIEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.
JIBa poJia 2JIEKTPUUECKUX 3apsiA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DneKTpocTaTU4ecKast UHIYKIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.
[IpoBOIHUKY U AUBIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHHUM JIEKTPUYECKOTO OIS,
M cToYyHMKM TOCTOSIHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKUI TOK B )KHIKOCTH.

. "'a30BbIit pazps.

. I3mepeHne cuiibl TOKa aMIepMETPOM.
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. I3mepeHne 21eKTpUYECKOro HaIIPSKEHUST BOJIbTMETPOM.
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. Peoctat u mMarazuH cCOnpoOTHBIICHUM.
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. BzanmMmoneiicTBie NOCTOSIHHBIX MAarHUTOB.

=
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. MO,Z[GJ'II/IpOBaHI/IC HCBO3MOXHOCTH Pa3JaCJICHUA ITOJIFOCOB MaruuTa.

=
~

. MosenupoBaHne MarHUTHBIX MOJICH IMOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe moJje Toka. JJIeKTPOMAarHur.
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. lelicTBuE€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

N
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. DNeKTpOABUTaTEIb OCTOSIHHOTO TOKA.

. UccrenoBanue sABIEHUS 3JIEKTPOMATHUTHON MHAYKIIHH.

. OneiTel Dapanes.

. 3aBUCUMOCTb HaIlpaBJIEHHs UHYKIIMOHHOIO TOKA OT YCJIIOBUH €r0 BOSHUKHOBEHUS.
25. DyIeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmnwvie padbomot u onvimol.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue JeNCTBUS 3JIEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.
CO6opka u mpoBepka pabOoThl TEKTPUUECKOH LIEMH MOCTOSIHHOTO TOKA.

W3mepeHue U peryJinpoBaHHUe CUIIbI TOKA.

N NN
A W

N3MepeHne u peryampoBaHue HAPSIKEHUS.

ou ks wNPRE

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO Yepe3 Pe3UCTOpP, OT CONPOTUBIICHUS

pE3UCTOpa U HANPSKEHUS HA PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JIEKTPUYECKOIO  COIPOTHUBIICHUS
IIPOBOAHMKA OT €70 JJIMHBI, IUIOIIAU MONIEPEYHOr0 CEYEHHS U MaTepHaa.

8. IlpoBepka mpaBuia CIOKEHUS HANpPSDKEHUHW NOpPU IOCIIENOBATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka nmpaBuiia Juis CUJIBI TOKA NP MapaIeIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UcTop.

11. OnpeneneHne MOIHOCTH IEKTPUUECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKA, UAYLIETO Yepe3 JaMIOUKy, OT HANpSKEHUS

Ha He.



13. Onpenenenue KII/] narpeBarens.

14. VccnenoBanne MarHuTHOTO B3aMMOJICHCTBHS TTOCTOSIHHBIX MAarHUTOB.

15. I3y4eHne MarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TpH WX OOBEAMHECHUU W
pas3/esieHuu.

16. UccnenoBanue qeHCTBUS SJIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS KAaTYLIKU C TOKOM U
MarHuTa OT CUJIbI TOKA M HANpPaBJICHUS TOKA B KaTYIIIKE.

18. N3yuenue neicTBUsI MAarHUTHOTO MOJISl HA POBOJHUK C TOKOM.

19. KonctpyupoBanue u usydeHue paboThl AIEKTPOABUTATEINS.

20. Usmepenune KIIJI anekTpoaBuraTeIbHON YCTAHOBKH.

21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHONM WHAYKIMU: HCCIEI0OBAaHUE
M3MEHEHUM 3HaYEHUs U HAINIPaBJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zpen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe apuxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHHs. PaBHOMEpHOe mpsMonMHENHOe naBMXKeHHe. HepaBHoMmepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe npsiMonuHelHoe aBukenne. CBoboiHoe majaenue. OmnbIThl
[Nanunes.

PaBHOMepHOE nBMXKeHUE M0 OKpykHOcTH. [lepuon u yacrora obpaiieHus. JluneitHas u
yIJIOBas CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3ULUHN CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cuila TPEHUS CKOJBXKEHHS, Cujla TPEHUs
IIOKOS1, APYT'UE BUIbI TPCHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHUs. YCKOpEHHE CBOOOIHOrO TaJeHUs.
JBuxenune 1aHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. Heecomocth u
[epErpy3KHu.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Umnynec tena. M3meHenne umnyibca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Mexanunueckasi pabota U MOLIHOCTb. PaboTa cui TsDKECTH, ynmpyroctd, TpeHus. Cs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJa MOBEPXHOCTHIO 3EMIIU.
IToTenumanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAaHEHHUSI MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HabmroieHue MeXaHU4eCcKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IyTE€W W TPACKTOPHUM JIBUKEHHSI OJHOTO M TOTO K€ TeJlda OTHOCHUTEIBHO

pPa3HBIX TEII OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MIPSMOJIMHEUHOTO IBUKECHHUSL.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHHUS.
5. HaGmonenue nBHXEHHUS Tela 10 OKPYKHOCTH.

B



6. HaOmronenune MexaHHMYECKHX SIBICHUH, MPOUCXOIALINX B cucTeMe oTcuéra « Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKCHHH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl TeNA U AEUCTBYIOLIEH HA HETO CUJIBI.

8. HalOmroneHnue paBeHCTBa CUJI PU B3aUMOACHCTBUU TEJL.

9. H3meHeHue Beca Tella P yCKOPEHHOM JIBUKEHHUU.

10. [Iepenaya ummyJsbca Mpu B3aUMOJICUCTBUU TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOJAECHCTBUH TEIL.

12. CoxpaHeHue UMITyJIbCa [P HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaneHne UMIyJbca Ipu abCOIOTHO YIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHue peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHue MEXaHU4ECKOW YHEPTUH MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHrE MEXaHUYECKON YHEPTUU IIPU IBH>KEHHUH TeJa O JEHCTBUEM MPYKUHBI.

Jlabopamopnwvie padbomut u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roOHa U JaJbHEHIIEr0 paBHOMEPHOIO ABM)KECHHUS
HIapUKa WM TEJIEKKH.

2. OmpexneneHue cpeAHE CKOPOCTU CKOJBXKEHHUS Opycka WM ABWKCHUS LIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpezneneHue yCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JBMKEHHM IO HAKJIOHHOMN
IJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTHU MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka rumnoresbl: €CIM IPU PABHOYCKOPEHHOM [JBMKEHUM O€3 HayallbHON
CKOPOCTH IIyTH OTHOCSTCS KaK psiJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIHE
MPOMEXYTKH BPEMEHU OJJMHAKOBBI.

6. HccnenoBanume 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue KodpPuIMeHTa TPEHUS CKOTBKCHHUS.

®

Omnpenenenne KECTKOCTU MPYKHUHBI.
9. Ompenenenue pabOThl CHJIBI TPEHHS MpPU PABHOMEPHOM JIBMJKEHUU Tela 110
TOPU30HTAIBHON TOBEPXHOCTH.
10. Onpenienenne pabOTHl CHIIBI YNPYTrOCTH TNPH MOABEME TIpy3a C HCIOIb30BaHHEM
HEMNOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. 3yuyeHune 3aK0HA COXPAHEHUS SHEPTUU.

Pa3nesn 9. Mexanuveckue Kos1ie0aHUSI M BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUH: MEpHOA, 4acToTa,
aMIIuTya. Marematuueckuii W NpPYKUHHBIM MasTHUKHM. l[IpeBpaiieHne 5sHepruu mnpu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue Konebanus. BeiHyxaeHHble Konebanus. Pesonanc. MexaHndeckrue BOJIHBI.
CaoiicTBa MexaHnueckux BoJiH. [IpogonpHble U onepeyHble BOJIHBL. J[JIHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus1. MexaHn4ecKre BOJIHBI B TBEPIOM TEJE, CEHCMUYECKHE BOJIHBI.

3ByK. ['poMKkOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. H(dpa3Byk u yapTpa3ByK.

Hemoncmpayuu.

1. Habmronenue xoneOaHuit Te Mo JEHCTBUEM CHIIBI TSXKECTH U CHITBI YIIPYTOCTH.

2. HaGnmronenue koneOaHuii Tpy3a Ha HUTH U HA TIPYXKHUHE.

3. HalGnroneHnue BbIHYKIEHHBIX KOJIEOAHUN U pe30HaHCa.

4. PacnpocTpaHeHHUE MPOJOJIBHBIX U ONEPEUHbIX BOJIH (Ha MOJEIN).



5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTUYECKUH pPE30HAHC.
Jlabopamopusie pabomsl u onvinol.
1. OmnpeneneHue 4acTOThl U Meproia KoiaeOaHU MaTeMaTHYeCKOro MasTHHKA.
2. OmpezaeneHue 4acTOThI U MEpHOJa KoJIeOaHUN MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH IepHoJa KoJeOaHUM MOABEIIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.
4. HccrnenoBaHue 3aBHCUMOCTH IEPHO/A KOJEOAHUM MPYKMHHOTO MAasTHHUKA OT MacChl
rpysa.
5. TlpoBepka He3aBUCHUMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJABEUIEHHOTO K HUTH, OT
Macchl Ipy3a.
6. OnbITel, JEMOHCTPUPYIOIIKME 33aBUCUMOCTh MEpUoia KOJIEOaHWH MPYKHUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. HW3mepeHue yckopeHHUs: CBOOOIHOTO Ma/ICHUS.
Pasnen 10. DineKkTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE MoJie. ODJIEKTPOMAarHuTHble BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkaa 31eKTpOoMarHuTHbIX BOJH. Vcronb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH AJIsi COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoIHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBONMCTBA CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. VI3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOMIIBHOTO TeedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas mojnenb cera. Mcrounuku cera. lIpsMonuHeliHOe pacnpocCTpaHEHHUE CBETa.
3armenus Connua u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomiienne cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAAX.
Jlunza. Xox nyuedt B nuH3e. Onruueckas cucrema (oToammnapara, MHKPOCKONa U
Teneckomna. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6ernoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX 1IBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHEITHOE pacIpOCTPaHEHNE CBETA.
OtpaxkeHue cBera.
[Tonyyenue n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
ONOTHYECKUN CBETOBO/I.
Xoa myueil B cobuparoliieii JnH3e.
Xox Jydeil B paccenBaroleH JIMH3E.
[Tony4yenue n300paxeHni C MOMOIIBIO JIMH3.
[Tpuniun neiictBus doroanmnapara, MUKPOCKONA U TEJIECKOTIA.
10. Mopens rnasa.
11. PaznokeHue 6e1oro cBeTa B CIEKTP.
12. [Tomryuenue 6e10ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopmnwvie padbomwt u onvimol.
1. MHccrnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJja I1aJeHusl.
2. Hzydenue xapakTepUCTHK M300paXeHUs IPEAMETA B INIOCKOM 3epKajie.
3. HccnenoBanue 3aBUCUMOCTH yIUIa IPEJIOMIICHHS CBETOBOTO JIy4a OT yIja NaJcHUs Ha
IPAaHULIE «BO31yX—CTEKIIO».
[Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAIOLICH JTHH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMpPArOIEi TUH3BI.
OnBITH IO PA3JIOKEHHUIO OEIIOTO CBETa B CHIEKTP.
OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IBETOBbIE
(UITBTPHI.

Pa3nen 12. KBantoBhble siBJIeHUS.

OmnsiThl Pesepdopaa n mnanerapHas moaens aroma. Monens atoma bopa. Hcnyckanue u
IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usiaydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyxnonnas wmopgens aroMmHoro szapa. HM3oromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
[0JIypacnaaa aTOMHBIX sIJIEp.

Nowus

SAnepHble peakiyy. 3aKOHbI COXpPAHEHUS 3apsI0BOIO U MAacCCOBOI'O YMCEN. DHEPIUsl CBA3U
aToMHBIX szaep. CBsa3p macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3JIy4YE€HUN HA )KUBBIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4€HHUS U TOTJIOIICHHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CnexTp Bogopoza.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOLIUX U3TyUYEHUH.

Peructpanus uznyyeHus: NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

.]Iaﬁopamopubte padomul u onvimol.

1. HaGmoeHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3Ty4YEHUS.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 1O TOPMO3HOMY IyTH (IO

¢dororpadusm).

3. HMsmepeHue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IAOIIMKA  MOAYNb TNpEeAHAa3HAYeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COACPKAHUS U OIbITa AEATEIbHOCTH, TPUOOPETEHHOTO NMPU U3YYESHUN
BCEro Kypca (pu3MKH, a Takke JUIsl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00y4arOUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMET.

[Ipy w3ydyeHMM JAHHOIO MOZYJS pPEANU3yIOTCd M CHCTEMAaTU3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrnedyuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
MeTanpeMETHBIX IJIaHUPYEMbIX PE3yJIbTaTOB 00y4deHHs, (opMHpyeTcs eCTeCTBEHHOHAyuyHas
IPaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HCCIICIOBAHMS SIBICHUH MPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSAMHU OOBICHATh (PU3MUECKUE SBICHUS, MPUMEHSS IOJy4YEeHHbIE 3HAHMUA,
peliaTh 3aa4u, B TOM 4HCJie KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIIANBHO AEATEIbHOCTHBINA XapaKkTep TaHHOIO pas3zelia peaausyercs 3a CUET TOoro,
4TO 00y4arolrecs BHIMOIHSAIOT 331aHNUs, B KOTOPBIX UM MpeAIaracTcs:



Ha OCHOBE IMOJIYYEHHbIX 3HAHUI paclio3HaBaTh U HAy4YHO OOBSACHATH (DU3HUECKUE SABIICHUS
B OKpPY’KarolIer MPUPOAE U OBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAayYHBIC METOJbI MCCIEAOBaHUS (PU3NYCCKUX SBJICHHIA, B TOM YHCIE IS
MIPOBEPKU THIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHBbIE OCHOBBI HamOOJIE€e BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HalpUMEpP, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMH HAa OCHOBE
3aKOHA NPEBPALICHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

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

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMIPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIero oOpazoBaHUs Yy

oOyuarorerocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

— MpOSBIICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyeckoi
HayKU;

— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCHMCKHUX YUEHBIX --(PHU3HKOB;

2) rpaIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHUH OOIMIECTBEHHO 3HAUYUMBIX M ATHYECKUX
po06JieM, CBA3aHHBIX C IPAKTHUECKUM MTPUMEHEHUEM JOCTHXEHUN (DU3HKU;

— OCO3HaHHE BAXKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

— BOCHPUATHE ICTETHYECKUX KA4eCTB (PM3MYECKON HAyKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAHWS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmMupoBaHus KyJbTYpPbI 310POBbS U SMOLHOHAJIBHOI0 0JIATONIOJIYYHS:

— OCO3HaHME LIEHHOCTHU 0e30macHoro obpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH MpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— cpopMUPOBAHHOCTH HaBbIKA peIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHus:

— aKTHBHOE y4yacTHe B pEIIeHHM MPaKTHMYECKHX 33/1a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COIMAJbHOM HalpaBIeHHOCTH,
TPeOYIOMIMX B TOM YHCJI€ U (PU3NIECKUX 3HAHUIA,

— MHTEpeC K NPaKTUYECKOMY U3yUeHHIO MPO(eccHii, CBIA3aHHBIX C (PU3UKOM;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM [Js pelieHus 3a7ady B OO0JIACTH
OKpY Karollel cpenbl, MIIAHUPOBAHUS MOCTYIKOB M OIIEHKHM UX BO3MOXHBIX IOCIEICTBUN
JUISL OKPYKAIOIIEH Cpeibl;

— 0CO3HAHME TII00aHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel X pelIeHus;

8) ajanTannu K HU3MEHAIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOAHOM Cpebl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHMHM HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIECHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHX;

— NOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO JESATEIbHOCTD;

— noTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM uucie (OpMYIMpPOBATH HJEH,
MTOHSITHSL, TUTIIOTE3bI O (PU3NUYECKUX 00BEKTaX U SIBICHUSX;



® — OCO3HaHHE JCPUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IMIPUPOIHL, 06H_I€CTBa U 3KOHOMMKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEHWCTBUMH C YYETOM BIIMSHUSA Ha OKPYKAIOIIYIO CpELy, BO3MOKHBIX

I7100aIbHBIX HOCJ'ICI[CTBPI?I.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocss OynyT cGOpMUPOBAHBI MeTamnpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJIbHBIE Y4YeOHBbIC JEHUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYIISITUBHBIC YHUBEPCATIbHBIC YIeOHBIC ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUM);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKAIMK, OCHOBAHHS JJIsi 0000IIeHNUs
Y CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUYMS B pacCMAaTPUBAEMbIX (PaKTax, IaHHBIX U
HAOJII0JICHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH NIPUYUHHO--CJIE/ICTBEHHBIE CBA3M IPU HU3YyUYEHUM (PU3MYECKUX SIBICHUM U
IIPOLIECCOB, JielaTh BBIBOJBI C HCIOJIb30BAaHUEM JEIYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKII0YEeHNU, BbIIBUTATh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BEIUYNH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod penieHus y4yeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHUs, BBHIOOp Hambosee MOIXOISIIETO C
Y4ETOM CaMOCTOSITEIBHO BBIIECICHHBIX KDUTEPHUEB).

Ba3oBbIe nccienoBareanLcKue 1eliCTBUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNUS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
bu3nYeCKUit IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3NYECKOTO SIBIICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYUYEHHYIO B XOJ€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popMynmHupoBaTh 0000IIEHHST W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JIalbHEHIIIEe pa3BUTHE (PU3HUUECKUX MPOIIECCOB, a TAKKE
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

PabGora ¢ undopmanmeii:

OPUMEHSTHh pa3jMyHble METOJ/bl, HHCTPYMEHTBl M 3alpocChl MpHU IMOHMCKE U OTOOpe
MH(pOpMallMK WIK JaHHBIX C YU4ETOM IPeAIoKeHHON yueOHOoM (pusnueckoit 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;



CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY NpEICTaBICHUS HWHPOpMAIUA U
WLTIOCTPUPOBATh pElIaeMble 3a/laud HECJIOXHBIMH CXEMaMH, JuarpaMMmaMd, WHOU
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XoJe OOCYXIeHHs Y4eOHOTO Marepuana, pe3yjibTaToB J1abopaToOpHBIX padboT U
IPOEKTOB 33/aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJaeMOM TEMBbI U BBICKA3hIBATh UJICH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXXACHHUS C CYXKACHUSMH JPYIUX YYacTHHKOB JIHAJIoOra,
OOHapyKMBaTh PA3JINUUE U CXOACTBO TO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

NyOMMYHO  TPEACTAaBIATH  PE3YNbTaThl  BBINOJHEHHOTO  (U3MYECKOTO  OIMBITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

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

NPUHUMATh eI COBMECTHOHW JEATENbHOCTH, OpPraHU30BHIBATH ACUCTBHSA TO €€
JOCTHKECHUIO: PACIpENeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

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

PeryisiTuBHBIC yHMBepcalbHble y4eOHbIe AeiicTBUSA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIUX /ISl peleHus
(bu3nyecKuX 3HaAHMI;

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

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIIEIOBaHMSI C YYETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHpOBAaTh MpejaraéMble BApUAHThI PEILICHUM;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBINA HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYyalluM U IpeJylaraTh IIaH €€ U3MEHEHMUS],

OOBSICHATh TPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJbTaToB JEATENbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIOJHEHHUS (PU3UUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB, W3MEHHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO JAPYTOro YeloBeKa B XOJe CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY MNpU peUIeHHH (GHU3UYECKUX 3aJady WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.



INPEAMETHBIE PE3YJIBTATbBI

K konny oOydenus B 7 KJjacce ImpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh Yy 00YHAIOIIHUXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  IPSIMOJMHEIHOE),  TpaeKTopHs,
paBHOAEHCTBYOIAas cwia, aedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath siBreHus (audQys3us, TEII0BOE IBMKEHUE YaCTUIl BEUIECTBA, PABHOMEPHOE
JBIKCHNE, HEPAaBHOMEPHOE JIBWJKEHUE, UHEPLUS, B3aUMOJECHCTBUE TENI, PAaBHOBECHE
TBEPABIX TEJI C 3aKpeIUIEHHOW OChIO BpAalleHMs, Iepefada JaBleHUs TBEPIbIMU
TEJIaMHU, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBieHHE, IIJIaBaHUE TEeJl, IPEeBpalLeHus
MEXaHUUYECKOW SHEPIUi) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3yUYEHHBIX (PH3MUECKUX SBJICHUI B OKPYXKAIOIIEM MHUpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B Teje YelOoBeKa, IPU 3TOM IEepeBOIUTHh INPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE ABJICHUS, UCTIONb3Ysl (PU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MyThb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YNPYTOCTH, CHUJa TSDKECTH, BEC Tesa, CUila TPEHHUs, JaBJIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHWdeckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MO0Je3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAs SHEPrHs), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIOIb3yEMbIX BEINYMH, UX 0003HAYEHUS U €TUHUIIBI
(bu3NYeCKUX BEIWYUH, HAXOAUTh (POPMYJbI, CBA3BIBAIONIME NAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3UUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKHE SBICHHS U MPOLECCHl, HCIOJIb3YS
IpaBuUJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE TPABUIO» MEXaHUKH,
3aKOH COXPAaHEHHsS MEXAHWYECKOM HHEpruu, IpH OTOM JaBaTb CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPAKEHHE;

OOBACHATh (U3UYECKUE SBJICHMS, MPOLECChl M CBOWMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYallUi MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABJIATh NIPUUMHHO-
-CJIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOH Ha
1-2 wu3yueHHBIX CBOiicTBa (U3MYECKUX SBICHUHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agauyd B 1-2 neicTBHSA, HCHOIB3YSd 3aKOHbI M (OPMYIIBI,
CBs3bIBaloIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINBI U



IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JaHHbIC, HEOOXOAMMBIE I PELICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOHN (hPU3NUECKON BEIMUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pELIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0B, B OIMCAHUM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IPEIIOJI0KEHNE
(rumore3y), pa3iuyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIM pe3ysbTaT, HaXOAUTh
OLIMOKH B XOJI€ OIbITA, JI€1aTh BBIBOABI [10 €r0 pe3yibTaram;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (DPU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tesl:  (OPMYJIMPOBATH IPOBEPSIEMblE NPEINONOKEHUsA, COOUPATh YCTAHOBKY U3
IPEIOKEHHOT0 000PY/J0BAaHUS, 3aIUCHIBATH X0/ OIBITa U (JOPMYJIUPOBATH BHIBOJIBI,
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEJ0OBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHXKYILErOCs
TeJla OT BPEMEHU JBMKEHMSI TeJa, CHJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKH TOBEPXHOCTEW Ted M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOINAAN
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YAJUHEHMS MPYXKUHBI, BBITAIKUBAIOLIEH
CHIIbl 0T 00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUIKOCTH, €&
HE3aBUCHUMOCTHU OT IUIOTHOCTU Teja, OT IJIyOWHBI, Ha KOTOPYIO MOIPY>KEHO TeJoO,
YCIIOBUHM IJIaBaHUS TE€J, YCIOBUM paBHOBECUS pbluyara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOMpaTh YCTAaHOBKY M BBINOJHATH
U3MEpEHUs], Cenys MpeIOKeHHOMY IUIaHy, (PUKCHPOBATh PEe3yJIbTaThl IMOIy4eHHON
3aBUCUMOCTH (M3NYECKUX BEIMYMH B BHJE MNPEUIOKEHHBIX TaOIMIl M IpadHKoB,
JIENIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEJIWYMH (IUIOTHOCTh BEIIECTBa
KUAKOCTU W TBEPJAOrOo Tela, CWIA TPEHUSI CKOJBXKEHHS, JaBJIEHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIAs Ha MOTPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl NpPeasIoKEHHON
UHCTPYKIMU: IIPU BHIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMYUHBI;

coOnrofarh TMpaBujia TEXHUKH O€30MacHOCTH TIpu pabore ¢ Jab0paTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30oBaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUECKUX
YCTPOMCTB € ONOpPOM Ha WX OMNMCAHHUA (B TOM 4MCIE: NOAIMUIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), UCIHOJb3Ysl 3HAHHUS O CBOMCTBaX (PU3MUECKHUX SIBICHUH U HEOOXOAUMBIE
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAaXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMU U TEXHHYECKUMH YCTpOICTBaMu,
COXpAaHEHMs 3JI0pOBbsi M COONIOJIEHUS HOPM HKOJIOTMYECKOTO TOBEACHUS B
OKpYXaIoIlIei cpeae;



OCYHIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYHBON
WJIM MOKET OBITh HEIOCTOBEPHOI;

MCIIOJIb30BATh MPH BBHIMOJIHEHUH YYEOHBIX 33JaHUI HAYYHO--TIOMYJISIPHYIO JUTEPATypy
(U3HYECKOTO COJEp)KAHUs, CIPABOYHBIE MAaTepUANbI, pecypchl ceTtu HHTepHeT,
BJIQJIeTh MpUEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJIHO1 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB MH(POpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMyOJIUYHO AeNaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB WM YYCOHBIX UCCICIOBAHUMN, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh M3YyUCHHBI MOHATUHHBIA ammapar Kypca (pusukw,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3CHTAIUEH;

IIPU BBIMIOJIHEHUHU YUEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenensaTh 00S3aHHOCTH B
IpyHIe B COOTBETCTBUH C IMOCTABICHHBIMH 33/1a4aMU, CICAUTD 32 BBIIIOJIHEHHUEM IUIaHa
JEUCTBUM, aJeKBATHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JESITECIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K konny oOydenus B 8 KJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

WCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKEHHUE ATOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILIECHHBI Y HEHACBIILICHHBIN Map, BIAXXHOCTh BO3AYyXa, TEMIIEPATYpPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKHUI 3aps/l, dJIEKTPHUUYECKOE
10JI€, MPOBOJHUKUA W JAUDIEKTPUKHU, MOCTOSHHBIM DJIEKTPUYECKHM TOK, MArHUTHOE
ToJIE;

paznuuath SIBeHUs (TETUIOBOE pACUIMpPEHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBECHE, CMadyMBaHHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
TIJIABJICHUE, KpHUCTAJUIU3aLHs (oTBepaeBaHue), KUIICHHE, TemiIoneperayda
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsAa0B, JACHCTBHUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBHUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOJHUK C TOKOM, 3JIEKTPOMATHUTHAs
WHIYKIKS) TIO OINHUCAHUIO0 HMX XapaKTEepPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECcKOe SBICHUE;

pacro3HaBaTh MPOSBICHNE N3YYEHHBIX (U3NYECKUX SBICHUI B OKPYKAIOIIEM MHUPE, B
TOM 4HciIe (U3NUecKue SBICHUS B TMPUPOJEC: TMOBEPXHOCTHOE HATSDKCHHE U
KalWUISIpHBIE SIBIICHUS B NPHUPOAE, KPUCTAUIBI B Mpupoje, uziaydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
JJIEKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApei( MOoJI0COB, pOJib MAarHUTHOTO MOJS JAJS KU3HH Ha
3emiie, IONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 337a4y B Y4EOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHI,

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TeN M (DU3UUYECKUE SBIICHUS, UCTIONB3Ys (DU3NUECKIE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI DSHEPrus, KOJIUYECTBO TEIIOTHI, YJEIbHas
TEIVIOEMKOCTh  BEIIECTBA, yJElbHAs TEIUIOTa IUIABJIEHUA, VyJAelIbHasg TEIUIOTa
napooOpa3oBaHus, yJeldbHasl TEIUIOTAa CTOPAaHUsI TOTUIMBA, KOA(DPHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTHh BO3AYyXa, AJEKTPHUYECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKEHHUEe, COIMPOTHUBIEHHE IPOBOJIHUKA,
yZIeIbHOE COMPOTHBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTD 3JEKTPUUYECKOT0 TOKA), IpU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YyEMBIX BEIUYHUH,
0003Ha4YeHHs] U €AUHULIBI (PU3UUECKUX BEIUYUH, HaXOJUTh (DOPMYIIbI, CBA3BIBAIOIIUE
JaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JPYTMMH BEIUYMHAMU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SBIEHUS M TIPOLECCHI, HCIIONb3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsifa, 3akoH Oma Ui ydacTka uemnu, 3akoH J[xoyns—JleHma, 3akoH cOXpaHeHUs
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W 3alHCHIBATh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OO0BSCHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyauui [IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JOTMYECKUX IIaroB C
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3UUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTth pacuéTHble 3a7add B 2-3 JEHCTBHS, WCHOJB3YsS 3aKOHBI W (POPMYIIBI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3alMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEJAOCTATOK JAHHBIX I PELICHUS 3a/1ayH,
BBIOHMpaTh 3aKOHBI 1 (OPMYIIbI, HEOOXOAUMBIE TSl €€ pellleHus, TPOBOAUTH PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOMIM (PHU3HUECKUX
METOJIOB,  MCIIONb3Yysl ~ ONUCAaHUE  MCCIENOBAaHUSA,  BBIIEIATH  IPOBEPSIEMOE
MPENIOJIOKEHNE, OILIEHWBATh IPABUWJIBHOCTh MOPSAKAa IPOBEACHUS HCCIEA0BaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tesl (KamWUISpHBbIE SIBICHUs, 3aBUCHUMOCTb JIaBJEHUS BO3JAyXa OT ero o0Obéma,
TEMIIEPATYPbI, CKOPOCTH NPOLIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3IIyUYEHUU OT LIBETA
u3yvaromel  (moryomaromnieil) MOBEPXHOCTH, CKOPOCTh HCIApeHHsl BOJBI  OT
TEMIEPATypbl JKUIKOCTHM U IUIOMIAAU €€ TMOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJEICTBUE DIIEKTPUYECKUX 3aps/iOB, B3aUMOJEHCTBUE ITOCTOSHHBIX MAarHUTOB,
BHU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMyIupoBaTh TPOBEpSEMbIC TPEANOIOKEHH, COOUpPAThH
YCTAaHOBKY M3 IMPEUIOKEHHOIO0  O00OpYyJOBaHMs, OIUCHIBATH XOJA OIBITa U
(dbopMyIMpOBaTh BHIBOJIBI;

BBITIOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIbHON BIAXXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JIATUYUKOB
¢bu3NYeCKUX BEJIIMYMH, CPABHHUBATh pE3yJNbTAaThl HW3MEPEHUN C Y4E€TOM 3aJaHHOUN
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYToil ¢
MCIIOJIb30BaHUEM MPSIMBIX W3MEpPEHUM (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAJU MONEPEYHOI0 CEYEHMsI M YJENbHOIO CONPOTUBIICHUS BEILECTBA
IIPOBOJHMKA, CUJIbI TOKA, HAYILIETO Yepe3 MPOBOJHUK, OT HANPSIKEHHS HAa POBOJIHUKE,
HCCJIEIOBAaHKUE TIOCJIE0BATEIbHOTO U MapajuIebHOTO COEJUHEHH MPOBOIHUKOB):



IUITAHUPOBATh HCCIEI0BaHUE, COOUPATh YCTAHOBKY M BBINOJHATh MU3MEPEHUs, CIEHys
IPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTAaThl MOJYYCHHOH 3aBHCHUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJUTb KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIEeJIbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBICHUE MIPOBOJIHUKA, pabOTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON HHCTPYKLMH, U BBIYUCIISATh 3HAUEHNUE BEIIMUNHBI,

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® XapakTepu30BaTh MPUHIUMBI JEHCTBHS W3YyYEHHBIX MNPHUOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETp, BOJBTMETP, CUETYMK AIIEKTPHUYECKOU
SHEpPruM, SJIEKTPOOCBETUTENbHbIE NPUOOPBI, HArpeBaTelIbHbIE JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysl 3HAHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHBIE MPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHHs, 3JEKTPOCKOI, PeocTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUECKUX LIETIeH C MOCIIEN0BaTeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [IPpUBOAMUTH HpHUMEpPHl (HAXOAUTh HH(MOPMALKIO O MPUMEPAX) MPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0€30MacCHOCTH MpH OOpaIleHud C NpudOpaMHU U TEXHUYECKMMHU YCTPOHCTBAMH,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaroIlei cpeae;

® OCYLIECTBJISATh NOMCK HH(pOpManuu ¢undeckoro coaepxkanuss B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M NYTEM CpaBHEHHUS JOINOJHUTEIbHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIMIO, KOTOpas SBISETCS NPOTHUBOPEUYMBOM WM MOMKET OBbITh
HEJIOCTOBEPHON;

® UCHOJIb30BATH MPH BBHIMOIHEHUH YUEOHBIX 3aJaHUH Hay4HO--NOMYJISIPHYIO JIUTEPATYPY
(GU3MUECKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJIAJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3JaBaTh COOCTBEHHBbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPEACTaBIATh  pe3yNbTaThl  MPOEKTHOM MM HCCIelI0BaTeIbCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIBb30BaTh M3YYEHHBIH MOHATHIHBIN ammapar
Kypca (U3UKHU, COMTPOBOXK/IaTh BBICTYIUICHHUE MTPE3CHTALINEH;

® I[Ipu BBINOJIHEHUU YUYEOHBIX IPOEKTOB W UCCIENOBAHUM (PU3NUECKUX TMPOIECCOB
pacnpeensaTh o0sf3aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladyaMH,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHMBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyueHus B 9 kjacce mpeIMeTHbIE pe3yJjbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHI:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCHUTEIBHOCTh MEXaHHUECKOTO IBIKEHHUS, aedopmarus (yrnpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKue KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ©  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATBHO30PKOCTh, CHEKTPhl HCIyCKAaHUS W TOTJIOIIeHHs, anb(pa-, Oera- W ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaICHHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWIXKEHHE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpPOCTPAHECHHE,
OTpa)KEHUE U NPEIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHHE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3IYYCHHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOUIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHEeYHOM cUCTEeMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LIyHAaMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4M, PaAHOAaKTHUBHOE W3JIYYCHHE MPHUPOJIHBIX MHHEPAJIOB,
NEeCTBUE PaIMOaKTUBHBIX M3TYYEHH HAa OPraHU3M 4YeJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ys (hU3HUECKUe
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpPEHHE, MepeMEIIECHNE, MyTh, YIJIOBAasl CKOPOCTh, CHJIa TPEHUS, CHUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYeCKass padoTa U MOIIHOCTh, TOTCHIIMAIbHASI YPHEPTHUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIbHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKast
DHEprus, TOJHas MEXaHW4YecKash HSHEprusi, MEepuoJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TIPABWIIHBHO TPAKTOBATh (PU3MUYECKHH CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C JPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu H3yuYeHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCTIOJIb3Ys 3aKOH
COXpAHEHUs HHEPruHu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPIO3ULIUH CHUJI,
MIPUHITAIT OTHOCUTEIHLHOCTH [ amuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHECHHS 3aps/IOBOTO U
MacCoOBOTO YHCEN TMpU SACPHBIX peakUMsX, MOpU ITOM JaBaThb CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BHIPAKCHHCE;



OOBSCHATh (hU3MUYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyallud  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pewath pacu€THble 3a/1auu (ONUpArOLIMecs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIUE WIN
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC UIS PELICHHUS,
IPOBOAMTH pPAcUéTbl W OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METO/I0B,  MCIIONB3ysl ~ ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HpPENONI0KEHNE, OLICHWBAaTh IMPABUIIBHOCTh MOpPSKA IPOBEAEHUS MCCIIEeI0BAHNUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, W3yYEHHE CBOMCTB M300pakeHUS B
IUIOCKOM 3€pKaje U CBONCTB HM300pakeHMsI IpeAMeTa B coOuparouiel JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3IYUYEHHs): CaMOCTOSTEIbHO
coOHMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaOOpa 060PyAOBaHMS, ONIUCHIBATE X0/ OINbITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOAMTH NPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX H3MEPEHMH, OIpenessisi cpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpsIMBIX H3MEpPEHUN (3aBUCHUMOCTh IYTH OT BpEMEHH IPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBeTa OT yrIjla HaJeHus U
yIja OpejoMJIeHUsl OT yIila MaJieHus1): IJIaHUPOBaTh UCCIIEIOBAHUE, CAMOCTOSATEIbHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3yjbTaTaMm
WCCIIE/IOBAHMSI;

IIPOBOJUTh KOCBEHHbIE HU3MEpPEeHHs] (U3NYECKUX BEIUYUH (CpedHsisi CKOpPOCTh U
YCKOpEHHE Tejia MPU PaBHOYCKOPEHHOM JIBKEHHH, YCKOpEHHE CBOOOIHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHWyeckas padbora u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCcKOro M NPYXKMHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh HM3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, cienysl MPeAJIOKEeHHON MHCTPYKIHMH, BBIUUCISATH 3HAUEHUE BEJIUYUHBI U
AQHAIM3UPOBATh IOJYUYEHHBIE pe3ylbTaThl C YYETOM 3a/laHHOM MOrPEeUIHOCTH
U3MEPEHHUI;

coOmoaTh TMpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abOpaTOpHBIM
00opyaOBaHUEM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (M3MUECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEYHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/pa;

XapaKTepU30BaTh MPHUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYCCKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUIOMETP, TATUYMKU MMOJIOKEHHUS,
pacCcTOSTHUS ¥ YCKOPCHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOT, oToarnmapar, ONTHIESCKHUE
CBETOBO/IbI, CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HCNONb3ys 3HAHUSA O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMaTHYHBIC PUCYHKH MU3YUYEHHBIX TEXHUUYECKUX YCTPOMWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB MPU PEIICHUU Y4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOCHUS M300paKeHUU B TIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEAHEBHOM JKM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpuU OOpalieHuH ¢ OpudoOpaMU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHHUs 3J0pOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIIeH Cpeae;

OCYHIECTBIISITh TMOUCK uHPopManuu (Qusudeckoro coaepkanusi B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYST TOUCKOBBIA 3alpoc, HAXOIUTh ITyTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOH WH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUU U
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

MCIIOJIH30BATh MPHU BBIMOJHEHUN YUEOHBIX 3a/IaHUI HAyYHO--TIOMYJIAPHYIO JIUTEPATypy
(bu3NYECKOro CcoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BIIAJIETh TpPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpPMAIMU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHbBIE M YCTHBIE COOOINEHUs HAa OCHOBE MH(pOpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACpKAHUA, MyOIMYHO TMPECTaBIATh
pe3yabTaThl TPOEKTHOW WIJIM UCCIIEI0BATENbCKOU AESATENbHOCTH, IPU 3TOM T'PAMOTHO
UCIIONIb30BAaTh M3YYCHHBIN TOHATUHHBINA ammapar H3y4aemoro pasziena (U3NKd U
COTMPOBOXAATh BBICTYIUICHHE TMpe3eHTAIMell ¢ y4€TOM OCOOEHHOCTEH ayauTopuu
CBEpPCTHUKOB.
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Pazjen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAIOLIETr0

MHpa

®dusuka - HayKa O

®usuka — Hayka o npupoge. SAsnenus
npupoabl. PU3NUECKHE SBICHAA:
MEXaHUYECKUE, TEILIOBBIE,

BeIsiBiIeHHE pa3nuuuii MEXILY
(GU3NUECKUMH U XUMHYECKUMHU
npespaieHusMu. PaciosnaBanue u

11 2 3JIeKTpUYECKHEe, MarHUTHBIE, Kiaccupukanus GU3NIECKUX SBICHUMN:
Tprpone CBETOBBIE, 3BYKOBBIE MEXaHHYECKHUX, TEMIIOBBIX, JIEKTPUUECKUX,
MarHUTHBIX U cBeTOBBIX. HaOnronenue u
onucaHue PU3NYECKHUX SBICHUN
®usnvecKkre BeITMYUHBI. Omnpenenenye eHbl 1eJIeHUs IKaIIbI
Uzmepenue przndeckux BETUYHH. u3MepuTensHoro npubopa. M3mepenne
Odusnueckue mpudopsl. [lorpemHocTh JIMHEUHBIX Pa3MEpOB TeJl U MPOMEKYTKOB
n3MepeHuid. MexayHapoaHas BPEMEHH C YUETOM IOIPEIIHOCTEMN.
CHUCTEMa €IUHUIL N3mepenne 00bEMa KUIKOCTH U TBEPIOTO
Tena. 3Mepenne TemnepaTypsl Ipu
1.2 DUBHYCCKIE BETHAHHDI 5 1 MTOMOIIM XKHUIKOCTHOIO TEPMOMETpA U
JlaT4YrKa TeMIepaTypsl. Beimonnenue
TBOPYECKUX 3aJaHUH 110 TIOUCKY CIIOCOOO0B
N3MEPEHHsI HEKOTOPBIX (PU3NYECKUX
XapaKTepPHUCTUK, HAIPUMED, Pa3MEpPOB
MaJbeiX 00BEKTOB (BOJIOC, TIPOBOJIOKA),
yAan€HHBIX 00BEKTOB, OOJBIINX
paccTosiHui, MaJIbIX
Kak ¢usuka u qpyrue ecrecTBEHHbIC BrinBrkeHue runoTe3, 00bICHIFOIINX
HayKHU M3y4aroT PUPOY. MIPOCTHIE SBJICHUS, HAIPUMED:
E o EcTecTBeHHO-HayUHBIH METOA — MI0YEMY OCTaHaBJIMBAETCS IBUKYIIEECS
13 CTCCTBEHHOHAYHHBIH 2 1 MO3HAHUs: HAO0AeHUE, IOCTAHOBKA 10 TOPU30HTAIBLHON TOBEPXHOCTH TEJIO;
i ) P p )

MCTOJ ITO3HAHUA

Hay4HOT'0 BOIIPOCA, BBIIBHYKEHHE
TUIOTE3, IKCTIEPUMEHT IO TTPOBEPKE
TUNOTE3, 00BICHEHHE HAOIII01aEMOT0O

— [IOYEMY B JKapKYIO IIOTr0Jy B CBETIIOM
OJICK]IE IPOXJIaJHEH, YeM B TEMHOM.
[IpemiokeHne cmocod0B MPOBEPKHU




siByieHus. Onucanue pu3nIecKux
SIBJICHUI C TIOMOIILIO MOJIEIEN

runote3. [IpoBenenue uccneqoBaHus Mo
MTPOBEPKE KaKO#- 1100 TUTIOTE3bI.
IToctpoenue npocTelux Moaenen
(m3nUIecKuX SBICHUN (B BHIE PUCYHKOB
WJIM CXEM), HapUMep NaJICHUE MPEIMETa;
MPSIMOJIMHEWHOE PacTpOCTPaHEHHE CBETa

Utoro no pazgeny
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Paznea 2. [lepBoHayasibHbIe CBEJIEeHUS 0 CTPOCHUH BelllecTBA

2.1 Crpoenue BemiecTsa

CtpocHHE BEIIeCTBA: ATOMBI H
MOJIEKYJBI, UX pa3Mepbl. OIBITHI,
Joxa3bIBaromiye JUCKPETHOE
CTpOEHHE BEIIeCTBa

Habnronenue u MHTEpIPETAILINS OIBITOB,
CBUJICTEIILCTBYIOIIUX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHH BEIECTBA:
OMBITHI C PACTBOPEHUEM PA3THYHBIX
BeniecTB B Boze. OlieHKa pa3MepoB aTOMOB
Y MOJICKYII C HCIIOIB30BaHHEM
(oTorpaduii, MoITyIeHHBIX HA AaTOMHOM
CUII0BOM MUKpockorie (ACM) —
naboparopHas pabora no teme: «OreHKa
JMaMeTpa aToMa METOJIOM PSJIOB

(c ucromp3oBanmeM (poTorpaduii)».
Onpenenenye pa3MepoB MalbIX Tel

JBrxenue u

2.2 B3aMMOJICHCTBHE YACTHII
BEILIECTBA
23 ArperaTHble COCTOSIHUS
' BEILIECTBA

JBmxeHue yactuil BemecTa. CBs3b
CKOPOCTH JBUKCHUS YaCTHUIT C
TeMIiepaTypoil. bpoyHoBckoe
nBrkenne, muddysus.
BzaumopeiicTBie yacTHI] BEIIECTBA:
MPUTSKEHUE U OTTATKUBAHNE

ArperatHble COCTOSTHUS BEIECTBA:
CTPOEHUE Ta30B, KUJKOCTEN U
TBEPABIX (KPUCTATITUIECKHX ) TEI.
B3anMocBs3bs Mexy cBoOCTBaMU
BEILIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSX M MX aTOMHO-
MOJIEKYJIIPHBIM CTPOCHUEM.

Oco0eHHOCTH arperaTHhIX COCTOSIHUN

Habnronenue u o0bsicHeHUe OPOYHOBCKOTO
JBUXKCHUS U SBJICHUS AU Py3un.
ITpoBeneHre U OOBICHEHUE OTBITOB IO
HAOJFOICHUIO TEIIOBOTO PACIIMPEHHUS
ra3oB. [IpoBeneHre u 00BSICHEHHE OTIBITOB
Mo OOHAPYKEHUIO CHIT MOJIEKYJISIPHOTO
MPUTSDKECHUSI U OTTATIKUBAHUS

Ornucanwe (C HCIOIB30BaHUEM MPOCTHIX
MOJIEJIC) OCHOBHBIX Pa3IUYHi B CTPOCHUH
rasoB, JKMJIKOCTEH U TBEPBIX TEI.
OOBsICHEHNE MaIOi COKUMAEMOCTH
JKUIKOCTEH M TBEPABIX Tell, OOJIBIION
coxkuMaeMocTH ra3oB. OObsICHEHUE
coxpaHeHus: (POPMbI TBEPIBIX TN U
TEKYYECTH KUJIKOCTH.




BOJBI

[IpoBeneHye OMBITOB, JOKA3BIBAIOIINX, YTO
B TBEPJIOM COCTOSIHUU BOJIbI YaCTHUIIBI
HaXOJISATCSI B CPETHEM JIANIBIIIE APYT OT
npyra (IUIOTHOCTH MEHBIIIE), 9eM B
JKUJIKOM. Y CTAaHOBJIEHUE B3aUMOCBS3U
MEX]y 0COOEHHOCTSIMH arperaTHhIX
COCTOSIHU BOJIBI U CYIIIECTBOBAHUEM
BOAHBIX opranu3mMoB (MC — ouosorus,
reorpadus)
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Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl

Mexannuaeckoe

3.1 3
JIBIDKCHHE

39 Huepnus, macca, 4
IIIIOTHOCTH

MexaHndyeckoe ABHKECHUE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neuxenne. Ckopocts. Cpennas
CKOpPOCTb ITPH HEPABHOMEPHOM
JBHKEHUU. Pacy€r ImyTH U BpeMeHH
JIBUKEHUS

SBnenue uHepuuu. 3aKOH UHEPLUU.
BzaumoaeiicTBue Tel Kak MpUYMUHA
U3MEHEHUS] CKOPOCTH JBMKCHIS TEII.
Macca kak Mepa HHEpTHOCTH TeJa.
ITnoraocth BeniecTBa. CBI3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYT B
eIMHULE 00bEMa BEIIECTBA

HccnenoBanre paBHOMEPHOTO ABHKCHUS,
omnpezeseHue ero npusHakos. Habmonenue
HEPAaBHOMCPHOI'O ABUKCHUA U
ONpENETICHUE €r0 OTIUYUNA OT
paBHOMEpHOTO JBMKeHUs. Onpenenenue
CKOpPOCTH PAaBHOMEPHOI'O ABUKEHUSA
(mwapuka B )KHIKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U T.1I.).
Omnpenenenue cpeaHei CKOpocTu
CKOJIB)KEHUSI OpycKa WX IapuKa 10
HaKJIOHHOM iockocTH Pemenue 3aga4 Ha
orpeJieNieHUe MyTH, CKOPOCTH U BPEMEHH
PaBHOMEPHOTO ABMKEHUS. AHAIN3
rpapMKOB 3aBUCHMOCTH IIyTH U CKOPOCTH
OT BPEMEHH

OOBsiICHEHNE U IPOTHO3UPOBAHME SIBIICHUM,
00yCTIOBJICHHBIX MHEPIMEH, HapUMep, 4T
MIPOUCXOANT MIPU TOPMOKEHUU UIIH PEIKOM
MaHeBpE aBTOMOOWIISA, ITOUYEMY
HEBO3MOKHO MIHOBEHHO MPEKPATUTH
JIBIKEHHE Ha BEJIOCHIIE/IE MITH CAMOKaTe U
T. a. IIpoBeeHne 1 aHaIKU3 OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBIKEHHS TeJa B pe3yJIbTaTe AeHCTBUS HA
HEro Apyrux Tein. Pemenue 3aia4 Ha




OTIpe/IcIICHUE MACChI Tella, €r0 00bEMa H
mIoTHOCTH [IpoBeeHre U aHaIU3 ONBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTb
HU3MEHEHUS] CKOPOCTH Teja OT €r0 MacChl
MpY B3aUMOJEUCTBUU TeN. M3Mepenue
MacCHl Tella Pa3IMIHBIMHU CIIOCO0aMH.
OrmpezeneHne IIOTHOCTH Tejla B
pe3yJibTaTe U3MEPEHUS €T0 MACChI U
00BEMa

3.3

Cuna. Bungsr cun
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Cuna kak XxapakTepuCTHKa
B3ammMozeiicTBusa Ten. Cria
yIpyroctu u 3akoH I'yka. I3amepenue
CHJIBI C ITIOMOIIIBIO TMHAMOMETpA.
SIBIIeHME TATOTEHUS U CHJIA TSDKECTH.
Cuna TspKeCTH Ha APYTHUX IIaHeTax.
Bec Tena. Heecomocth. Crnoxenue
CHUJI, HAIIPABJICHHBIX IO OJTHOM
npsMoil. PaBHoxelcTByroImas Cuil.
Cuna tpenus. TpeHue CKOIbXKEHUS U
TpeHue nokos. TpeHue B mpupoje u
TEXHUKE

N3ydeHne B3anMoIeNCTBUS KaK MPUYUHBI
M3MEHEHUS CKOPOCTH TeJla HITH €TO
nedopmarun. OnucaHue peaabHbIX
CUTYallMil B3aUMOJAECHCTBHUS TEJ C
MTOMOIIIBIO MOJIeTIeH, B KOTOPBIX BBOJIUTCS
MOHATHE U H300pakeHrne CHIIbl. M3ydenne
cuiibl ynpyroctu. MccnenoBanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT
YAJIMHEHVS] PE3UHOBOTO IIIHYPa WIIN
MIPYXUHBI (C TOCTpOEHUEM rpaduka).
AHanu3 NpakTUYEeCKUX CUTYyalHii, B
KOTOPBIX MPOSIBIIIETCS TEHCTBUE CHIIBI
ynpyrocTs (yIpyrocts Ms4a, KPOCCOBOK,
BETOK JIepeBa  JIp.). AHAIN3 CUTYaIHi,
CBA3AHHBIX C SIBJICHUEM TSATOTEHUS.
O0bsicHeHNE OPOUTAIIEHOTO IBUKCHHS
TUTaHE C MCTIOIb30BAHNEM SIBICHUS
TATOTEHUS U 3aKOoHa uHepiun. 3mMepenue
Beca Tella ¢ OMOIIBI0 TMHAMOMETPA.
O06ocHOBaHME ATOTO CI0C00a U3MEPEHUS
AHanu3 ¥ MOIETUPOBAHHE SBICHHS
HEBECOMOCTH. DKCIIEPUMEHTAIBHOE
MOJTyYeHUE MPaBUIIA CIIOKEHUS CHII,
HanpaBJIEHHBIX BIOJb OJHOU MPSIMOI.
OrnpeneneHne BeTUIHH
paBHOJIEHCTBYIOLIEN cnil. V3ydueHne cuiel
TPEHHSI CKOJIBKEHUS W CHIIBI TPEHHS TTOKOSI.
HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHS




OT CHJIBI IaBJICHUS U CBOMCTB TPYIIHUXCS
MOBEPXHOCTEH. AHAIN3 MPAKTHUECKUX
CUTYaIlui, B KOTOPBIX MPOSIBIISIETCS
JIEHACTBHE CHJIBI TPEHUS, HCIOIB3YIOTCS
CrocoObl €€ yMEHBIICHHS WIN YBEITHYCHUS
(xaTaHue Ha JTBDKAX, KOHbKaX, TOPMOKECHHE
ABTOMOOMJIS, HCITOJTE30BAHIE
MOAIIUITHUKOB, IJIABAHUE BOJHBIX
KUBOTHBIX U JIp.). Pemenue 3anau ¢
WCTIIONB30BaHNeM (hopMyIT Aiis pacyéra
CHUJIBI TSXKECTH, CHIIBI YIIPYTOCTH, CHJIBI
TpEeHHs

Wroro no pazaeny

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

4.1

4.2

Hasnenue. [lepenaua
JIaBJIEHUS TBEPIBIMU
TEIaMH, )KUIKOCTIMHA U
razamu

JlaBiaeHne KUJIKOCTH
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JHasnenne. CriocoObl yMEHBIIICHUS H
yBEeJIMYEeHUs JaBieHus. JlaBinenue
ra3a. 3aBUCMMOCTh JIaBJICHHS ra3a OT
o0béMa, Temnepartypsl. [lepenaua
JaBJICHUS TBEPABIMU TEJIAMH,
JKHIKOCTSIMH U ra3aMiu. 3aKOH
[Tackans

3aBUCUMOCTbD IaBIECHHS KUAKOCTH OT
I‘JIy6I/IHI)I. ITHeBMaTHUYeCKHEe MAIlINHEI.
I'mapocTraTuueckuil mapagokc.
CooOmaromuecs: cocysl.
I'unpaBnnyeckne MeXaHU3MBI

AHanm3 U 00BSICHEHUE OIIBITOB
MPAaKTUYECKUX CUTYaLUi, B KOTOPBIX
MIPOSIBIISICTCS CUIIA JIABICHUSL.
Ob6ocHOBaHHE CTTIOCOOOB YMEHBIICHUS U
yBEIMYCHUs TaBieHus. M3ydenne
3aBUCHUMOCTH JaBJICHHUS ra3a OT 00bEMa 1
Temriepatypsl. Mzydenne ocooeHHOCTEH
nepeiauy JaBJIeHUs TBEPABIMU TeJIaMHU,
XKHUAKOCTAMH U razamu. O60CHOBaHUE
PE3yIBTATOB OMBITOB OCOOCHHOCTSIMH
CTPOCHHMS BELIECTBA B TBEPIOM, JKUIKOM H
ra3000pa3HOM COCTOSHUSIX.
DKCIepUMEHTAILHOE JI0KA3aTeIbCTBO
3akoHa [lackans. Pemenue 3aaq Ha pacyér
JIaBIICHUS TBEPAOTO Tema

HccnenoBanue 3aBUCUMOCTH aBIICHUS
JKUJIKOCTH OT TJIYOHHBI IIOTPYKEHUS U
IUIOTHOCTH XAAKOCTH. HaOmronenne n
00BsICHEHHE THAPOCTATHIECKOTO
napajiokca Ha OoCHOBe 3akoHa [lackas.
N3yueHue cooOmIaroMxcs COCY/I0B.
Pemenwne 3aa4 Ha pacuéT TaBIeHUS




4.3

4.4

ATMocdepHOe TaBIeHHE

JleficTBHE KUIKOCTU U
rasa Ha IOTPY>XEHHOE B
HUX TEJIO0

6

ATmocdepa 3emnu u atMmochepHoe
nasneHue. [[puuuHbI cylecTBOBaHUS
BO3MyIIHOW 000m0oukn 3emiu. OmbIT
Toppuuemnu. M3mepenue
aTMoc(epHOro JTaBJICHUs.
3aBUCUMOCTB aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HaJl YPOBHEM
Mopst. [TpuGopsl AJ1s u3MepeHus
aTMOC(EPHOTO JTaBJICHUS

JleicTBHE KUIKOCTH M Ta3a Ha
NOTpy>KEHHOE B HUX TEJIO.

BrrrankuBaromias (apXxuMenoBa) cuia.

3akoH Apxumena. [lnaBanue ten.
BoznyxomnaBanue

®uakocTd. OObSICHEHUE TIPUHITHIIA
JIEACTBUSI TUAPABIMYECKOTO TIpecca,
MTHEBMATHYECKAX MaIlliH. AHAIIN3 U
00BsICHEHHE TTPAKTHYECKUX CUTYaITNH,
JIEMOHCTPUPYIOIIUX MTPOSIBICHUE ABICHUS
KHUAKOCTH ¥ 3aKoHa llackais, Hampumep
MPOIIECCOB B OPTaHU3ME IIPH
rTyOOKOBOJIHOM HBIPSTHUU

DKCrepUMeHTaIbHOE O0HApYKEHUE
aTMOC(EpPHOTO JaBJicHU. AHAIN3 U
00BSICHEHHE OTIBITOB 1 TPAKTUIECKIIX
CUTyaluil, CBSI3aHHBIX C ACHCTBUEM
aTMocepHoro naeieHus. OObsICHEHUE
CyIIEeCTBOBaHUS aTMOC(hepsl Ha 3emile ’
HEKOTOPBIX IJIAHETaX WU €€ OTCYTCTBUS
Ha JIpyrux mianerax u Jlyne. O0bscHeHUE
M3MEHEHUS TUNIOTHOCTH aTMOCc(hephl ¢
BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JIaBJICHUA OT BBICOTHL. Pemienue 3aga4 Ha
pacuét aTMOC(EPHOTO JaBICHUS.
Nzydenwne ycrpoiicTBa 6apomeTpa-
aHepouja

DKCHepUMEHTAIIbHOE 00HApY)KEHUE
JEeUCTBHSA )KUAKOCTH M T'a3a Ha
norpyk€HHoe B HUX Temo. OnpeneneHue
BBITAJIKUBAIOIIEH CUJIBL, ACUCTBYIOIIECH Ha
TEJ0, MOTPY>KEHHOE B )KUJIKOCTbD.
[IpoBenenue n 00CYKAEHHUE OIIBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUJIBL, ACUCTBYIOIIECH Ha
TEJO B XKHUIKOCTH, OT 00bEMa MOTPYKEHHON
B JKUJIKOCTh YaCTH TEJIa U OT IIOTHOCTH
skuakocty. [IpoBepka He3aBUCUMOCTH
BBITAJIKUBAIONIEN CUJIBI, IEUCTBYIOLIEN Ha
TEJO B )KUIKOCTH, OT MACCHI Teja.
UccnenoBanue 3aBUCMMOCTH Beca Tejia B
BOJIe OT 00BEMa MOTPYKEHHOHN B KUIKOCTh




4yacTH Tesia Perienre 3a1a4d Ha IpUMEHEHHE
3aKOHa ApxuMesa U yCJIOBUS IJIaBaHUS
ten. KoHcTpynpoBanue apeomeTpa uitn
KOHCTPYMPOBAaHUE JIOAKHU U ONpeAcICHIE €
IPy30I0ABEMHOCTH

Hroro no pazaeny
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Pa3znen S. PaboTa 1 MOIIHOCTH. JHEPrust

5.1

5.2

5.3

Pabora 1 MmomHoCTH

IIpocTeie MexaHU3MBbI

Mexann4geckas OHEPTHUA

Mexanndeckas padorta. MOmHOCTh

[IpocTbie MexaHU3MBI: pbIYar, OJIOK,
HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusd pblyara. [Ipumenenue
MIpaBHJia PaBHOBECHS phlyara

K 0JIOKY. «30JI0TO€ IIPABUIIO»
mexanuku. KII/] mpocthix
MexaHu3MOB. IIpocThie MexaHU3MBI
B OBITY M TEXHHKE

Mexanuyeckasi 3HEprusl.
Kunertuueckast u noTeHuuanbHas
sueprusl. [IpeBpanienne oqHOTO BHIA
MEXaHUYECKOI SHEPruu B IPYTroOil.
3aKOH COXpaHEeHUs SHEPIUH B

DKCIIEpUMEHTANIBHOE OIIPEeTICHUE
MEXaHMUUYECKON pabOThI CUIIBI TSHKECTH IIPU
MaJIeHUHU Tella U CUJIBI TPEHUS pU
PaBHOMEPHOM IIEPEMEIIEHUH TeTa 110
TOPU30HTAIBHOM MOBEPXHOCTH. Pacuér
MOILHOCTH, Pa3BUBAEMOM MpPHU MOABEME 10
nectHule. Pemenue 3axad Ha pacuér
MEXaHMYECKON paboThl U MOIIIHOCTU

Omnpe/eneHre BRIATPHINIA B CHIIE IIPOCTHIX
MEXaHHM3MOB Ha PUMEpE phluara,
MOJIBUKHOTO ¥ HEMOJBIKHOTO OJIOKOB,
HAaKJIOHHOU mtockocty. Mccnenosanue
YCIIOBUSI paBHOBECHSI pblyara.
O6Hapy>xeHUE CBOWCTB MPOCThI
MEXaHHU3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U
MIPUCIIOCOOJIEHUSX, UCTIONB3YEMBIX B OBITY
Y TEXHUKE, a TAKXKE B JKUBBIX OPTaHU3MAaX.
OKCIepUMEHTaIbHOE T0Ka3aTENbCTBO
paBeHCTBa paboT MPU MPUMEHEHUN
npocThIX Mexanu3moB. Onpenenenue KI1J]
HAaKJIOHHOM IJIOCKOCTH. Penienue 3aga4d Ha
MIpUMEHEHHNE MpaBUiIa PaBHOBECHUS pbluara
u Ha pacuét KIIJ]

DKCIEPUMEHTAIBHOE ONpPEACIICHNE
W3MEHEHUS] KUHETUYECKOH U
MTOTEHITHAIBHON YHEPTUH TeJla TIPH €T
CKaTBhIBAHUHU 10 HAKJIOHHOM MIIOCKOCTH.
dopMynHpOBaHUE HA OCHOBE




MECXaHHUKE

HCCIICOBAHUS € 3aKOHA COXPaHEHUS
MeXaHu4YecKoi sHeprun. O0CykIeHue
TPAaHMI] PUMEHUMOCTH 3aKOHA COXPAHCHHS
sHepruu. Permenue 3a1aq CIOIb30BaHUEM
3aKO0HA COXPAHECHHUSI SHEPTUU

Hroro no pasgeny 12
PezepBHOE Bpems 3
OBILEE KOJIMYECTBO 68 3 12

YACOB I10 [TPOTPAMME




8 KVIACC

No HaumMmeHnoBaHue
B pa3aesioB U TeM
n/n
MPOrpaMMbl

Pazgen 1. TerioBele siBJIeHUS

CtpoeHue u CBOMCTBa
BEIIIECTBA

KoJunuecTBO 4acoB

Bcero

OcHoBHOe coiep:KaHue

OCHOBHBIE TTOJIOKEHUS
MOJIEKYIISIPHO-KHHETHIECKOI Teopun
CTpoeHus BelecTBa. Macca pasmepsl
aTOMOB U MOJIeKYJl. OTBITHI,
MTOATBEPKJAIOIINE OCHOBHBIC
MOJIOKEHHUS
MOJIEKYJISIPHO-KHHETHYECKOH TEOPHH.
Mopenu TBEPAOrO, KUAKOTO

¥ Ta3000pa3HOTO COCTOSHUMA
BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OObsICHEHNE
CBOMCTB I'a30B, JKUIKOCTEH 1
TBEPIBIX TEJN HA OCHOBE MOJIOKEHUN
MOJIEKYJIAPHO-KMHETHYECKON
teopun. CMaurBaHuE U
KalnUJIJIAPHBIC SABJICHUA. TemmoBoe
paciMpeHue u cxaTue

OcHoBHDBIE BHABI 1eITeJILHOCTH

Habnronenue n uHTEpIIpETaLIns ONBITOB,
CBHUIETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHHM BEUIECTBA: ONBITHI C PACTBOPEHUEM
pPa3IMYHBIX BEIIECTB B BoJie. Pemenue 3anay mo
OLICHMBAHUIO KOJIMYECTBA aTOMOB HJIM MOJICKYJI B
eAuHUIe 00bEMa BELIECTBA.

AHanu3 TeKCTa IPeBHUX aTOMUCTOB (HAaIpUMeED,
(hparmenTa moamel Jlykpenus «O mpupose
BeIlei») ¢ M3IIOKEHHEM 000CHOBAaHHUH aTOMHOM
TUNOTE3bI (CMBICIOBOE yTeHue). OueHka
ybemuTensHOCTH 3TUX 000cHOBaHWH. OOBsICHEHHE
OpOYHOBCKOTO BMKCHHUS, SIBICHUSA AUPPY3UH U
pa3nu4uil MEXYy HUIMHU Ha OCHOBE IMOJIOKEHUI
MOJIEKYJIAPHO-KHUHETHYECKOM TEeOpUr CTPOECHUS
BemecTBa. OOBSICHEHNE OCHOBHBIX PA3JINIHiA B
CTPOEHUU T'a30B, KUJKOCTEU U TBEPABIX TEI

C UCIIOJI30BAHNEM TIOJIOXKEHUH MOJIEKYJISPHO-
KMHETHYECKOH TEOPHH CTPOSHHSI BEIIECTBA.
[IpoBeneHue ONMBITOB 110 BHIPAIIUBAHHIO
KPHUCTAJUIOB TIOBAPEHHOM COJI WIIH
caxapallpoBeneHue 1 0ObsICHEHHE OIIBITOB,
JE€MOHCTPHUPYIOIINX KAITWIUISIPHBIE SIBICHUS U
sBJIeHre cMaunBaHust. OOBsICHEHHE PoONn
KalWUIAPHBIX SBIECHUM IS TOCTYTUIEHUS BOJBI B
opranusM pactenuid. Habmonenue, nposeneHue u
00BSICHEHHE OTIBITOB MO0 HAOJIOIEHHUIO TEIIJIOBOTO
paclIMpeHHust ra30B, )KUAKOCTEN U TBEPABIX TE.
OOmBsicHeHne coxpaHeHUs1 00bEMa TBEPIBIX Tell,
TEKY4YEeCTH >KUAKOCTH (B TOM YHUCIIE, Pa3HULIBI

B TEKYYECTH IS Pa3HBIX KUAKOCTEN), TaBICHUS
ra3za. [IpoBenenue onbITOB, AEMOHCTPUPYIOLIIX




3aBHCUMOCTb JaBJICHHS BO3/lyXa OT ero o0bséma u
HArpeBaHus M OXJIAXKICHHS, U UX 00BsICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHUS.
AHanu3 NpaKTHYECKUX CUTYALMH, CBSI3aHHBIX

CO CBOMCTBAMMU Ia30B, KUIAKOCTEN U TBEPABIX TEI

1.2

Tennossle IpoLEecChl
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Temnepatypa. CBsi3b TEMIIEPATYPBI
CO CKOPOCTBIO TEIJIOBOTO JIBHKEHHUSI
qacThll. BHYTpeHHSS SHEPTHSL.
CrniocoObl U3MEHEHUS] BHYTPEHHEH
SHEpPruM: Teronepeaayda u
coBepireHne padboTel. Bubt
TEIUIONepeadu: TeTIONPOBOIHOCTD,
KOHBeKIMs, u3inydenue. Komudectso
TEIUIOTHL. Y IeTbHAS TETIOEMKOCTh
BelecTBa. Termo00MeH 1 TerIoBoe
paBHOBecHe. YpaBHEHHE TEIIOBOTO
Oananca. [lnaBneHue u oTBepACBaHNE
KPUCTAIUTHYECKUX BEIIECTB

VY aenpHas TETIOTA TUIABICHUS.
[TapooOpa3oBaHue U KOHICHCAIIUS.
Ucnapenue. Kunenue. Y nenpHas
TEIUIOTa MapooOpa3oBaHMUS.
3aBHCUMOCTD TEMITEPATYPbI KUIICHUSI
0T aTMOCc(epHOro JAaBJICHUS.
BraxnOCTh BO3tyXa. DHEpPIrus
TOITUBA. Y eNIbHAs TeIIoTa
cropanus. [IpuHIAIBL paboTHI
temnoBeIX aurarencii KI1J]
TEIUIOBOTO JIBUTATENS. TeIoBbIe
JIBUTATEJIN 3allluTa OKPYKarouen
cpenbl. 3aKOH COXpaHEeHHS U
TIPEeBpAICHHS YHEPTHH B TETUIOBBIX
poreccax

ObocHOBaHKE TPaBIII H3MEPEHUS TEMIIEPATYPHI.
CpaBHeHHE Pa3MTUUHBIX CIOCOOOB U3MEPEHHS U
mIKan remmneparypsl. Habmogerne n o0bscHeHne
OTIBITOB, AEMOHCTPUPYIOIINX U3MEHEHNE
BHYTpPEHHEH dHEpruu Teja B pe3yJibTaTe
TeruIonepeaady u paboThl BHEITHUX CHIL.
Habmonenmne u 00bsICHEHHE OIBITOB, O0CYXKICHUE
IIPaKTUYECKUX CUTYaLUH, IEMOHCTPUPYIOLIUX
pa3TUYHBIE BUIBI TETUTOTIEPEIadH
TEIUIONPOBOTHOCTh, KOHBEKITHIO, H3ITyUeHHE.
UccnenoBanue siBneHus TemiooOMeHa

MIPY CMELINBAHUHU XOJIOJHOM U TOpsSYEN BOJIBI.
HaGmoienne yCcTaHOBIEHUS TETLTOBOTO
PaBHOBECHSI MEKY TOpAYEH U XOIOIHOU BOJOM.
Ompenenenue (M3MepeHNE) KOJTUIESCTBA TEILIOTHI,
MIOJTy9€HHOTO BOJIOH MPH TEIIIOOOMEHE C
HarpeThIM METAIUTHYECKUM ITHITHHIPOM.
Ompenenenne (M3MepeHNE) yACIbHON
TEIJIOEMKOCTH BellecTBa. Pemenue 3amay,
CBSI3aHHBIX C BBIYHCIIEHHEM KOJMYECTBA TEIUIOTHI
U TEIJIOEMKOCTH IIPH TEIIO0OMEHE.

AHanmu3 cuTyarnui IpakTHIeCKOr0 UCTIOIh30BAHMUS
TETUIOBBIX CBOWCTB BEIIECTB M MATEPHUAJIOB,
HaIpuMep, B LENSIX SJHEProcOepeKeHus:
TETUTOU30JISIIHS, YHEProcOeperaroye KpbIIim,
TEPMOAKKYMYJIISTOPHI U T. 1. HabmoneHue
SIBIICHUH WCTIAPSHUS U KOHICHCAITIH.
HccnenoBanne mporecca nCHapeHus pa3TuIHbIX
xunkoctell. OObsICHEHNE SBJICHUH HCTIApEHUS U
KOHJIEHCAllUM Ha OCHOBE aTOMHO- MOJIEKYJISIPHOTO
yuenus. HaOnronenne n 00bscHEHHE MTporiecca
KHIICHHA, B TOM YHCJIC 3aBUCUMOCTU TEMIIEPATYPhbI




Uroro no pazpeny
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KHIIeHHs OT AaBieHus. Onpenenenue (M3MepeHue)
OTHOCUTEILHOH BIQKHOCTH BO3/yXa.
Habumroienue npomecca miiaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIb/IA.
CpaBHEHHE MPOIIECCOB TUIABICHUS
KPUCTAIUTHYECKUX TEN U Pa3MSTYCHUS TTPH
HarpeBaHUU aMop(dHEIX Ten. OnpenaeneHne
(M3MepeHue) yIenpHON TEIUIOTHI IJIaBJICHUS JIbAA.
OOnbsicHeHUe SBJICHUH MJIaBICHUS U
KpUCTAJDIH3AINH HA OCHOBE aTOMHO-
MOJIEKYJIsIpHOTO y4yeHus. Pemenue 3agay,
CBSI3aHHBIX C BEIYMCIICHHEM KOJIMYECTBA TETIOTHI
B IpoOIleccax TeIUIoNepeIadn MPH TUIABICHUH H
KpUCTAIDIH3AINH, UCTIAPEHUH U KOHICHCAIVH.
AHanmm3 CUTyaluil MpakTHIeCKOro MPUMEHEHUS
SIBIICHUH TUTABJICHUS U KPUCTAILTU3AINH,
HaIpuMep, MOTyIeHUE CBEPXUUCTHIX MaTEpUaOB,
coJieBas Tpeiika u Jp. AHaIU3 paboThI 1
00bsICHEHHE TIPUHIINTIA JEHCTBHSI TETLIIOBOTO
nIBUTaTels. Beraucienne Konn4ecTBa TEIUIOTEHI,
BBIJICIISIONICTOCS TIPH CTOPAaHUU Pa3IMYHBIX BUIOB
torumBa, u KI1J[ neuratemns. O6cyxneHne
AKOJIOTHYECKUX MOCTIEICTBUI HCIIOIb30BaHUS
JIBUTATEJe BHYTPEHHETO CTOPAHHUS, TETUIOBBIX U
TUAPOIIEKTPOCTAHIIUI

Pasznen 2. DaekTpuyecKkre U MArHUTHbIE SIBJIEHUSI

2.1

DNeKTpUdIecKre
3apsiabl. 3apsHKEHHbIE
Tena U ux
B3aNMOJICHCTBHE

Onextpusanus Ten. JBa pona
ANEKTPUUYECKHUX 3apsI0B.
B3aumogeiicTBue 3apsikeHHBIX Tedl.
3axon Kynona (3aBUCHMOCTB

CHJIBI BSaHMOHeﬁCTBHH 3apsSKCHHBIX
TEJ OT BETUYUHBI 3apSAI0B U
PacCTOSIHUSI MEXKILy TeJIaMH).
DIEeKTPUIECKOE TOJIE.
Hanpsk€HHOCTB 3IEKTPUIECKOro

Ha0uroienue 1 mpoBeICHHUE OIBITOB 110
3JIEKTPU3ALIUU TEJI P CONPUKOCHOBEHUH U
nHayknued. HabnroneHne u o0bsacHeHNe
B3aUMOJICUCTBUS OJHOUMEHHO U PA3HOMMEHHO
3apsKeHHBIX Tesl. OObACHEHHE TPUHIINIIA
neiictust anekTpockomna. OObsICHEHHUE SBICHUN
JJIEKTPU3aLHH [IPU CONIPUKOCHOBEHUH TEJ U
WHAYKIMEN C UCTIOb30BAHUEM 3HAHUM O
HOCHTEJISAX IJIEKTPUYECKUX 3aPS 0B B BELLIECTBE.




2.2

IMocTosHHBIN
ANEKTPUIECKUN TOK
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noJist. [Ipuniun cynepnosuuuu
ANEKTPUYECKUX MoJIei (Ha
KayecTBEHHOM ypoBHe). Hocurenu
JNEKTPUYECKHX 3apsII0B.
OneMeHTapHbIN dJIEKTPUIECKHM
3apsn. CTpoeHne aToma.
[IpoBOOHMKY U JUAIEKTPUKH. 3aKOH
COXpaHEHUs IEKTPUUYECKOT0 3apsiaa

DNEeKTpUYECKUN TOK. Y CIOBUS
CYILIECTBOBAHUS AJIEKTPHUUECKOTO
TOKa. ICTOYHWKY TIOCTOSTHHOTO
TOKa. JIeCTBUS 3JIEKTPUUECKOTO
TOKa (TEIUIOBOE, XMMUYECKOE,
MarHuTHOE). DIeKTPUIECKHIA TOK
B XKHUJIKOCTSIX U Ta3ax.
DNeKTpudecKas 1elb.

Cuina Toka. DIeKTPHIECKOoe
HaIpsDKeHUeE.

ConpoTuBieHNE MPOBOAHAKA.

Y aenbHOE COIIPOTHUBJICHUEC BCUICCTBA.

3akoH OMa AJ1s ydacTKa LIETH.
[locnenoBarensHOE 1

napajuieIbHOE COeMHEHNE
MIPOBOJHUKOB. PaboTa 1 MOIITHOCTh
AIEKTPUIECKOTO TOKA. 3aKOH
xoynsa—Jlenna. DaexkTpuaeckue
LIETIA ¥ IOTPEOUTENN DICKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMBIKaHUE

Pacnio3naBanue v 00bsICHEHHE SIBJICHUM
SJIEKTPHU3ALMY B TOBCCAHEBHOM JKU3HH.
HaGmronenue v 0ObSICHEHHE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
3JIeKTpUYecKoro 3apsaa. HabmroaeHne onbITOB 1o
MOJICITMPOBAHUIO CHJIOBBIX JIMHUH DJIEKTPHUECKOTO
nons. MccnenoBanue NeMCTBUA 3JIEKTPUUECKOTO
T10JIsL HA IPOBOJHUKY M JUIJICKTPUKH

HaGuroienue pa3inuyHbIX BUIIOB IEHCTBUS
3JIEKTPUYECKOTO TOKA U OOHAPYKESHUE ITUX
BUJIOB JICHCTBUSI B TOBCETHEBHOM JKU3HU.
Habumroienne BO3HUKHOBEHUS Ta30BOTO pa3psiia

U JICKTPUYECKOTO TOKA B skuaKocTH COOpKa u
WCIIBITAHUE JIEKTPUIECKON IETIH TOCTOSHHOTO
ToKa. MI3MepeHue Crilbl TOKa aMIepMETPOM.
H3mepeHue 3IeKTpUIeCKOro HanpsHKeHUS
BosbTMETpOM. [IpoBenenue u oobscHeHnE
OTIBITOB, AEMOHCTPUPYIOIINX 3aBUCIMOCTh
3JIEKTPUIECKOTO COITPOTUBIICHHUS TIPOBOIHHKA

OT €ro AJIMHBLI, I1omaanu monepeyYHoOro CCUCHUA

1 MaTepuana. MccnenoBaHue 3aBUCUMOCTH CHITBI
TOKa, MMPOTEKAIOIIETO Yepe3 Pe3UCTop,

OT COMPOTHUBJICHUS PE3UCTOPA U HATIPSIKCHHUSI

Ha pe3uctope. [IpoBepka npaBuia CIOKCHUS
HaIpPsDKEHUH TPU ITOCIIE0BATENHFHOM COSTMHEHUN
JIByX pe3ucTopoB. [IpoBepka npaBuia Jist CUIIbI
TOKA TPH MapaIe]IbHOM COSIMHEHUH PE3UCTOPOB.
AHanu3 cuTyanuii mocaeI0BaTeIbHOTO U
MapajuIeIbHOTO COeTUHEHHS TPOBOTHUKOB

B IOMalIHUX 3JICKTPUUCCKUX CECTAX. Pemenne
3a/1a4 ¢ UCIOJIb30BaHUeM 3akoHa OMa u hopmMyn
pacdéra 3JeKTPHYECKOTO COMPOTHBIICHUS MTPU
IOCJICZI0BATEIBHOM U NapaLIeIbHOM COSAMHEHUN
poBOIHUKOB. Omnpesenenne paboTe
AJIEKTPUIECKOT0 TOKA, TPOTEKAIOIIETO Yepe3
pesuctop. Onpesenenne MOITHOCTH
3JIEKTPUYECKOI0 TOKA, BBIICISIEMON Ha PE3UCTOPE.




2.3

MarauTHbIC SBICHUS

1.5

ITocTosTHHBIC MarHHUTHI.
B3auMonelicTBre MOCTOSIHHBIX
MarHuToB. MarautTHoe moiie.
MarsuTtHoe 110J1¢ 3eMJIH 1 €T0
3HAYCHHE JIJIs )KM3HHM Ha 3eMIIe.
OnsIT Opcrena. MaruutHoe nose
3JIEKTpUUECKOTro ToKa. [IpumeHeHue
3JIEKTPOMATrHUTOB B TEXHHKE.
JelicTBuEe MarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM.
DJIIEKTPOABUTATEb IOCTOSIHHOTO
Toka. Mcmoap30BaHme
3JIEKTPOJIBUraTeNIed B TEXHUUECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA YEPE3
JAMIIOUKy OT HampsbKeHus Ha Hell. Onpenenenue
KII[ narpeBarens. UccnenoBanue
peoOpa3oBaHus FJHEPTUH MPHU MOABEME TPy3a
anekTpoaBuraresieM. OObsICHEHNE YCTPONCTBA U
NpUHLUIA ACUCTBUS JOMAITHUX
3JIEKTPOHATPEBATENBHBIX TPUOOPOB.
OOBsCHEHUE PUYHH KOPOTKOTO 3aMBIKaHUS U
NPUHIUIIA ACUCTBUS TUIABKUX MPEJOXPaHUTEICH.
Pewenne 3anay ¢ UCNIONB30BaHUEM 3aKOHA
Mxoyna—Jlenua

HccnenoBanre MArHUTHOrO B3aUMOACHCTBUS
MOCTOSIHHBIX MarHUTOB. V3yueHrne MarHuTHOT'O
I0JIS1 HOCTOSIHHBIX MAarHUTOB MIPHU UX
oOBvenHEeHNN 1 pa3aeneHnn. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBHUSI TOCTOSTHHBIX
MarHuToB. M3ydeHne MarHuTHOTO OIS
MTOCTOSTHHBIX MarHUTOB TPH X O0BETUHEHUH U
pasznenenuu. IlpoBeneHue onbITOB MO
BU3YaJIU3AIUHU T10JISI IOCTOSTHHBIX MarHUTOB.
N3yueHue siBIeHUS HAMarHUYWBAaHUS BEIIECTBA.
HccnenoBanue nedCTBUA 3IEKTPUUECKOTO TOKA Ha
MarHuTHYIO cTpenky. [IpoBeeHue OMBITOB,
JIEMOHCTPUPYIOIINX 3aBHCHMOCTD CHIIBI
B3aUMOJICUCTBUS KATYIIKU C TOKOM U MarHuta oT
CUJIBI U HAIIPABJICHUS TOKA B KaTyIIKe. AHAIN3
CUTYaIMi MPaKTHIECKOT0 TPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYIECKUX
YCTPOMCTBAX, MPOMBIIIUIEHHOCTH, METUITIHE).
H3yueHue AeiCcTBUS MArHUTHOTO IOJIS Ha
MPOBOJIHUK C TOKOM. M3yuenue neicTBus
anektponsuratens. 3mepenue KI1J]
3JIEKTPOJIBUTaTelIbHOW yCTaHOBKHU. Pacnio3HaBaHue
¥ aHAJIU3 Pa3IUIHBIX PUMEHEHUH
3JIEKTPOJIBUraTeNeH

(TpancnopT, OBITOBBIE YCTPOWCTBA U 1Ip.)




2.4

DNeKTpOMarHuTHast
WHIYKIHAS

Hroro no pazneny

PesepBHOe BpeMs

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

37

68

3 14.5

OnsiTel Papanes. SABnenue
3JEKTPOMAarHUTHON UHIYKIUH.
IIpaBuio Jlenma. 3aexTporeHeparop.
Crioco0bI TOyYeHHSI SIEKTPUIECKON
3HEPruu. DIEKTPOCTAHLIUU

Ha BO300HOBIISIEMbIX HCTOUHUKAX
SHEPTUU

OMNBITEI IO UCCIEIOBAHUIO SIBICHUS
3JIEKTPOMATHUTHOW UHIYKIIUU: UCCIEIOBAHNE
W3MEHEHUH 3HAUCHUS U HAIPABIICHUS
WHAYKIIMOHHOTO TOKa




9 KJIACC

Ne HaumenoBanue pa3nesioB KonnyecTBo yacoB OcHoBHOE coaepKaHue OcHOBHBIE BUABI A€ATEIHLHOCTH

n/n M TeM NMPOrpaMMbl Bcero K/P | II/P

Pa3nen 1. Mexannyeckue siBJeHUs
MexaHndeckoe ABHKEHHE. Amnanus 1 00cyKaeHue pa3TuIHbIX IPUMEPOB
Marepuanpaas Touka. Cucrema MeXaHH4ecKoro ABMkeHns1. O0cyxaeHne
orcuéra. OTHOCUTENBHOCTh TpaHUL IPUMEHUMOCTH MOJIENIN
MEXaHUYECKOTO JBM)KECHUS. «MarepuanpHas Touka». Onucanue
PaBHOMepHOE MpsIMOTMHENHHOE MEXaHWYECKOTO JABM)KEHUS Pa3INIHBIMHU
nBmxenne. HepaBHOMepHOE criocobamu (ypaBHEHHE, Ta0MHIIA, TPAPUK).
MIPSIMOJINHEWHOE IBU)KECHHUE. AHanu3 )XU3HEHHBIX CUTyalUi, B KOTOPBIX
CPGI[HSISI 1 MI'HOBCHHAas1 CKOPOCTb MMPOABJIACTCA OTHOCUTECIILHOCTD
TeJa IpY HEPaBHOMEPHOM MEXaHMUYECKOT'O IBHKCHUSI.
JIBIDKEHUH. Y CKOpEHHE. HaOnroneHne MexaHMYeCKOTO IBMXKEHHS Tella
PaBHOYCKOpEHHOE NPSAMOJIMHEWHOE OTHOCHUTENIFHO pPa3HBIX Te OTCUETA.
nexerne. CBOOOIHOE TIa/IeHHeE. CpaBHeHMeE IMyTEH U TPACKTOPHUM IBHKEHUS
Onbitel [Nanunes. PaBHomepHoe OJIHOTO U TOTO K€ T€JNa OTHOCUTEIBHO Pa3HbIX
JBIKEHHE 10 OKpy)HOCTH. [lepron = Texn orcuéra. AHanu3 Tekcra ["amunes 06
1 4acToTa O6paHl€HI/ISI. JInneinas u OTHOCHUTCJIBHOCTH ABWXXCHMUS, BBIIIOJTHCHHC

11 MexaHnueckoe IBHKEHHE 10 1 YTJI0Basi CKOPOCTH. 3aJjaHMH 1O TEKCTY (CMBICIIOBOE YTCHHUE).

U CII0COOBI €r0 OIUCAHUS

IleHTpOCTpEMUTENBHOE YCKOPEHHE

Omnpenenenre cpeaHe CKOPOCTH CKOIBKEHUS
OpycKa WK JIBWKEHUS IIApUKa [0 HAKJIIOHHOH
TUIOCKOCTH. AHAIIN3 U 00CYXIEHHE CIIOCO0O0B
MPHUOIMKEHHOTO OTIPEIETICHUSI MTHOBEHHOM
ckopocTH. Onpeenenne CKoOpocTH
PaBHOMEPHOTO ABMKEHUS (IIapuKa B
SKUJKOCTH, MOJIEIH 3IEKTPUUECKOTO
aBTOMOOWIIS M T. I1.). OmpeiesnieHne myTH,
MPONJEHHOTO 3a TaHHBIN NPOMEKYTOK
BPEMEHU, U CKOPOCTH TeJla

1o rpa)uKy 3aBUCUMOCTH IIyTH PABHOMEPHOTO
JBHKCHHS OT BpeMeHH. O0CyKIeHHE
BO3MOJKHBIX TPUHITUIIOB JCHCTBUS IPUOOPOB,
U3MEPSIOLINX CKOPOCTh (CIHIOMETPOB).
Brruucienne myTH U CKOPOCTH TIPH
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM




JBIDKEeHUHU Tena. OnpeseneHrue IpoueHHOro
MyTHU U YCKOPEHUS JBIKECHUS TeJa 1Mo rpaduky
3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOTO
MPAMOJIMHEMHOTO ABWKEHHUS TeJia OT BpPEMEHHU.
[IpoBepka runoTes3bl: eciu mpu
PaBHOYCKOPEHHOM JBH)KCHHUU

0e3 HauaThbHOM CKOPOCTH ITyTH OTHOCSITCS KaK
PSAI HEYETHBIX YUCEI, TO COOTBETCTBYIOIINE
MPOMEXKYTKUA BPEMEHHU OJTMHAKOBBHI.
Omnpenenenne yCKOPEHUS Tella Ipr
PaBHOYCKOPEHHOM JBIXKCHHUHU 110 HAKJIOHHOMN
miockoctu. 3Mepenue nepuojia 1 4acToTh
oOpaimeHus Temna 1mo OKpy>KHOCTH.
Ornpezaenenne CKOPOCTH PaBHOMEPHOTO
JIBIDKEHUSA TeJa 1O OKPYKHOCTH.

Pewrenue 3amay Ha onpeneiaeHue
KMHEMAaTHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBIDKCHUSI PA3TUYHBIX BUIOB.
Pacnio3naBanvie u npuOIMKEHHOE OITUCAHKE
Pa3IUYHBIX BUJOB MEXaHUYECKOTO ABUKCHUS
B MIPHUPO/IC ¥ TEXHUKE (Ha MprMepax CBOOOIHO
MMaJaroluX Tel, IBKEHUS )KUBOTHBIX,
HeOECHBIX Tell, TPAaHCTIOPTHBIX CPEJICTB U Jp.)

1.2

BsaumoencTBue e

20

IlepBblit 3axkoH HeroToHa. Bropoit
3akoH Hrrotona. Tperuit 3akoH
Herorona. [IpuHimn cynepno3sunuu
cui. Cuna ynpyrocTd. 3akoH ['yka.
Cuna TpeHus: cuia TPeHH
CKOJIB)KEHUSI, CHJIa TPEHUS TTOKOS,
nIpyrue Buasl Tpenus. Cuna
TSDKECTH U 3aKOH BCEMHUPHOT'O
Tarotenus. HaGmonenue u
00CYXICHHE ONBITOB C ABMKCHHUEM
TeJa MpH YMEHbIIEHUH BIUSHU
JIPYTHUX Tell, NPENATCTBYIOIIMNX
IBIDKEHHUIO. AHAJIN3 TEKCTA
lasinnes ¢ onucaHueM MBICIIEHHOTO

Hab6nronenue u o6cyKaeHUe OMBITOB

C IBIDKCHUEM TeJa IPH YMEHBIICHUH BIUSHUS
JPYTHX TeJl, MPEISITCTBYIOLIUX JBHKCHUIO.
Amnanu3 Texkcra ["anuies ¢ onucaHuem
MBICIICHHOTO 9KCIIEPUMEHTA,
00O0CHOBBIBAIOIIETO 3aKOH HHEPILIUH;
BBITIOJIHEHHE 3aJaHUI 110 TEKCTY (CMBICIIOBOE
gyrenue). OO0CyXIeHne BO3MOKHOCTH
BBITIOJTHEHHS 3aKOHA MHEPLUH B Pa3IMYHBIX
cucremax orcuéra. Habmoaenue u
00CyX/IeHHE MEXaHHUYECKUX SIBIICHUIA,
HPOUCXOJIINX B CHCTEME OTCUETA
«Tenexka» npu €€ pABHOMEPHOM U
YCKOPEHHOM JIBU)KEHUH OTHOCHTEIILHO




9KCHEPUMEHTa, 000CHOBBIBAIOILETO
3aKOH MHEPIUH; BBIMOJHCHHE
3aJlaHAl TI0 TEKCTY (CMBICIIOBOE
yrerne). OOcyxaeHne
BO3MOXKHOCTH BBITIOJTHCHHUS 3aKOHA
WHEPIMH B PA3IMYHBIX CHCTEMAaX
orcuéra. Habmonenne u
00Cy)ICHIE MEXaHUICCKIX

kaOuHeTa Gusuku. JleicTBUs ¢ BEKTOpaMu
CHJI: BBIIIOJTHEHUE 3aJaHUH 110 CIIOKEHUIO U
BBEIYUTAHUIO BeKTOpoB. Habmronenue u/mmm
MIPOBEJICHHE OTBITOB, AEMOHCTPUPYIOIINX
3aBUCHMOCTH YCKOPEHHUsI TeNla OT
MIPHIJIOKEHHOW K HEMY CHITBI 1 MacChl Tefa.
AHanu3 u 00bsSCHEHHE SIBICHUIA

C HCIIONIB30BaHUEM BTOPOTo 3akoHa HeioToHa.
Pemienue 3agay ¢ UCTIONIB30BaHUEM BTOPOTO
3akoHa HpI0TOHA M mpaBMITa CIIOKEHHS CHIL.
Onpenesnenue KECTKOCTU NPYKUHBI. AHAIH3
CUTYyallUH, B KOTOPBHIX HAOIIOAAIOTCS YIPYyTHE
nedopMaIim, 1 uX 00ObSICHEHHUE C
HCIoNb30BaHueEM 3akoHa ['yka. Pemenue 3agau
C HCIIONB30BaHUEM 3aKkoHa ['yKa.
HccnenoBanne 3aBUCHMOCTH CHITHI TPEHHS
CKOJIB)KEHUS OT CHJIIBI HOPMAJIBHOTO JIABJICHMSL.
OO6cyxaeHne pe3yabTaToB UCCIICIOBAHUSL.
Onpenesnenne KodQPHUINEHTA TPEHUS
CKOJBXKeHUs. VI3MepeHne CHITBI TPEHMSI TTIOKOSL.
Pemrenue 3anau ¢ ucronb3oBanueM GopMyIIbl
JJ1d CUJIbl TPECHUA CKOJILXKCHUA. Ananus
JIBUKEHHS TEJ TOJIBKO IO EHCTBHEM CHITBI
TSHKECTH — CBOOOHOTO NasieHus. OObsICHeH e
HE3aBUCHMOCTH YCKOPEHHUSI CBOOOIHOTO
najieHus oT Macchl Tena. OneHKa BeTHYHHBI
CHUJTBI TSTOTEHUS, IEHCTBYIONIEH MEXIY ABYMS
TemamMu (71 pa3HbIX Macc). AHAIN3 IBKEHUS
HEOECHBIX TEJI IO JAEUCTBUEM CUJIbI
TATOTEHUS (C UCTIOIH30BAHUEM
JTOTIOJTHATEBHBIX UCTOYHHKOB WH(OPMAITHH).
Penrenue 3agau ¢ UCIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (OpMYJIBI

JUTS pacu€Ta CUIIBI TSHKECTH. AHAIN3
OpPUTHHAIILHOTO TEKCTA, OIMUCHIBAIOIIETO
IIPOSABJICHUSA 3aKOHA BCCMUPHOI'O TATOTCHUA,
BBINOJIHEHHE 33/IaHUI MO TEKCTY (CMBICIIOBOE




1.3

3aKOHBI COXpaHEHUS

10

Nmnynsc tena. 3menenue
umnyssca. UMmynsc cussl. 3akoH
COXpaHEHNUs UMITyJbca. PeakTuBHOE
IBIDKEeHHE. MexaHndeckas pabota
¥ MOITHOCTE. PaboTa CHI TSKECTH,
YIPYTOCTH, TpeHUs. CBs3b SHEPTUU
u pabotsl. [loTeHunansHas sHeprus
Teja, MOHATOrO Hal
MTOBEPXHOCTHIO 3EMIIH.
[ToTeHumanbHast SHEPIUS CKATOU
npyxuHbl. Kunernyeckas sHeprus.
TeopeMa 0 KHHETUYECKOU SHEPTHH.
3aKOH COXPAaHEHUsS] MEXaHUYECKON
SHEPTUHU

yreHue). Habmoenue u 00CyKIeHUE OITBITOB
10 U3MEHEHHIO Beca TeJa MpU YCKOPEHHOM
JBKEHUU. AHAIU3 yCIOBUI BOSHUKHOBEHHUS
HEBECOMOCTH U Ieperpy3ku. Pemenue 3ama4
Ha OMpeJIeICHIE Beca Tea B Pa3IMUHbIX
YCIOBUSIX. AHANU3 CWII, ACUCTBYIOIINX Ha
TeTo, ToKosIeecs Ha orope. OnpenencHue
LIEHTpA TSDKECTU Pa3IUYHbIX TET

Habnronenue u o6cyKaeHUE OTBITOB,
JIEMOHCTPUPYIOIUX MEepeaady UMITyJIbca

IIPY B3aMMOJACUCTBUN Tel, 3aKOH COXPAHEHUS
UMITyJIbCa PH A0COMIOTHO YIPYTroM U
HEYNpYyroM B3aMMOAECHCTBUU TeJl. AHAIN3
CUTyallil B OKpY>KaroLIeH KU3HHU C
WCIOJIb30BaHNEM 3aKOHA COXPAaHEHUS
uMmnyJisca. PacriosHaBanue sBJIeHUS
PEaKTUBHOTO JBM)KEHUS B IPUPOJIE U TEXHUKE.
IIpuMmeHeHne 3aKOHA COXPAHEHUS UMITYJIbCa
JUTsl pacuéTa pe3ysIbTaTOB B3aMMOACHCTBHUS TEI
(Ha mpuMepax HeyNpyroro B3auMOJICHCTBUS,
YIPYTOro LEHTPATbHOTO B3aUMOAECHCTBUS
JIByX OJIMHAKOBBIX T€J, OJHO U3 KOTOPBIX
HEenoJBMXKHO). Perenne 3anay ¢
UCIIOJIb30BaHUEM 3aKOHA COXPAHEHUSI
umiynbca. OnpeaeneHue padboThl CHIIBI
YIPYTOCTH IIpU NOABEME IPy3a C
WCIIOJIb30BaHNEM HEMOJBUKHOTO U
MOJBMKHOTO O6JI0KOB. MI3MepeHne MOLTHOCTH.
N3Mepenne MOTeHINaNbHOM 3HEPTUHN YIPYTO
nepopMUPOBaHHOM MpyKUHBL. V3MepeHue
KMHETUYECKON SHEPTUHU Tena 10 AINHE
TOPMO3HOTO ITyTH. DKCIIEPUMEHTAIBLHOE
CpaBHEHHE U3MEHEHH TOTEHIINATBHON U
KUHETUYECKOW SHEPIUi TeNa P IB>KEHUH
10 HAaKJIOHHOH IJIOCKOCTH.
DKCTepuMeHTaIbHas! MPOBEPKa 3aK0Ha
COXpaHEHHUS MEXaHUYECKOH SHEPTUH MPU




cBoOogHOM mageHuu. [Ipumenenue 3akoHa
COXpaHEHHUS MEXaHUYECKOU SHEPTUH ISt
pacuéra MOTeHIMAIBHON U KHUHETUYECKOH
SHepruii Tena. Perenue 3agay ¢
KCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUHN

Hroro no pazneny

Pasznen 2. MexaHn4yecKHe KOJI€0AHUS U BOJIHBI

40

2.1

2.2

Mexannueckue KojieOaHus

MexaHnuecKre BOJTHBI.
3ByK

KonebarenpHoe ABMKEHHE.
OCHOBHBIE XapaKTePUCTUKH
KoJIeOaHMIt: MepHo/I, YacToTa,
aMIuMTya. MaremMaTuieckuii u
MIPYXKUHHBIN MasSTHUKU.
IIpeBpalienue 3Heprun pu
K0JIe0ATEILHOM JIBIKEHHH.
3aryxaromue KoleOaHusl.

By neHHbBIE KOTeOaHMs.
Pe3onanc

Mexanuueckre BoaHbI. CBOHCTBaA
MeXaHU9IeCKUX BOJH. [IpomgoapHbIe

Y nonepeyHble BOIHBL. JlinHa
BOJIHBI U CKOPOCTb €€

pacnpocTpaHeHus. MexaHuueckue

Habnronenue xonedanuii oy neiictBuem cui
TSDKECTH U YIIPYTOCTH M OOHAPYKEHUE
MOTOOHBIX KOJICOAHHI B OKPYIKAIOIIEM MHUPE.
Amnanu3 KonebaHuii rpy3a Ha HUTH U Ha
npyxxuHe. OnpeneneHue 4acToOTh

KoJIeOaHUI MATEMaTHUECKOTO U MPY>KUHHOTO
MasTHUKOB. Habnronenue u oObsicHeHue
SBJICHUS pe30oHaHca. VccnenoBanue
3aBUCHUMOCTH IEpHOAa KoeOaHui
MOJIBEIIEHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
[TpoBepka HE3aBUCUMOCTH TIEpHOAA
KoJsiebaHuil rpy3a, HOJABEIICHHOTO K JIEHTE, OT
Macchl rpy3a. Habmonenue u o0cyxaenue
OTIBITOB, JIEMOHCTPUPYIOIINX 3aBUCHMOCTD
nepuoja KonebaHui npy>KHHHOTO MasiTHUKa
OT Macchl Ipy3a U KECTKOCTU NPYKUHBI.
IIpumMeHeHnne MaTeMaTHYECKOTO U
NPY>KUHHOTO MasiTHUKOB B Ka4ecTBE MOAEeH
IUIS OTIMCAaHUS KoJieOaHUH B OKpY’KaloeM
Mupe. Perienre 3a1a4, CBA3aHHBIX C
BBIYUCIICHHEM HJIH OIIEHKOHW YaCTOTHI
(nepuona) konebanuii. IsmMepenne yckopeHHs
CBOOOJTHOTO MaJIeHUS

OOHapy>kKeHHE U aHAIN3 BOJTHOBBIX SIBIICHUN B
oKkpyxaroieM mupe. Habmonenue
pacrpocTpaHeHus IPOAOIBHBIX U TIONEPEYHBIX
BOJIH (Ha MOJIeNIN) U OOHApYKEHUE
aHAJIOTHYHBIX BUJIOB BOJIH B MPHUPOJIE (3BYK,
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Pa3jien 3. DieKTpOMarHuTHOE MoJie U JIEKT

DIIeKTPOMArHuTHOE TI0JIE U
3JIEKTPOMArHUTHBIE BOJTHBI

3.1

HUroro no pazneny

BOJIHBI B TBEPJIOM TeJIe,
celiCMHUYECKHe BOJHBI. 3BYK.
I'poMKOCTB 3ByKa U BBICOTA TOHA.
Otpaxxenue 3Byka. MH(DPa3BYyK 1
YIIBTPa3ByK

POMArHMTHLIC BOJIHBI

DIIEKTPOMarHuTHOE MOJIE.
DIIEeKTPOMArHUTHEIE BOJIHEI.
CBoiicTBa 3J1€KTPOMarHUTHBIX
BouH. [1Ikana aneKTpoMarHuTHRIX
BOJIH. Mcrionb30BaHue
3JIEKTPOMArHUTHBIX BOJIH

JUTSL COTOBO# CBSI3H.
DNeKTpOMarHuTHas MPUPO/Ia
cBera. CKOpOCTH CBETA.
BoniHOBBIE CBOMCTBaA CBETa

BOJIHBI Ha BOJIe). Brruucienue JMHbl BOJTHBI U
CKOPOCTH paclpoCTpaHEeHUs 3BYKOBBIX BOJIH.
OKCHeprMEeHTAILHOE OIIPE/IeIEHHIE TPAHHI]
YaCTOTHI CIBIIINMBIX 3ByKOBBIX KOJI€OaHNIA.
Habnronenue 3aBUCMIMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIE, C UCTIOJIL30BAaHHEM
MY3BIKAJIFHBIX HHCTPYMEHTOB). HaOmronenue u
00BsICHEHHE SIBJICHUS] aKyCTUIECKOTO
pe3oHaHca. AHAJIN3 OPUTHHAIBHOTO TEKCTa,
HOCBSIIIEHHOTO UCTIOIB30BAHMIO 3BYKa (MIIH
YIIBTPa3ByKa) B TEXHHUKE (IXOJIOKALHS,
yIBTPa3ByK B MEIUIIMHE U JP.); BHIIOJTHEHNE
3aJJaHUH 10 TeKCTY (CMBICTIOBOE UTeHIE)4

[Toctpoenue paccyxaeHni, 000CHOBBIBAIOIIIX
B3aMMOCBSI3b DIIEKTPUIECKOTO U MArHUTHOTO
noJsielt. DKCIepUMEHTAbHOE U3yUYEeHUE
CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH (B TOM
YKCIIe C IIOMOIIbI0 MOOMIILHOTO TenedoHa).
Amnanus PEHTTCHOBCKHUX CHUMKOB
9YeJI0BEYECKOr0 OpraHnu3mMa. AHaJIu3 TEKCTOB,
OMKCHIBAIOIINX MTPOSIBICHUS
3JIEKTPOMAarHUTHOI'O U3JIyYEHUS B IIPUPOJIE:
JKUBBIE OPraHU3Mbl, U3JTy4eHHUs HEOECHBIX Tel
(cMbIciOBOE uTeHHe). PacniozHaBaHue u
AHaJIN3 pa3/INIHbIX HpI/IMeHeHI/Iﬁ
QJICKTPOMArdHMTHBLIX BOJIH B TCXHUKE.
W3yueHne BOJTHOBBIX CBOMCTB CBETA.
Penrenue 3amau ¢ ucronb3oBanueM Gpopmyn
JJ1 CKOPOCTHU DJICKTPOMArdMTHBIX BOJIH,
JUTMHBI BOJIHBI X YaCTOTHI CBETA




Pa3nea 4. CBeToBbIe IBJICHUSA

4.1

4.2

3aKOHBI pacpOCTpaHEHUS
cBeTa

JIMH3EI ¥ ONITHYECKHE
pUOOPHI

JIyueBas mogens cBeta. VICTOUHUKHN
ceera. [IpsmoinnHeliHoe
pacrpocTpaHeHHue CBETa. 3aTMEHUS
Comnana u JIynasl. OtpaxkeHue
ceeta. Ilnockoe 3epkano. 3aKoH
oTpaxkeHus ceta. [Ipenomnenue
CBeTa. 3aKOH IPEIOMIICHHS CBETA.
IlonHOE BHyTpeHHEE OTpaKeHHE
cBeta. Mcrnonp30BaHuE MOJHOTO
BHYTPEHHETO OTPaXKCHHS B
ONTHYECKUX CBETOBOAAX

JIunza. Xox mydeid B TUH3E.
OnTuueckas cucreMa
¢doToanmapaTa, MUKPOCKOIIA U
Teneckomna. I'a3 Kak onTHYecKast
cuctema. brmsopykocts u
JTAIbHO30PKOCTh

Ha0nroneHue onpIToOB, AEMOHCTPUPYIOIIUX
SBJICHHE TIPSIMOJIMHEIHOTO PacpOCTPaHEHHsI
cBeTa (BOZHHKHOBEHHNE TEHH U TIOTyTEHN),

U MX UHTEPIpPETalus ¢ NCI0JIb30BaHUEM
MOHATHS CBETOBOTO J1yda. OObsSCHEHNE U
MOJIEIIMPOBAHNE COJIHEYHOTO U JTYHHOTO
3arMeHuil. MccnenoBanue 3aBUCUMOCTH yIJia
OTpa’KeHHsI CBETOBOI'O JIydya OT yIJa HaJeHHS.
N3zyuenne cCBOHCTB H300paKeHUS B INIOCKOM
3epkasie. HaGmronenne n 00bsICHEHHE OTIHITOB
10 NOJTYYEHHUIO N300paKeHUH B BOTHYTOM U
BBIMTYKJIOM 3epKaniax. HaOmoaenue u
00BSICHEHHE OTIBITOB I10 MTPEJIOMJICHHUIO CBETA
Ha rPaHuIle Pa3INYHbIX CPEl, B TOM YHCIe
OIIBITOB C ITOJIHBIM BHYTPCHHHUM OTPAKCHUCM.
HccenenoBanne 3aBUCUMOCTH yIJla
MIPEJIOMIICHHS OT yIJIa TaJJeHUsI CBETOBOT'O
Jy4a Ha TPaHHULE «BO3AYX—CTEKIION.
Pacno3naBaHue sBICHUIN OTpaKeHUSI U
MIPEJIOMJICHHSI CBETA B TIOBCEIHEBHOM KU3HH.
Amnanu3 1 00bsICHEHHE SIBJICHUS ONTUYECKOrO
MUpaxka. Pemenue 3a1a4 ¢ HCNOIb30BaHUEM
3aKOHOB OTPAXCHUS U MPEITOMIICHHS CBETA

[omyuenue n300paxeHnid C TOMOIIBIO,
coOuparoIeii ¥ pacCenBaroIIeH JINH3.
Onpenenenne GpoKyCHOTO PACCTOSHHUS U
ONTHUYECKON CHIIBI COOMPAIOLIEH JINH3BI.
AHanu3 ycTpolcTBa U MPUHLIMIA JEHCTBUS
HEKOTOPBIX ONTHYECKUX MPHUOOPOB:
¢oroarmnapaTa, MUKpPOCKOIIa, TEIECKOTIA.
N3ydenne moaenu rinasza Kak ONTHYECKOH
CHUCTEMBI. AHAJIH3 SIBIICHUH OJM30PYKOCTH U
JTATbHO30PKOCTH, MIPUHIINTIA IEHCTBHS
OuxoB




4.3

Pasnoxenue Genoro cBeta
B CIIEKTP

Hroro no pazneny

Pa3nea 5. KBanToBbI€ SIBJICHHA

Hcnyckanue 1 noraoueHue
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Paznoxxenue Genoro csera

B criekTp. OnbiTel HploTOHA.
CrnoxeHue CIeKTPabHBIX IIBETOB.
Jucnepcus cBeta

OmwiTe Pesepdopa u mranerapaas
Mozelb aroma. Mozeins aroma
bopa. Ucnyckanue u noriouieHue
cBeTa aToMoM. KBaHTHL
JIunelyaTsle ClIEKTPEI

HaGmonenue pa3noxxeHus 0eoro cBera B
cnekTp. HabmroeHnue u 00bACHEHNE OTBITOB
O TIOJYYEHUIO OEJIOTo CBETa MPH CIOXKCHUU
CBETa pa3HbIX 1BeTOB. [IpoBeneHue u
00BSICHEHHE OTBITOB IO BOCTIPUSATHIO IIBETA
MPEMETOB MPU UX HAOIIIOJICHUU Yepe3
IIBETOBBIC (DUIHTPHI (IIBETHHIC OYKH)

OO6cyxneHue 1enu onsIToB Pesepdopna mo
HCCIIEIOBAHUIO aTOMOB, BEIIBUKEHHUE

THUIIOTE3 O BOSMOXXHBIX PE3YyJIbTaTaX OIbITOB

B 3aBHCHMOCTH OT TIPEJIII0JIaraeMOro CTPOCHUS
aTOMOB, ()OPMYJIMPOBAHKE BHIBOJIOB U3
pe3ysbTaToB OnbITOB. OOCYyXKIeHUE

51 MPOTUBOPEYHH TUTAHETAPHOW MOJICITN aTOMa U
CBETa aTOMOM N
OCHOBaHUi1 111 runoTe3bl bopa o
CTaI[MOHAPHBIX OPOUTAX JICKTPOHOB.
Habmronenue CIIomHbIX U IMHEHYATHIX
CIIEKTPOB U3IYUYCHHS PA3IMIHBIX BEIIECTB.
OO0bsICHEHUE JIMHEHYATBIX CIIEKTPOB
V3ITYICHIS
PannoakrtuBHOCTh. Asib(a-, OeTa- u OO0CyXIeHnEe BO3MOXKHBIX THITIOTE3 O MOJIEISIX
ramma-mn3nydeHus. CtpoeHne crpoenus sapa. OnpesneneHne cocrapa sep 1o
aTOMHOTO sipa. HyxiionHas 3aJJaHHBIM MaCCOBBIM M 3apsIIOBBIM YHCIIAM H
MOJIEINIb AaTOMHOTO siipa. M30ToIk. T10 TIOJIO’KEHUIO B MIEPUOMUECKON CUCTEME
PannoakTrBHBIE IPEBpAIIICHUSI. AJIEMEHTOB. AHAJIN3 U3MEHEHHSI COCTaBa spa
[leprox momypacnana aTOMHBIX 1 €T0 MOJIOKEHUS B TIEPHUOINIECKON CrCTEME
59 CrpocHue aTOMHOTO 51pa sep MIpH O-paiioakTUBHOCTH. MccienoBanue

TPEKOB O-4aCTHI] 110 TOTOBBIM (hoTorpadusmM.
OO0HapyKeHUe U U3MEPEHHE PATUAIIIOHHOTO
(oHa C MOMOILIBIO TO3UMETPA, OLICHKA ero
MHTCHCUBHOCTH. AHAJIN3 OMOJIOTHUECKUX
W3MEHEHUH, MPOUCXOSININX MO ACHCTBUEM
paJIMOaKTUBHBIX M3ITydeHui. Vicrons3oBanue
PaJMOAKTUBHBIX M3JIyYCHUH B MEIUIIMHE




5.3

S nepHble peakiuuu

Uroro no pazpeny
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SnepHble peakiu. 3aKOHbI
COXPaHCHUS 3apsI0BOTO U
MacCOBOTO YHCE. DHEPTUs CBSI3U
aTOMHBIX sifiep. CBSI3b Macchl U
sHepruu. Peakiuu cuHTe3a u
neneHus saep. MicrouHuku sHeprun
Comana u 38E31. SnepHas
sHepreTuka. JlecTBus
PaJIMOaKTUBHBIX M3ITyYCHUI

HAa JKHUBBIC OPTraHU3MbI

Pemenue 3anay ¢ Ucnonb30BaHUEM 3aKOHOB
COXpaHEHHUsI MacCOBBIX U 3apsAI0BBIX YHCET HA
ompezieNieHNe Pe3yIbTaTOB SACPHBIX PEaKIInii;
aHaJIN3 BO3MOYXHOCTH WJIM HEBO3MOKHOCTH
simepHOM peakiuu. OLiEHKa SHEPTUH CBSI3U
STIep C UCTIOIH30BAHUEM (DOPMYITBI
OiiammreitHa. O0CyXIeHIe NEPCIIeKTHB
WCIOJIb30BaHMsl YIPABISEMOTO
TepMosiiepHoro cuHTe3a. O0cykaeHue
MPENMYIIECTB ¥ SKOJOTHUECKUX MPOOIIEM,
CBSA3aHHBIX C SIIEPHON SHEPTETUKOMN

Pa3nea 6. IloBTOpuTEe1bHO-00001IIAIOIINI MOYJIb

6.1

IToBTOpenue u 06061mEeHNE
coJep:KaHus Kypca QU3HKH
3a 7-9 knacc

CucremaTusaiiyst 1 0000IICHNE
MPEIMETHOTO COCPIKAHMS M OTIBITA
JeSITeTIbHOCTH, TPHOOPETEHHOTO
NPY U3YUYCHUH BCETO Kypca GU3UKU
OCHOBHOTO O0IIET0 00pa30BaHMSL.
[ToaroroBka K OCHOBHOMY
rOCyIapCTBEHHOMY K3aMEHY 110
¢usuke s 00y4aIONIUXCS,
BBIOPABIIMX 3TOT Y4EOHBIH
npeaMer

BrimonHenne yueOHBIX 3aaHui, TpeOYIOMNX
JIEMOHCTpALUK KOMIIETEHTHOCTEH,
XapaKTepU3YIOLINX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

— IPUMEHEHHUS TTOJYYCHHBIX 3HAHUH IS
HAYYHOTO OOBSICHEHUS (PUBNUECKUX SBICHUH B
OKpY>Karollel MpUpoe,

B TIOBCE/IHEBHOM JKU3HU U BBISBICHUS
(pU3NYECKUX OCHOB PSAJIa COBPEMEHHBIX
TEXHOJIOTHI;

— IPUMEHEHHS OCBOCHHBIX
IKCIIEPUMEHTAIILHBIX YMEHHUIN

JUIS UCCIIeIOBaHuUs (PU3NYECKUX SIBJICHUH, B
TOM YHCIIE AJISl IPOBEPKU TUIIOTE3U
BBISIBJIIEHUSI 3aKOHOMEPHOCTEH.

Pemienue pacu€THbIX 3a/1a4, B TOM YUCIIE
MPEOIAraloINX UCII0Ib30BaHHE
(u3nUecKux Mozesell 1 OCHOBaHHBIX Ha
COZIep’KaHUH Pa3JIMUHBIX Pa3esioB Kypca
¢u3uKu. BreinmonHeHne 1 3ammra rpynmnoBbIX
WM MHOUBHUYaJIbHBIX POEKTOB, CBSI3aHHBIX C
coJiepKaHueM Kypca Gpuzuku
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IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema Ypoka B KO]—[TpOJ][,]—[])]e HpaKTuquKHe 06pa30BaTeJILHLIe
cero
padoThI padoThI pecypcel
1 ®du3uka — Hayka o npupone. AsBneHus 1
MPUPOJIBI
2 ®dusnueckue SBICHUS 1
du3nyecKue BEIUYUHBI U X U3MEpPEHUE
VYpok-uccnenosanue "M3mepenne
4 TEeMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETPA U AATYMKA TemMIepaTypsl”
MeTtopl HayuyHOro no3HaHus. Onucanue Bbu6moteka [JOK
5 . N 1 }
(U3NUECKUX SIBICHHH C IIOMOIIBIO MOIEICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka rumoTe3s:
5 JTATBHOCTH TOJIETA MIapUKa, MyIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOoJbIle
BBICOTA ITycKa"
Ctpoenue BemecTBa. OIBITHI,
7 OII:asblBa}o IEe UCKPETHOE CTPOCHUE 1 bubmmorexa [IOK
a HHe AUCKp p https://m.edsoo.ru/ff09fe0a
BEIIEeCTBA
8 JIBr>KeHHE YacTuIl BEIIECTBA 1 bubmorexa [IOK
HBet https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue «OMbITHI 110
9 HaOJII0IEHUIO TETIJIOBOTO PacUIMpPEHHS 1 1
ra3oB»
10 ArperaTHble COCTOSIHHSI BEILIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.
P A but6mmorekxa [IOK
11 O606menue mo pazaeny «lleppoHavanbHbIC 1

CBCACHHUS O CTPOCHUHU BCIICCTBA»

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Mexanunueckoe aBrkeHue. PaBHOMepHOE 1

bubnunoreka LIOK

12 HEPAaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bub6nmoreka [IOK
13 Ckopocts. EnuHuIEL cropocTH https://m.edscIJlo.ru/ff0a079c
14 PacueT nmyT 1 BpeMEeHH JIBHIKCHHS BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ﬁgg;?lﬁéezii.orﬁlﬁowclo
16 IInoTHOCTE BemiecTBa. PacueT Maccel 1 bubnunoreka LIOK
o0BeMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaT0pHas.1. pabora «OnpeneneHue
IJIOTHOCTH TBEPOTO TEIay»
18 Pemenue 3agayq mo reme "I11oTHOCTE bu6nmoreka LIOK
BelecTBa" https://m.edsoo.ru/ff0al123c
19 Cuna Kak XapaKTepUCTHKA B3aUMOICHCTBUS
tes. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTsoKeHHs (aedopmarivm)
MPYKUHBI OT IPHIIOKEHHOUN CHUITBD»
21 [[SIBnenune Tarorenus. Cuiia TSHKECTH
2 rena Bee o, Pontonne st mo e Butmorexa LIOK
"Crina Tsoxectr” https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha Ipyrux IUTaHEeTax. bubmuoteka [IOK
dusnyeckre XapaKTePUCTUKH TTaHET https://m.edsoo.ru/ff0a1502
bubmmoteka IIOK
24 Wsmepenue cui. lunamomeTp hitps:/m.e dscI)_E).ru IFf0al8ce
bubnunorexa LIOK
25 Bec rena. Hepecomocrs Piipsim oS0 NWHOA1778
26 CroxxeHue IByX CHUJI, HaIPaBIEHHBIX 110 bubnuotexa [JOK

oAHOM npsMoi. PaBHoaelCTBYOIIAsL CHIT

https://m.edsoo.ru/ff0ala70



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
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

Pemenue 3axay o reme

27 n e n
PaBHoOzelicTBYIOIIAS CHUT
28 Cuna tpenus u e€ Buapl. TpeHue B ipupoje bubmuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yueHue
29 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bubnmoreka [IOK
CHJIBI JIABJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPHUKACAIOIINUXCS TTOBEPXHOCTEH»
30 Pemenue 3amau Ha onpeencHue
PaBHOAECHCTBYIOLIEN CUJIIbI
Pemenue 3agau mo remam: «Bec Tenay, Bubmorexa [IOK
31 «I"paduueckoe n300pakeHUE CHID», .
«Cunby, «PaBHOACHCTBYOIIAS CHID) https://m.edso0.ru/ff0alde0
KoHTposbHast paboTa 1mo Temam:
30 «Mexanndeckoe ABWKEeHHEY, «Macca,
IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0paxkeHue crny, « CHIIb
33 Hasnenue. CiocoObl yMEHBIIEHUS U bubnuorexa [IOK
YBEJIMUYCHHUS JIABIICHHSI https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubnuoreka [IOK
oT 00BEMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBineHus TBEPABIMU TEIIAMH, bubmmnoreka HOK
KUIAKOCTSMU M razaMu. 3akoH [Tackang https://m.edsoo.ru/ff0a25b0
36 JlaByieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubnuoreka [{OK
IIEUCTBUEM CHJIBI TSHKECTU https://m.edsoo.ru/ff0a2718
37 Pemienne 3amad no teme «/laBneHue B bu6nmorexa LIOK
JKUIKOCTH U Tase. 3axoH [lackais https://m.edsoo.ru/ff0a2826
but6mmorekxa [IOK
38 Coobmarompuecs cocy et https://m.edsoo.ru/ff0a2970
39 I'unpaBianueckuii mpecc BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I[1oplIHEBON KUIKOCTHBII



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

HacoC

41 ATmochepa 3eMiIH U IPUIUHBL e Bu6muoteka [JOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [IOK
42 Bec Boznmyxa. ATmochepHoe naBieHue hitps://m.edsoo.ru/ff0a2b5a
43 Wsmepenune atmocheproro gasnenus. OnbIT Bu6muoteka [JOK
Toppuuesiu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubmuorexa [JOK
BBICOTBI HaJl YPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepousa. ArmocdepHoe bubnnoreka [JOK
JIABJICHUE HA Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenwue 3amay mo Teme " AtmochepHoe
napjexue"
47 ompywenmon s wix 1610, Apuniciona BuGanorexa IOK
' https://m.edsoo.ru/ff0a3276
cuiia
18 smamomaone cunes achersyiouel 1 buGanorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B KUJIKOCTH
JlaGopatopHasi paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Tejla B bubmmoteka IIOK
BOJIC OT 00bEMA MOTPYKEHHOH B KUIKOCTh https://m.edsoo.ru/ff0a3514
YJacTH TeJa»
bu6nmorexa LIOK
>0 Hnaasiie Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas paborta "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOIAKU U
onpezaesneHue e€ rpy30noabEMHOCTH"
2 cyton Bowmyonmasamer, «lantenne bubmorera LIOK
' . https://m.edsoo.ru/ff0a3654
TBEPJABIX TEJ, KUJIKOCTEH U Ta30B)»
53 KonTtponbHas pabora no Teme «/laBienue



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

TBCPABIX TCJI, )KPI[[KOCTCﬁ " ra3oB»

54 Mexannueckast pabora bubmorexa LIOK
https://m.edsoo.ru/ff0a3f82
bu6nmoreka [IOK

> MomHoCTE. ENMHHIE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82

56 VYpok-uccnenosanue "Pacuér MoiHoCTH, 1

pa3BUBAEMOM NP MOIBEME MO JecTHHIIE"
57 IIpocTeie Mmexanu3Msbl. Peryar. PaBHoBecue
CHUJI Ha pbluare
Prryaru B TeXHuKe, OBITY U IPUPOJIE.
58 JlaboparopHas pa6’0Ta <<}{/ICCJII:3I[12)B§HI/IG 0.5 bubmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBU paBHOBECHUSI pblUaray
Pemienue 3agad mo reMe «YCJI0BHUS bu6nmoreka LIOK
59 )
pPaBHOBECHSI pbIUara https://m.edsoo.ru/ff0a48a6
KoaddunuenT noneznoro neicTBus
60 MexaHusma. JlaboparopHas pabora 0.5
«M3mepenune KII/] HaKIOHHOM MIIOCKOCTH»
61 Pemenne 3anau mmo treme "Pabora, bubnunoreka LIOK
MorHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sueprusi. Kunernueckas u bubnmorexa LIOK
NOTCHIUAbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUn bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-DKCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAILHOE OIPEIECIICHHE
64 N3MEHEHHS KWHETHYECKON 1 1
MOTEHIMATbHON SHEPTUH MPU CKaThIBAHUHU
TeJa M0 HaKJIOHHOM MI0CKOoCTH"
65 KonTponbhas pabota no reme «Pabota u
MOIIIHOCTb. DHEPTUS»
66 PesepBHblit ypok. PaboTta ¢ TekcTamu 1o bubmuotexa [IOK

TeMme "MexaHndecKoe ABIkKeHue"

https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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
https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

67 teme "JlaBieHue TBEPABIX TE, )KUAKOCTEH U 1 Bubmiorexa LIOK
" ’ https://m.edsoo.ru/ff0a4ffe
rasoB
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
68 n n 1
teme "Pabora. MomHocTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U pPOBbIE

Nen/m Tema ypoka Konrpoabnsie IIpakTuueckue  00pazoBaTelibHbIE
Beero padoThbI padoTbl pecypchl
) enasexor Teopi 1 oG ) Bubmorera LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJICKYJT 1
3 Moaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUI BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIeCTBa Ha 1
OCHOBE ITOJIO’KEHUIM MOJIEKYJISIPHO-
KHHETUYECKON Teopuu
3) Kpucranmuueckue u amopdHbIe TETIa 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
[ToBEepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxatue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIepaTypbl CO 1
CKOPOCTBHIO TEIJIOBOTO JIBMIKEHHSI YaCTHII
9 Buytpennss sneprus. CriocoObl U3MEHEHUs 1 bubnnorexka [JOK
BHYTPEHHEW SHEPTHU https://m.edsoo.ru/ff0a5c60
bubnnorexka [JOK
10 Braer Teruonepeasy . https://m.edsgf).ru/fan6412
L uenomsosine rennonim caofiers sewcers | 1 ) uafmorexa LIOK
" https://m.edsoo.ru/ff0a65c0
Y MaTepUAJIOB B IEJSIX YHEProcOepeKeHMs
12 KomnuectBo TemnoTel. Y nenpHas 1 bu6mmoreka [JOK

TCIIIOEMKOCTh

https://m.edsoo.ru/ff0a6976



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
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

YpaBHEHHE TEIIOBOTO OanaHca.

bubmuoreka [JOK

13 Tem000MeH 1 TEIIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
| e e s 10K
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU Y TOpsuei BOBI
Pacuer xonu4ecTBa TEIIIOTHI,
15 HE00X0IMMOTO Il HarpeBaHus Teia u
BBIJICISIEMOTO MM TIPH OXJIAXKJICHUHU
16 JlabopaTopHas pabora "OnpeneneHue bubmuorexa [JOK
yIeJIbHOMN TEIUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnuorexa [JOK
CrOpaHMsI https://m.edsoo.ru/ff0a7b5a
IInaBnenue u OTB BaHU
18 K;chf;nnneqecinxe I;);; ;HC?ILHEI}I TeIIoTa bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
Jlaboparopuas pabota "Onpenencaue bubmmoreka [JOK
19 9 " .
yIEIbHOM TEIUIOTHI IJIABICHHS JIba https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHICHCAIIHS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y neapHas Temiora
21 napooOpa3oBaHUs ¥ KOHJEHCAIIUH. bubnnorexa [JOK
3aBUCHMOCTh TEMIIEPATyPbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBIeHUS
BrnaxnocTts B xa. JJaboparopnas pabota
22 "OHpeIE)CCJICHH(;3§¥HOCI/ITG6JI(;1:I)—IOI>'(I) Il)anamgo?:;)n bubmorexa HOK
. https://m.edsoo.ru/ff0a7628
BO3IyXa
23 Pemenwuie 3a1a4y Ha onpeelieHre BIaKHOCTH
BO3yXa
[TpuHIHIB pabOTHI TETIJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUs
25 KII/I TermoBoro npuratens. TemnaoBbie bubmuorexa [JOK



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CPEBI

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMsI U IIPEBPALLICHHS] SHEPTUN

26 B TEIUIOBBIX Ipolieccax
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe
27 "TGIIL'IJIOBHG ;IBJIeHPg). I/I3MeHeI:me bubmorexa LHOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHHMI BelllecTBa
KonTponbnas pabora no teme "TermnoBsie
28 HBHGTI{pHﬁ. I/I3MeI:)HeHHe arperaTHbIX bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHMI1 BellleCTBa
29 DnexTpusanus ten. /[Ba poga
NEKTPUICCKUX 3aPSIOB
30 Ypoxk-uccienoBanue "DaeKTpu3amus Tei
UHIYKIMEW U IPU CONPUKOCHOBEHUH"
31 B3aumoseiicTBue 3apsKEHHBIX Tell. 3aKOH bubnnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe mnoie. HampsskeHHOCTD
32 3neKT1£)quc1<or0 OJISL. lefHan bubmorexa LHOK
. https://m.edsoo.ru/ff0a8ala
CYTNEPHO3UIINH ITEKTPUUECKUX MOJIeH
33 Hocurenu snexTpudeckux 3apsiios.
DOnemMeHTapHbIN 3apsia. CTpoeHue aroma
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnoreka [JOK
COXpaHEHHS DIIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha npUMEHEHNE CBOMCTB bubnnoreka [JOK
ANEKTPUIECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
TMEKTPUUECKUI TOK, YCIOBHUS €T
36 caynelecI;BozeclHHﬂ. I;I)C"}(})]:I:HI(/)IKI/I o bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
37 JIeficTBHSI 2IEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUUYECKOTO OISl HA TPOBOAHHUKY H

JTUDJIEKTPUKN"



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

DNEeKTPUYECKHUI TOK B METaJLJIaX,

bubmuoreka [JOK

39 JKUIKOCTSX Y ra3ax https://m.edso0.ru/ff0a9838
40 DJeKTpUYecKas Ieb U €€ COCTaBHbBIC YaCTH
41 Cuna toka. JlabopaTopHas padora 05 bubnmoreka [JOK
"W3MepeHune u peryaupoBaHue CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
o | oo g Doy b Dm0k
o https://m.edsoo.ru/ff0a9el4
peryJupoBaHHEe HANPSHKCHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y ACIbHOE bu6mmoreka [IOK
COITPOTHBJICHUE BEIICCTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
IIPOBOIHUKA OT €r0 AIUHBI, IJIOIIA 11 https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEYEeHUs U MaTepuana”
45 3aBUCHMOCTD CHJIbI TOKA OT HAIPSHKCHHUS. bubnuorexa [JOK
3akon OMa I yJacTKa Ienu https://m.edsoo.ru/ff0aad4a
Jlabopatopnas pabora "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 bubnuorexa [JOK
46 1 .
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnenoBarenpHOE U MApaLICTBHOE
COEIMHEHUS IPOBOIHUKOB
JlabopatopHnast pabota "IIpoBepka npaBuia
CJI0KEHUS HANPSHKEHUH TTPU bubnuotexa [JOK
48 1 )
MOCJICIOBATEIIBHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"
o | etopmopess oo Tipees e L Do
" https://m.edsoo.ru/ffOaadle
COCTMHEHUH PE3UCTOPOB
Pemenue 3a1ay Ha npuMeHeHne 3akoHa OMa bubnmnoreka [JOK
50 )
JUISL PA3JIMNYHOTO COSTMHEHUS TPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuorexa [JOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

3akon Jlxxoyis-Jlenua

https://m.edsoo.ru/ff0ab124

Jlaboparopnas pabota "Onpenencaue

bubmuorexa [JOK

52 pabOTHI ¥ MOLTHOCTH 3JIEKTPHUECKOro TOKA" 1 https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKue Hen U MOTpeOuTenu

53 AJIEKTPHUECKO YHEepruu B ObIiTy. KopoTkoe ﬁggg'?/(;rfee%as(iorﬁ/fanbG 60
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe

54 "DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tea bubmmoreka [JOK
W UX B3auMoOAchcTBUS. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUN TOK"
KonTponbhas padota no teme

55 "DnekTpuueckue 3apsaabl. 3apsyKEHHbIE Tea bubnnoreka [JOK
U MX B3auMoJieicTBus. [1oCTOSHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUM TOK"

56 ITocTossHHBIC MAarHUTHI, UX B3aMMOJCHCTBHC

57 VYpok-uccnenopanue "M3yuenue nouen 1 bu6mmoreka [IOK
ITOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0

58 MaruauTHOE 1ojie. MarHuTHOE 110JIe 3eMJTH U bu6mmoreka [IOK
€ro 3HayeHue I KA3HUA Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmneIT Opcrena. MarHuTHoe mnojue BuGmmotexa LIOK

59 AIEKTPUIECKOTO TOKa MarHuTHoe 1mose https://m.eds00.ru/ff0acld?
KATYIIKU C TOKOM
[IpuMeHeHue HIeKTPOMArHuTOB B TEXHUKE. Bubmorexa [IOK

60 JlaboparopHast pabota "M3ydeHue aelicTBUS 0.5 https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJII HA MPOBOJIHUK C TOKOM" — :
DNEeKTPOABUTATENh ITOCTOSTHHOTO TOKA.
Hcnons3oBanue >neKTpoABUTATENCH B

61 TEXHUYECKHUX YCTPOMCTBAX U Ha bubnnoreka [JOK
TpaHcnopte. JlaboparopHas paboTa https://m.edsoo.ru/ff0ac86¢c
"KoHcTpynpoBanue u u3yueHue padoThl
ANEKTpoABUraTes"

62 OmnbiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
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nHaykuuu. [Ipasuno Jlenna

Onekrporerepatop. CriocoOb! MOTyYeHUS

63 AIEKTPUICCKON PHEPTUU. DIEKTPOCTAHIINHI 1
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [TonroroBka K KOHTPOJIBHON pPabOTE MO TeMe 1
"DeKTpUYECKUE U MAarHUTHBIE SIBJICHUS"
65 KontposbHas paboTa mo teme 1 bubmuorexa [JOK
"DICKTPUICCKUE U MATHUTHBIC SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHblil ypok. Paborta ¢ TekcTamu 1o 1 bubmumoreka [IOK
teme "TermsoBsie siBicHus" https://m.edsoo.ru/ff0acc5e
67 PesepHblil ypok. Pabota ¢ Tekctamu 1mo 1 bubnnorexa [JOK
teme "TIOCTOSAHHBIN 3IEKTPUYECKHI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbiit ypok. Pabota ¢ TekcTamu 1o 1
Teme "MarauTHeie siBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne Tema ypoka KonT 1 Aara 00
/o Beero POJIbHbIE PaKTH4YeCcKHe u3yuenus Pa30oBaTEJIbHBbIC
padoThI padoThbI pecypcbl

1 MexaHn4eckoe JBHKEHUE. 1
MartepuanbHas TOUKa

2 Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bu6mmoreka [IOK
MEXaHHUYECKOTO JIBH)KCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMOnHMHEHHOE 1 bubnnorexa [HOK
JIBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBwxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBHKCHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUS. 1
['paduk ckopoctu
JlaGoparopHas paboTa

7 "OnpeneneHne yCKOpEeHus Tema mpu 1 1 bubnuoteka [JOK
PaBHOYCKOPEHHOM JIBH)KEHHH TI0 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

8 CBobonHoe najenue tei. OnbIThl 1
lManunes
PaBHOMEpHOE IBIKEHUE TIO

9 okpyxHocTu. [lepron u yacrota 1 bubnuotexa [JOK
obparmienus. JInneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpocTpeMuTenbHOE yCKOPEHUE 1

11 [Tepssiit 3akoH HetoToHa. BexTop 1 bubnnorexka [JOK

CHJIbI

https://m.edsoo.ru/ff0ae612



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
https://m.edsoo.ru/ff0ae612

Bropoi1 3akon HeroTona.

bubmuoreka [JOK

12 PaBHoeiiCTBYIOIIIAs CHITA https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubmuorexa [JOK
Cyrneprno3unus Cuil https://m.edsoo.ru/ff0ae982
14 Pewenne 3anad Ha npuMeHeHue bubmumorexa [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenune 3amau no reme «Cuia
YIPYTOCTHY
17 fgiozaTe?II;i;I;S:TfmTH bubmmorexa [JOK
pea https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6mmoreka [IOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenne 3amau no teme «Cuia bu6mmoreka [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 PSEOEaTeEEEZ 1:(1)2?1)1;;1/1 HEeHTa Eubmorexa IIOK
el h H https://m.edsoo.ru/ffOaf8be
TPEHUSI CKOJIBKEHUS
| oo s B LOK
" yHpy ) https://m.edsoo.ru/ff0afb8e
TpEeHUs
| S on e B LOK
’ p & https://m.edsoo.ru/ff0af044
MmageHus
VYpok-koHdpeperuus "/[Bmxenue ten
23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPA
(Conmueunas cuctema). ['amaktuku”
Pemenue 3amau nmo teme "Cuna Bubnmorexa [IOK
24 TSOKECTH Y 3aKOH BCEMUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
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https://m.edsoo.ru/ff0af5f8

[IepBas kocMHu4eckasi CKOpOCTb.

bubmuoreka [JOK

25 HeBecomMocTh 1 mieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepranibHOM TOUKH.

26 AOGCOMIOTHO TBEPIOE TEIIO. bubmuorexa [IOK
PaBHoBecue TBEPIOro Teja C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OChIO BpAIllCHUS

27 MowmenT cwibl. LienTp TsbkecTn

28 Pemenue 3amaud no reme "MomeHT bubnuorexa [JOK
cuiibl. Llentp Tsbxectn" https://m.edsoo.ru/ff0b02b4

| Bomomms ksomonach e B LOK

o " ’ https://m.edsoo.ru/ff0b0408
BzaumoaeiictBue Ten
o | Scmpormemptors o v B LOK
N " ’ https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue Ten
Nmnynbce Tena. Ummynbe cumsbl.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnuorexa [JOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE

30 Pemenne 3agau mo teme "3akoH bu6mmoreka [IOK
COXpaHEHHsI UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bu6mmoreka [IOK

34 Mexanunueckasi paboTa ¥ MOIIIHOCTb https://m.eds00.ru/ff0b0ag4

35 PabGota cuIIBI TSDKECTH, CHITBI bu6nmoreka [JOK
YIPYTOCTH M CHJIBI TPSHUS https://m.edsoo.ru/ff0b0db8
JlaGopartopHas paboTa

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
IPU PAaBHOMEPHOM JIBUKCHHH TeJa
110 TOPU30HTATHHOU MTOBEPXHOCTH

37 CBs13b SHEpruu U paboThl.



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

[ToreHnnanbHas sHeprus

Kunernueckas sneprus. Teopema o

bubmuorexa [JOK

38 KHHETHYCCKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHsI SHEPTUU B
MEXaHHUKE
40 JlaboparopHas pabota «3yueHue bubnmoreka [JOK
3aKOHA COXPAaHEHUS SHEPTHUI» https://m.edsoo.ru/ffOb12fe
41 KoiebarenpH0€E IBUXEHNUE U €T0 bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
2 Duacnme xoncGan ubmiorera LIOK
: https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremMatuueckuil 1 NpyKUHHBIN
MasiTHUKU
K-U BaHUE «3aBUCUMOCTh
44 z]eppOI/IO,I[ECICIiIOleeOfSaaHI/II; 0T3 ?KecCTKof:);:I/I Bronmozexa LIOK
https://m.edsoo.ru/ff0b197a
PYKUHBI U MacChI TPy3a»
45 [IpeBpamienue 3epruu npu
MEXaHUYECKUX KOJIEeOaHUIX
16 Omerorome serors u neproa Bubmoera LIOK
N https://m.edsoo.ru/ff0blaec
KoJie0aHUM MPY>KMHHOTO MasiTHUKA
JlabopaTtopHnas pabota «IIpoBepka
47 HE3aBUCUMOCTHU Nepuojia KojaeOaHHii bubnuoreka [IOK
rpy3a, MO/IBEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Ipy3a»
A ubmiorera LIOK
' https://m.edsoo.ru/ff0b21fe
MONEPEYHBIE BOJIHBI
VYpok-koHpeperuus "MexaHuueckue
49 BOJIHBI B TBEPJIOM TEJIE.

CeticMuyeckue BOJIHEI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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50

o1

52

3ByK. Pacnipoctpanenue u
OTpa)KEHUE 3BYKa
Ypok-uccinenoranue "Habmronenue

3aBUCHUMOCTH BBICOTHI 3BYKa OT
qacTOTEI"

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

55

Ypoxk-koupepenuus "YnpTpa3Byk u
nH(]pa3ByK B IPUPOJIC U TEXHHUKE"
[TonroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPAHEHHUS.
Mexanuueckue KoueOaHusi ¥ BOJHBI"

KonTtponpsHast pabora o Teme
"3aKOHBI COXpAHEHMUS.
Mexanuyeckue KojiebaHusi U BOJTHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

56
57

DNIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI

CBolicTBa QJICKTPOMArduTHBLIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

58

59

60

VYpoxk-koupepennus "llkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBaHme 371EKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

Ypok-uccnenosanue "Mzydenue
CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
HOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemienue 3a1a4 Ha onpeneneHue

YaCTOTHI U JJIMHBI
3JIEKTPOMArHUTHOM BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6¢

61

DIIeKTpOMarHuTHas Ipupoja CBeTa.
Cxopoctb cBeTa. BonHoBBIE
CBOIICTBA CBETa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounnku ceera. [IpsmonnneitHOe

bu6mmorekxa [{JOK



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

pacrpocTpaHeHHue CBeTa. 3aTMEHUS
Counia u JIynsl

3aKOH OTpa)KEHUs CBETA. 3epKaJia.

https://m.edsoo.ru/ff0b3658

63 Pemenue 3a1ay Ha IpUMEHEHHE bubmoreka LJOK
https://m.edsoo.ru/ff0b38c4
3aKOHAa OTpPaKeHUsI CBETa
64 [Ipenomnenue cBera. 3aKOH bubmuorexa [JOK
IPEJIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcroap30BaHHEe OJTHOTO bu6mmoreka [IOK
BHYTPEHHETO OTPAKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTH yTJIa
66 MPETIOMIICHUS] CBETOBOT'O JIy4a OT
yrJla aJeHusl Ha TPaHUIIE "BO3IyX-
crexio""
Ypoxk-koHpepeHuus
"Hcnonb30BaHuE MOTHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmorexa [IOK
68 Jluna3el. OnTudeckas Cuiia JIMH3BI https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne N300paKeHUH B IMH3AX bubmorexa [IOK
https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnast pabota
70 "Onpenenenue GOKyCHOTO bubnuoreka [IOK
PacCTOSIHUS U ONITHYECKOW CHITBI https://m.edsoo.ru/ff0b4206
coOuparorie TUH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak onTuyeckas cucTema. bu6mmoreka [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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

3penue https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenuus "JlepexTot
3penusi. Kak coxpanuts 3peHue"
Pasnosxenue 6enoro ceera B CHEKTP.
74 OmneiTel HetoToHa. CnoxkeHue bubnmoreka [JOK
CIEKTPAJbHBIX BETOB. [lucrepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlaboparopHas pabota "OnbITHI 110
| oo St ey B LOK
https://m.edsoo.ru/ffOcOe2a
IIpU UX HAOIIOACHUU Yepes
[BETOBbIC (HMIBTPHI"
VYpok-npaktukyM "BonHoBbIE
76 CBOMCTBA CBETA: IUCIICPCHSI,
uHTepdepentys u qudppaxus’”
77 OmnbiTel Pezepdopaa v mianerapHas bubnnoreka [JOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma
bopa
79 arowow. Koanros Tometoarere buGmnorexa LIOK
: ' https://m.edsoo.ru/ff0cl44c
CIEKTPBI
80 Ypok-npaktukym "Habmnronenue bubnunoreka [JOK
CIEKTPOB HCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUOBI bubmaorexa LJOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToOMHOTO sipa. bubnuoteka [JOK
HyxknonHas monens https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALCHUS. bubnuoreka [IOK
N3oTonst https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo teme: bu6mmorexa [IOK

"PagmoakTuBHBIE TTpeBpalieHus "

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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

85

[lepuon nonypacnana
VYpok-koHpepeHus

bu6mmoreka [IOK

n

86 PaanoaKTHBHbLE H3LYHCHHNS b https://m.edso0.ru/ff0c2126
pUpoJie, MeIULIMHE, TEXHUKE
SlnepHblie peakiu. 3aKOHbI

87 C(;HXIE)aHeHIESI 3aI;;1;[OBor0 u bubmorexa LIOK

https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET

88 DHeprus CBSI3U aTOMHBIX SAJIEP. bubnuorexa [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "Anepusie
peakuun"

90 Peakuuu cunTe3a u neneHus suep. bubnnorexa [HOK
Hctounuku sHeprur CosHIa 1 3BE31] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "Anepuas

91 sHepreTuka. JlercTBus }
paZlOaKTUBHBIX U3NTyUYEeHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM padoTe

92 10 TeMe "DIJIEKTPOMAarHUTHOE TIOJIE. bubnuoreka [IOK
DJIEeKTPOMArHUTHBIC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBeHus"

KonTponbHas pabota mo Teme

93 "DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBIeHUS"
[ToBTOpenue, o6o0IIEHNE.

94 Ha6opgTopH;1e pa6H;TBI 0 KypcCy bubmmorexa [TOK
" o " https://m.edsoo.ru/ff0c245a

B3aumopeiictBue Ten
IToBTOpEHN Hue. Pemenu
5 | Lo obcGmeme e B LOK
" " https://m.edsoo.ru/ff0c2572
1o Teme "TernoBbie MPOIECCHI
96 [ToBTOpenue, 0606menHue. Pemenue bu6mmoreka [JOK



https://m.edsoo.ru/ff0c2126
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

pacyeTHBIX U KaU€CTBEHHBIX 3a]1a4
o teme "KIIJ] TermioBeIx
JnBurareneit”

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600menue. Pemenne

bubmuoreka [JOK

97 paC‘IeTHI:‘IX 1 KQUECTBEHHBIX saz[aq" 1 hitps://m.edsoo.ru/ff0c2b30
1o reme "KIIJI anexTpoycTaHoBOK
08 ggggogfg Hﬁ&?fesﬁ?ﬁ& Kype 1 1 bubmorexa LIOK
" patop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBJICHUS
o | Dormreme e Bbom | Busmorea 101
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
100 | son e e Toomctammen | 1 BuGmorexa LIOK
" https.//m.edsoo.ru/ff0c2e82
BOJIHEI
o | e e b | Busorea 0K
" https://m.edsoo.ru/ff0c3044
SIBIICHUA
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 110 TeMme "KBanroBsas u 1
sanepHas pusuka'
OBILIEE KOJIMYECTBO HACOB I10 102 7

[NPOTPAMME



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

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

®uswuka, 7 knacc/ [epeimkun .M., Banos A.U., AkuronepHoe oOmiectBo M3aarenbeTBo
«ITpocBemenue»

®usuka, 8 wmacc/ Ileppimkua A.B., OO0mecTBo ¢ OrpaHMYeHHOW OTBETCTBEHHOCTHIO
H3nmarenseTBO «DK3aMEH»

Ousmka, 9 kmacce/ Ileppimkun W.M., I'ythuk E.M., HBanoB A.W., IlerpoBa M.A.,
Axuunonepnoe obmecto «M3narensctBo «Ilpocsenienne»

Bank 3amaHuil 118 TEKyIlero oLeHMBaHUs Mo ydebHoMmy mpeamery «Du3mkay. 7-9
knaccel https://edsoo.ru/wp-content/uploads/2024/12/bank-zadanij_fizika 2024.pdf

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

®wusuka. /Iunakrndyeckue marepuaisl K yueOHuKy A.B. Ileperimkuna. 7 ximacc/Mapon A.E.,
Mapon E.A.

®usuka. COOpHUK BOMPOCOB U 3amad K yueOnuky A.B. Ilepeimkuna. 7 ximacc/Mapon A.E.,
Mapon E.A., ITo3zoiickuii C.B.

®wusnka. Jlmarnocruyeckue paboTsl K yueOHuky A.B. Ilepermkuna. 7 xmacc/lllaxmaToBa
B.B., llledep O.P.

®usuka. Tectnl. 7 ximacc/Xannanos H.K., Xannanosa T.A.

®dusuka. Metoandeckoe nocodue k yueOHuky A.B. [lepoimikuna. 7 knacc/@unonosuu H.B.
®wusuka. /Iunakrnyeckue marepuaisl K yueOHuKy A.B. Ilepeimkuna. 8 kimacc/Mapon A.E.,
Mapon E.A.

®usnka. COOpHUK BOMPOCOB W 3amad K yueOnuky A.B. Ilepeimkuna. 8 ximacc/Mapon A.E.,
Mapon E.A., ITo3zoiickuii C.B.

®wusnka. Jlnarnocruyeckue paboTsl K yueOHuky A.B. Ileperukmna. 8 xmacc/lllaxmaTtoBa
B.B., llledep O.P.

®wusuka. Tectrl. 8 kimacc/Xannanos H.K., Xannanosa T.A.

®dusnka. Meroauueckoe nocobue k yueoHuky A.B. [lepbimkuna. 8 knacc/@unonosuy H.B.
O®uzuka. Jlupaktuyeckue Mmarepuansl Kk yueOHMky A.B. Ileppiukuna, E.M. T'ytHuk. 9
kiacc/Mapon A.E., Mapon E.A.

®uszuka. COOpHUK BompocoB M 3amady K yueOHuKy A.B. Ilepsimkuna, E.M. T'ytHuk. 9
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

®wusmka. Tectrl. 9 kimacc/Xannanos H.K., Xannanosa T.A.

®dusnuka. Meronundeckoe mnocobue k yueOHuky A.B. Ileppimkuna, E.M. D'ythuk. 9
kiacce/I'ytauk E.M., Yepnukosa O.A

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmmoreka L{TOK https://urok.apkpro.ru/

Poccwuiickas anekTponHas mkosa hitps://resh.edu.ru/



https://edsoo.ru/wp-content/uploads/2024/12/bank-zadanij_fizika_2024.pdf
https://urok.apkpro.ru/
https://resh.edu.ru/
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