MUHUCTEPCTBO IPOCBELIEHUSA POCCHUHCKOM OEJNEPAIINHN
INPABUTEJIbBCTBO CAHKT-IETEPBYPT A
KOMMUMTET I10 OBPA30BAHUIO
I'OCYJAPCTBEHHOE BIO/JJKETHOE OBIIEOBPA3OBATEJIbBHOE
YYPEXKJIEHUE CPEJHSAS OBIIEOBPA30BATEJIBHAS IIKOJIA Ne 582
C YIJIYBJEHHBIM U3YUYEHUEM AHIJIMHCKOT'O 1 ®UHCKOI'O A3bIKOB
MMPUMOPCKOI'O PAMOHA CAHKT-IETEPBYPTA

YUTEHO MHEHUE

Cosera poaureneit (3aKOHHBIX
NpeICTaBUTEIICH ) HECOBEPIICHHOIETHUX
o0yyJaroumxcs

[Tpotokos Ne 5
ot 13.06.2024 rona

YUYTEHO MHEHUE
Cosera o0yyaroniuxcs
I'BOY mikonst Ne582
IIpumopckoro paiioHa
Cankr-IlerepOypra
[Tporoxoin Ne 5

or 13.06.2024 roxa

ITPUHSATA

pEIIeHUEM MeAaroruueckoro CoBeTa
I'BOY mxomsr Ne 582

[Tpumopckoro paiiona Cankrt-IlerepOypra
npotokod ot 14.06. 2024 roxa Ne 13
[Ipencenarens megarorndeckoro CoBeTa
JILJI. ITotanoBa

YTBEPX/IEHA
npukazom 'BOY mixosnbr Ne 582

[Tpumopckoro paitona Cankt-IlerepOypra
ot 17.06.2024 ronma Ne 55-]

MoanucaHo unposoit

ﬂOTanoBa ”lOJZlMI/I}'Ia noanucolo: NMoTtanosa Jlloamuna
neOHI/Ip'OBHa JleoHnaoeHa
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yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)
aJis1 odydaromuxes /-9 kiaaccon

Cankr-IlerepOypr

2024



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJOXEHUI W TpeOOBaHW K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOi paboueld mporpammbl BocnuTanuss ¥ KoHunenuuu mnpenojgaBaHus y4eOHOTO
npeamera «Pusznkay.
Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOMIMXCSl M OpraHU3alMi0 HM3Y4eHus (U3MKH Ha
NEeSITeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmm3anuu  TpeboBanuit DPI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 0Opa3oBaHMUs.
[IporpammMa 1o ¢u3MKE yCTaHABIMBACT pacHpezesieHHe ydeOHOro MaTepualia 1Mo Tojam
oOyueHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO I[OCIEIOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYK0 Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEPKAHMS M Y4€T€ BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa C HEIbI0 OKa3aHUS METOJMYECKON MOMOIIN YUUTEIIO
B CO3aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIBKY (pU3MUECKue 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMuei M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEeIOCTaBiIsIeT HaumOojee sICHble OOpa3ipl MPUMEHEHHs HAy4HOTO MeETOoja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OpHa W3 TIABHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUs B CTPYKType oOIIero oOpazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTHM M HHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHHS ONpPENEIECHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MununcrepctBa npocsemenuss Poccuiickont denepannn
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIMXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUH O HAy4yHOM MeETOAE TMO3HaHUs U (OPMHpPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuy U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3MKH;



e (QopmupoBaHuE NPEACTABICHUN O poiu (PU3UKU Ui Pa3BUTUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JallbHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

JocTmwkeHnne STHX Ienedl mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCBhIBATbH U OOBACHATH (U3UYECKUE SIBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMCHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIOJTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIBHBIX PHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 M KPUTUYECKOE
OLICHUBaHKE WH(OPMALINU;

® 3HAKOMCTBO CcO cepaMu IpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha usydenue ¢usmku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlEN0), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kinacce — 102 yaca (3 yaca B HEZIEINIO).

[Ipennaraemslii B mporpamme 1no (Gu3mnke nepeyeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, YYUTENb JeNaeT BbIOOp MpoBeneHUs JTa0OpaTOPHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJJaHMi, TIpe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.

COJEPKAHUE OBYYEHUA
7 KUIIACC

Pazgea 1. ®usuka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Pusndeckue sIBICHUS: MEXAHHUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpuOOpHI.
[TorpemHocTs u3MepeHuii. MexxayHapoaHas CUCTEMA €IUHUIL.

Kak ¢u3uka u apyrue ecrecTBEHHBIE HAyKU H3ydaloT mpuponay. EcTecTBeHHO-Hay4IHBIN
METOJT TIO3HaHWs: HaOJIOJCHHe, MOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBIKEHUE THUIIOTES,
OKCIIEPUMEHT 110 TIPOBEPKE THIOTE3, OOBsSCHEHHWE HalmogaeMoro sBieHus. OnucaHue
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, INEKTPUUECKHE, MATHUTHBIEC, CBETOBBIE SIBJICHUS.

2. dusnueckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHUI aHATOTOBBIM M ITU(POBBIM

npubopom.



Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue NEHBI JEICHUS IIKATbl U3MEPUTEIHLHOTO MPUOOpA.
W3mepenne pacCcTOsTHUN.

3. Hsmepenue o0bEMa KUIKOCTH U TBEPAOTO TEIa.
4. OmnpenaesieHUE pa3MEPOB MaJIbIX TEJL.
5. M3MmepeHnue temmepaTypbl MNpU IMOMOILIM KUJKOCTHOTO TEpMOMETpa M JaT4UKa

TEeMIIepaTyphI.
6. IlpoBeneHue wuccieqoBaHUs MO IPOBEPKE TMIIOTE3bl: AAJBHOCTH IOJETA IIAPUKA,
MyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIlIe, 4YeM OO0JIbIIIe BHICOTA ITyCKAa.

Pa3znea 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOEHUHU BeleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBuxenne yactui BemiecTBa. CBs3b CKOPOCTH JBWXKEHHUS YacTUL[ C TEMIIEpaTypoHu.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BELIECTBA: CTPOEGHHUE Ta30B, IKHUJAKOCTEH M  TBEPABIX
(kpucTayinyeckux) Teia. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmopenue nuddysun.

3. HaGmropenue siBieHUi, OOBSICHSIOMIMXCS MPUTSHKEHUEM UMW OTTAKMBAHUEM YaCTHI]

BEILECTBA.

Jlabopamopnwvie padbomot u onvimol.

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

2. OmnbITH IO HAOMIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SIBneHune wHepnuu. 3aKOH HHepUMHU. B3auMopeiicTBuME Ten Kak NpPUYMHA HU3MEHEHUS
CKOpPOCTH JIBM>KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakTepucThka B3aumojeiicTBus Tten. Cunma ynpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ NMOMOIIBI JWHAMoOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSKECTH Ha Jpyrux 1iaHerax. Bec tenma. HeBecomocth. CriokeHHE CHII, HAIPABJICHHBIX I10
onHOI npsimoii. PaBHOzelcTByIomas cui. Cuna TpeHus. TpeHHue CKOJNbKEHUS U TPEHUE MOKOSI.
Tpenue B IpupoJe U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4ecKOro IBU)KEHUS Tela.

H3mepeHne ckopocTy MpSIMOIMHEMHOTO ABMXKEHHUS.
HabGnronenue siBeHUs HHEPITUU.

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

CroxxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOIA.

Ok wWwNPRE



Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JABMXKEHHUS (LIapHKa B KUAKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jiajee).

2. OmpezneneHue cpenHell CKOPOCTH CKOJBXEHHUS OpycKa WIM IIapHKa M0 HAKJIOHHON
IIJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TEINA.

4. OnbIThl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTsKeHHs (aedopMariviu) MpyKHUHBI OT
IIPUIIOKEHHOM CUJIBI.

5. OneIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBXKEHHUS OT Beca Tesa U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEMN.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTEH U ra3o0B.

Hasnenne. CriocoObl yMEHBIICHHS U YBEIUYCHU aBiieHus. [laBneHne ra3a. 3aBUCUMOCTh
JaBjieHus ra3a oT 00béMma, Temneparypsl. [lepenaua naBnenust TBEPAbIMU TeAMU, KUAKOCTIMU
u razamu. 3akoH llackans. [IHeBMarnueckue mMamuHbl. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
rnyounsl.  ['mapoctatmueckuit  mapamokc. CooOmarommecss cocyabl. [ 'uiapaBiudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIITHON
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BrlTankuBaromas (apxume10Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenada naBneHus KUIKOCTBIO U ra30M.
Coob1maronyecs: Cocy/sl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

ok wnNeE

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tena M

IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUAKOCTH.

8. VYcnoBue miaBaHMWs Te: IUIABAaHUE WJIM INOTPY)KEHHE TEJI B 3aBHCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwvie padbomut u onvimol.

1. MHccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJ€ OT 00bEMa MOrpyKEHHOM B JKUJKOCTb
4acTH TeJa.

2. OmpezneneHue BBITAJIKUBAIOLIEH CHJIBI, JEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B
KUAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOIIECH CHJIBI, JEHCTBYIONIEH HAa TEJIO B
KUJKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHJIBI, TEHCTBYIOIIEH Ha
TEJIO B *KHMJKOCTH, OT 00bEMA MOTPYKEHHON B JKUAKOCTh YaCTU TeJla U OT MJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBanue apeoMeTrpa WIM KOHCTPYMPOBAHHME JIOJAKH U OIpEACIICHHE €€

Ipy30II0ABEMHOCTH.



Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs
ppiyara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. KuHetmueckas W nOTeHUManbHas dHeprusd. [IpeBpaiieHue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS YJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl MIPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Omnpenenenue paOOTHl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIKEHUHM Tela II0

TOPU30HTAIIBHON TOBEPXHOCTH.
2. HccnenoBaHue yClI0BUI paBHOBECHS pblyara.

w

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

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U ra3000pa3HOr0 COCTOsIHUI BemlecTBa. Kpucrannnyeckue u
amop¢useie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUH
MOJIEKYJISIPHO--KUHETHYeCKOM Teopuu. (CmaunMBaHHWE M KalWULSIpHbIE siBIeHUS. TeruioBoe
pacUIMpeHne U CKaTue.

Temneparypa. CBsA3p TeMIepaTyppl €O CKOPOCTbIO TEIUIOBOTO JABMKEHUS YacCTHII.
Buytpennsass osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH »SHepruu: Tervionepenaya u
coBeplieHre padboThl. Bupl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, U3ITYyYECHHUE.

KonuuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TEIUIOoBOro OanaHca. [lnmaBneHue u OoTBepAeBaHUE KPUCTAITUYECKHX
BEIIECTB. YJeNbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpPhl KUIEHHS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxuocTs Bo3ayXa.

OHeprus TomMBa. Y iejbHasi TEMJI0Ta CrOPaHHUs.

[Tpunuuner pabotsl TemnoBeix aBurarenel KIIJ[ TtemmoBoro nsurarens. TemoBble
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMKEHUS.

Hab6mronenue nuddysun.

Habmroenue siBJIeHUI cMauMBaHUS ¥ KAMHJUTSIPHBIX SBICHUM.

HabmrofeHue TenaoBoro pacimpeHust Te.

W3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTypshl.

oV kwnNeE



7. Bwugpel Teronepenayu.

8. OxyaxxJaeHue Mpu COBEPIICHUU padOTHI.

9. HarpeBanwue rpu coBepIiieHUH pabOTHl BHEITHUMU CHIIAMHU.

10. CpaBHEHUE TEIIOEMKOCTEMN pa3IMUHbIX BEIIECTB.

11. HaOmroneHue KUIeHus..

12. HabmroieHue moCTOSIHCTBA TEMIIEPATyphl MPH TUIaBJICHUH.

13. Moaenu TeroBBIX JBUTATEIICH.

Jlabopamopuuvie pabomot u onvimol.

OnbIThI 110 OOHAPYKEHUIO ACUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKCHHUSL.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Omnpenenenue JaBleHUs BO3IyXa B OaJUIOHE MINPUIIA.

OnbpIThI, AEMOHCTPUPYIOINE 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHMs WU OXJIAKICHHUS.

6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmropenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3yibTaTe TeIyIonepeaadu u
paboThl BHEIITHUX CHII.

vk wnN e

8. HccnenoBanue siBiI€HUS TEIIIOOOMEHA IPU CMELIMBAHUM XOJIOIHOM U ropsiuel BOABI.
9. OmnpeneneHue KOJUYECTBA TEIJIOTHI, IOJIYyYEHHOIO BOJOH IMpHU TEIUIOOOMEHE C
HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. OnpeneneHue ynenbHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsAnoB. BzanmmopelcTBHe 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TEI OT BEJIMYUHBI
3apsJI0B U PaCCTOSTHUSL MEXKTy TEIaMH).

Onexkrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nosns. IIpuHuun cynepnozunun
ANIEKTPUUYECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsoB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/ia.

ONEKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukn
MOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUECKOro TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma uisl ydacTka LEMu.
[TocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

PaboTta u MOUTHOCTB 37EKTpUUECKOTo ToKa. 3akoH J[oyns—JIenna. DnexkTpuueckue nenu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruauTtHoe noje 3eMiH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe mose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBUE MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIaTeldb IOCTOSHHOTO ToKa. lVcmonb3oBaHue
JIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.



OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuH. [IpaBuno  JleHma.
OnekrporerHepatop. CrnocoObl TOMYyYEHHUS DIICKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHIIUM HA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.
JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJL.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DneKTpocTaTUuecKast UHIYKIIHSL.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AMDIIEKTPUKHU.
MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.
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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. BzanmoiericTBre NOCTOIHHBIX MAarHUTOB.

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

=
~

. MosenupoBaHne MarHUTHBIX TOJICH IMOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe moJje Toka. JJIeKTPOMAarHur.
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. lelicTBuE MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

N
[

. DIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJIEHUS 3IEKTPOMATHUTHON MHAYKIUH.

. OnbrTer @apagest.

. 3aBUCUMOCTD HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25. DaeKkTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnwvie padbomut u onvimol.

OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TNl MHAYKIUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IETMH MTOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHUe CHIIBI TOKA.

N NN
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N3MepeHne u peryampoBaHUe HAPSKEHHUS.
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HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS

pE3UCTOpa U HANPSKEHUS HA PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  3JEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOAHMKA OT €70 JJIMHBI, IUIOIIAJU MIONIEPEUYHOT0 CEUEHHUS U MaTepHraa.

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

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

10. Onpenenenue padboThl IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UcTop.

11. OnpeneneHne MOIHOCTH IEKTPUUECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKa, UAYIIETO Yepe3 JaMIOYKy, OT HalpsHKeHUS

Ha HeM.



13. Onpenenenue KII/] narpeBarens.

14. VccnenoBanne MarHuTHOTO B3aMMOJIEHCTBHS TTOCTOSIHHBIX MAarHUTOB.

15. I3y4eHre MAarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TpH WX OOBEAWHECHUU H
pas3/esieHuu.

16. UccnenoBanue eHCTBUS 2JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HANpPaBJICHUS TOKA B KaTYIIKE.

18. N3yueHue neicTBUSI MAarHUTHOTO MOJISl HA POBOAHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue paboThl AIEKTPOJABUTATEINS.

20. Usmepenune KIIJI anekTpoaBuraTeibHOM YCTaHOBKH.

21. OnbITHl MO HMCCIEOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON WHAYKLHHU: HCCIEIOBAaHUE
M3MEHEHUM 3HaYEHUs U HAINIPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOrO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe ABMKeHHe. HepaBHoMepHOe
IpsIMOJMHENHOe ABM>KeHHe. CpenHsss U MIHOBEHHas CKOpPOCTb Teja IPU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe aBrkenne. CBoooiHoe naaenue. OmnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHHE 10 OKpykHOcTH. Ilepuon u yacrora obpaiienus. JIuneitHas u
yIJI0Basi CKOpOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJB)KEHHUS, CUja TPEHUs
IIOKOS1, APYTUE BUABI TPEHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOpEHUE CBOOOJHOTO MajeHHUs.
JBuxenne 1aner Bokpyr Comnnpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[epErpys3KHu.

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

Umnynec Tena. M3menenue umnyinbca. MmMmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKECHHE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKeCTH, ynpyroct, TpeHus. CBsi3b
sHepruu U pabothl. [loTeHuManpHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIH.
IToTreHumanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAHEHHUSI MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HabmroeHue MeXaHW4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME IyTEH M TPACKTOPHUM JIBUKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO

pPa3HBIX TEII OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS IIPSIMOIIMHEMHOTO IBUKCHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO IBUKECHHUS.
5. HaGmoneHue IBHXEHUS Tella 10 OKPYKHOCTH.

B



6. HaOmroneHne MexaHMUECKUX SBJICHUH, IPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeNa U AEHCTBYIOLIEH HA HErO CUIIBIL.

8. HaOmroneHue paBeHCTBA CWJI IIPU B3aUMOJECHCTBUU TEIl.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBHKEHHH.

10. [Iepenavya nMItysibca Ipyu B3aUMOJEHCTBUU TEIl.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOJAECHCTBUH TEIL.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHre UMIyibca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGmroieHue peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHre MEXaHUYECKOM SHEpruy Ipu CBOOOJHOM MaJCHUH.

16. CoxpaHeHne MEXaHUYECKOW YHEPTUH IIPU IBUKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTtpyupoBaHue TpakTa I pa3srOHAa M JaJIbHEHIIETO PaBHOMEPHOIO JBHKCHUS
LIAPUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEd CKOPOCTU CKOJBXKEHHUS OpycKa WM JBHXKEHUs IapHUKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tejla IPU PaBHOYCKOPEHHOM JIBUKEHUM I10 HAKJIOHHOMU
IIJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
HA4YaJIbHOU CKOPOCTH.

5. IlpoBepka rumnoresbl: €CIM IPU PABHOYCKOPEHHOM JBMKEHUM O€3 HadallbHOMN
CKOPOCTH IIyTM OTHOCSTCS KakK psAJ HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIUE
IIPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUS.

7. Omnpenenenue KodpPuIMeHTa TPEHUS CKOTBKCHHUS.

®

Omnpenenenne KECTKOCTU MPYKUHBI.
9. Ompenenenue pabOThl CHJIBI TPEHHS MpPU PABHOMEPHOM JIBMJKEHUU Tela 110
TOPU30HTAILHON TOBEPXHOCTH.
10. Onpenienenne pabOTHl CHIIBI YNPYTOCTH TNPH MOABEME TIpy3a C HCHOIb30BaHUEM
HEMNOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexanuveckue Kos1ie0aHUSI M BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUH: MEpHOA, 4acToTa,
amMIIUTYAa. MareMaTHMYecKuil M NpPYXHHHBIH MasTHUKU. [lpeBpallieHHe 5SHEpPruu INpu
K01€0aTeIbHOM ABUKEHUH.

3aryxaromue konebanus. BeiHykneHHble koneOanus. Pesonanc. MexaHuyeckue BOJHBI.
CpoiicTBa MexaHHuecKuX BOJH. [IpoionpHbIe U MonepedHble BOIHBI. JJJTMHA BOJTHBI U CKOPOCTh
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3BYyK.

Hemoncmpayuu.

1. HaGmonenue koneGaHU Tel MO JeHCTBUEM CUJIBI TSXKECTU U CUJIBI YIPYTOCTH.

2. HaGmopnenue xoneOaHUi rpy3a Ha HUTU U Ha TIPYy>KUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJEOaHMI 1 pe30HaHCca.

4. PacnpocTpaHeHUE MPOJOJIBbHBIX U MONEPEUYHBIX BOJIH (Ha MOJEIN).



5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTUYECKUH pPE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue 4acTOThl U Meproia KoiaeOaHU MaTeMaTHYeCKOro MasTHHKA.
2. OrmpezaeneHue 4acTOThI U MEPHOJA KOJIeOaHUN MPYKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH MepHoja KoyieOaHUI MOJABELICHHOTO0 K HUTH Ipy3a OT
JUTUHBI HUTH.
4. HccrnenoBaHue 3aBHCUMOCTH IEPHO/A KOJEOAHUM MPYKUHHOTO MAasgTHUKA OT MAacChl
rpysa.
5. TlpoBepka He3aBUCHUMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Tpys3a.
6. OnbITel, JEMOHCTPUPYIOIIME 33aBUCUMOCTh IMEpUojia KOJIeOaHWH MPYKHUHHOTO
MasiTHUKA OT Macchl I'py3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOpeHHs] CBOOOIHOTO Ma/ICHUS.
Pa3pnen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. [lIkana 31eKTpoMarHuTHbIX BOJH. Vcrionb30BaHUEe 3J€KTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOKCTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TeneoHa.
Pa3nes 11. CBeToBble sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHuUs CBETA.
ITpenomiienue cBera. 3aKoH npenomiieHus cBeTa. I1oHoe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
JIunza. Xox nywet B muH3e. Onruueckas cucrema ¢oTroamnmnapara, MHUKpOCKoNa u
Teneckona. ['ma3 kak ontudeckas cucremMa. bin3opykocTs U 1adbHO30PKOCTb.
Paznoxenue 6ernoro csera B criekTp. OnbiTel HptoToHA. CllojkeHUE CIIEKTPaIbHBIX 1[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBeTa.
ONOTHYECKUN CBETOBO/I.
Xon tydeit B coOuparomiei JTnH3e.
Xox JIydeil B paccenBarole JIMH3E.
[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.
[TpuntMn neiictBust GporoanmapaTa, MUKPOCKOIIA U TEIECKOTA.
10. Mopens rnasa.
11. PaznokeHue 6e1oro cBeTa B CIEKTP.
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12. [Tomyuenue 6en0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.



Jlabopamopnwvie padbomot u onvimol.
1. MHccrnenoBaHue 3aBUCUMOCTH yIJIa OTPaKEHHsI CBETOBOTO JIyda OT yrijia MaJeHusl.
2. H3yueHue XxapakTepUCTUK N300paKE€HUs MPEAMETA B IIIOCKOM 3€pKaJle.
3. HccnenoBanue 3aBUCMMOCTH YIJIa MPEIOMIICHHS CBETOBOTO JIy4a OT yIjla NaJcHHs Ha
IPaHULIE «BO3YX—CTEKIJIO».
[Tony4yenne n300paxeHni C MOMOIIBIO COOMPAOLIECH JTHH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMPATOIEi TUH3BI.
OmnbITH IO PA3TIOKEHHIO OEIOTO CBETa B CIEKTP.
OnbITel 1O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IBETOBBIE
(UITBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiThl Pesepdopna n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyxnonnas wmopgens atoMmHoro sapa. HMsoronsl. PannoaktuBHble mpespamieHus. llepuon
[0JIypacnaia aTOMHBIX sIEp.

Nowus

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToOMHBIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U31y4YEHUN HA )KUBBIE OPIaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4€HUs U TOTJIOIICHHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. Cnextp Bogopoza.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOLUINX U3Ty4YEHUH.

Perucrpanus u3mydeHus IPUPOIHBIX MUHEPAIOB U MIPOTYKTOB.

.]Iaﬁopamopubte padomul u onvimol.

1. HaGmoieHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3Ty4EHHUS.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 1O TOPMO3HOMY MYTH (I10

¢dororpadusm).

3. HMsmepeHue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAYJIb TpEeAHa3HAYeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke 1151 00yJaroUIMXcsl, BHIOPABIINX ITOT Y4eOHBINH peaMET.

[Ipy wW3ydYeHUM [AaHHOTO MOJYJS PpEATM3YIOTCS U CHCTEMAaTU3UPYIOTCS  BUBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneuyuBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
MeETanpeMETHBIX IJIAaHUPYEMbIX PE3yJIbTaTOB 00ydeHMs, (POpMUpYETCS E€CTECTBEHHOHAYy4YHas
IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIEAOBaHMS SBJICHHM MPUPOABI UM TEXHHKH,
OBJIQJICHUE YMEHMSAMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJy4YeHHbIE 3HAHMA,
peliaTh 3aa4u, B TOM 4HCJie KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIAaNBHO AEATEIbHOCTHBIA XapaKTep JAHHOIO PA3ZeNa pean3yeTcs 3a CYET TOro,
4TO 00y4arorecs BHIMOIHAIOT 33/1aHUs, B KOTOPBIX UM MpeaIaraeTcs:



Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBICHUS
B OKPYKaroUIEN IPUPOJE U TOBCEIHEBHOM KU3HU;
MCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NYCCKUX SBICHUH, B TOM YHCIE JUIS
MIPOBEPKU THIOTE3 U MOJYUYEHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSACHATH HAay4YHbIE OCHOBBI HambOoJee BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HalpUMEP, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMU HAa OCHOBE
3aKOHA NPEBPALIEHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPIUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U ITPECAMETHBIX 06p330BaTeHBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

— MpOSBICHHE UHTEPECa K UCTOPHU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pru3mueckoin
HayKu;

— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCHMCKHUX YUEHBIX --(PU3HKOB;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX U dTHYECKUX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUN (PU3UKU;

— OCO3HAHHE BAJXHOCTU MOPAJIBbHO--3TUYECKUX IPUHLHUIIOB B J€ATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

— BOCHPUATHE ICTETHYECKUX KA4eCTB (hPM3MUYECKON HAyKH: e€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPbI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJIBHOI0 0J1ar0NMOJIyYHA:

— OCO3HaHME LIEHHOCTHU 0e30macHoro odpasa *XHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpaHCIOpTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBUSX;

— cOopMUPOBAHHOCThH HaBbIKA pe(yieKCUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyA0BOro BOCIIUTAHUSA:

— aKTUBHOE YYacTHE B pPEIEHUM MPAKTHYECKHUX 33a/a4 (B paMKax CeMbHU, 00pa3oBaTeIbHOMN
OpraHM3aluu, Tropoja, Kpasi) TEXHOJOTMYECKOM U  COIMAIbHOM HAaNpaBIEHHOCTH,
TpeOYIOIIHMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

— MHTEpeC K NPaKTUYECKOMY U3yYEHHIO MPO(heccHii, CBI3aHHBIX C (PU3UKOM;

7) IKOIOTHYECKOr0 BOCTIMTAHUSA

— OpHEHTalus Ha TNpUMEHEHHe (PU3MUECKUX 3HAHUM A pelleHus 3ajgad B o01acTu
OKpY’KaloIlllel cpenbl, MIIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KAIOIEe CpeJibl;

— 0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) ajanTannu K U3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHUHM HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTUX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO AESTEIBbHOCTD;

— noTpeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHWUU, B TOM uucie (HOPMYITHPOBATh HIEH,
MTOHSITHSL, TUIIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSIX;



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

® — [UIAHMPOBAHUE CBOETO PA3BUTHS B MPHOOPETECHUN HOBBIX (PM3UUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IIPHUPOIBLI, O6I_HCCTB3 U 3KOHOMMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEWCTBUH C YYETOM BIIMSIHUS HA OKPYKAIOILYIO Cpely, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomerocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE YUeOHbBIE ICHCTBUS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN O0OBEKTOB (SIBICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
Y CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PACCMATPUBAEMBIX (PAaKTax, TAaHHBIX U
HaOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBIISITh NIPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YYCHUU (PU3MUECKUX SBICHUU WU
IIPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAHUEM JAEIYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKJIIOYE€HUH, BBIJIBUTaTh TUIIOTE3BI O B3aUMOCBSI3X (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crocod peuieHus ydeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBIOOpP Hambojee MOIXOIAIIEr0 C
y4€TOM CaMOCTOSITENTLHO BbIJICIIEHHBIX KPUTEPUEB).

Ba3oBbIe nccienoBaTenLCKHe AeliCTBUA.

HCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeJOBaHNEe (PU3NUECKOTO SBICHUS;
OLICHUBAaTh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYUYEHHYIO B XOJ€
MCCJIE0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjabTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTalbHEHIIIee pa3BUTHE (PU3UYECKUX TPOIECCOB, a TAKXKE
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pabora ¢ undopmaumeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
uH(pOpMaLlMU WIK JaHHBIX ¢ YUETOM IpeaIoKeHHON yueOHo! (hru3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;



CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpencTaBlIeHUS WHPOpMAUA U
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, IuarpaMMaMH, WHOU
rpaduKoii 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XoJe OOCyXIeHHs Y4eOHOTO Marepuana, pe3ylbTaToB JabopaTOpHBIX pPaboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOI TEeMbI U BBICKA3bIBATh UJIEH,
HalleJIeHHBIE Ha PELICHUE 3aJa4l U MOAJIep)KaHue 01aroXKenaTeIbHOCTH OOIIEHHS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYrUX YYacTHHKOB JHAaJora,
OOHapY)KMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMHCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3yJAbTAaThl  BBINOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

INOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAIBHOW PabOTHI
IpY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHKCHUIO: PACIPENENIATh PO, 00CYXKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboTb1, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTas KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBATh KAueCTBO CBOETO BKJIAAa B OOMMH TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3anus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIICHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCSA B PA3IMYHBIX MNOAXOAAaX MPUHATUS pelIeHUH (MHIMBUIYaJIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUN IPyNIo);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEJIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ U3MEHEHHUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) pe3yJbTaToOB JesTEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B X0/ BBITOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUThH ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€My, TOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU peUIeHHHn (GHU3UYECKUX 3aJad WiId B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TaKOE K€ ITPaBoO JPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCTOJIb30BAaTh TOHATHS: (U3MYECKME ¢ XUMHYECKHE SIBIICHHS, HaOII0JCHHE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3Hoe), MEXaHUYEeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOWas cuia, Aedopmanus (ympyras, IUIacTHYEcKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath siBreHus (audQy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TeJN C 3aKPEIUIEHHOM OChbIO BpallleHMs, Iepenadya JaBJ€HUS TBEPIBIMU
TEJIaMHU, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBieHHE, IIJIaBaHUE TEeJl, IPEeBpalLeHus
MEXaHUYECKOM SHepIrun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SBJICHUN B OKPYXAIOIIEM MHUDE, 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 JKMBOM OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJ€ YelIOBEeKa, IPU 3TOM IEepeBOJUTHh MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OTKCHIBATh M3YYECHHBIC CBOMCTBA Tel U (PU3MUECKHE SBICHUS, UCTIONB3Ysl (PH3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BPEMs, IMYyTb, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tesla, CWila TPEHHs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUAIbHAs 3HEPrusi), IpU ONUCAHUU MPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €TUHULIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTUMH BEIUYHMHAMH, CTPOUTh Tpa(UKH H3Y4YEHHBIX 3aBUCHUMOCTEH
(U3UUECKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MYECKHe SBICHHUS M MPOLECCHI, HCIOJb3Ys
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akon Ilackamns, 3akoH
ApxumMena, MpaBUJIO paBHOBEeCHs pblyara (0J0Ka), «30JI0TO€ IMPaBUIIOY» MEXAHUKH,
3aKOH COXpaHEHHMsS MEXAHMYECKOM OSHEpruu, IpH OTOM JaBaTb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OO0BSACHATh (U3NYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABJIATH NMPUYUHHO-
-CJIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3MYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 J1eicTBHA, HCHOIB3Ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBaloIMe (U3MUECKUE BEIMYMHBI: Ha OCHOBE AaHalu3a YCJIOBHUSA 3aJlauu
3aMMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINIBI U



MPOBOAMTH PAcu€Thl, HAXOIUTh CIPABOYHBIC NaHHBbIC, HEOOXOAMMBIE AJISI PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETNUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pELIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0B, B OIMCAHUM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IPEIIOJI0KEHNE
(runotesy), pas3idyaTb U HHTEPIPETHPOBATH MOJYUYEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JI€JaTh BHIBOJBI IO €ro pe3yjbTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaThb YCTAaHOBKY W3
NPEI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XOJ1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MACChl Tesla, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOIb30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IIPOBOJIUTH HCCIIEJOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUUMHBI OT JIPYrou C
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIn
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT YIJIMHEHHUS NPY>KUHBI, BBITAJKUBAIOIIEH
CWIBl OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT TNIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHUS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4€OHOTO HCCJEOBaHUS, COOMpaTh YCTAaHOBKY M  BBIIOJHATH
U3MEpEeHus], cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOy4YCHHON
3aBHCUMOCTH (DU3MYECKHX BEJIWYMH B BUAC MPEIJIOKEHHBIX TaONUIl U TPaduUKOB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

NPOBOJIUTh KOCBEHHBIE W3MEpPEHHS (PH3MUECKUX BEIUYMH (TUIOTHOCTH BEUIECTBA
KUAKOCTHU W TBEPAOrOo Tela, CWJIA TPEHUS CKOJIBXKEHHUS, JIaBJIEHUE BO3/1yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys NpeasIoKEeHHON
UHCTPYKLIMU: IPU BBIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMYUHBI;

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHNEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NpUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha HX ONMCAaHHA (B TOM 4HMCIE: NOAIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCIOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJIUTH TMpUMEPHl (HaXOIUTh HMHPOpPMAIMIO O MpUMEpax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (PM3MUYECKUX 3HAHUM B TOBCEAHEBHOM KHU3HU IJs oOecreueHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMU U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3/I0pOBbsi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarollei cpese;



OCYIIECTBIISATh OTOOP HMCTOYHUKOB HWH(poOpmaruu B MHTepHETe B COOTBETCTBUU C
3aJIaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINUXCS 3HAHUN U TTyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISITh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYUBON
WJIH MOET OBITh HEJIOCTOBEPHOIA;

WCITOJIH30BaTh MPHU BBITIOJHEHNUN YUCOHBIX 3a/IaHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(UBHYECKOTO COJEp)KAHUS, CIPABOYHBIC MAaTepUANIbI, pPecypchl ceTu HHTepHeT,
BIIAJCTh NpUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMH M3
OJIHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOMICHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU (HU3HIECKOTO COJEP)KAHMSA, B TOM YHUCIIE IyOJMYHO JIeIaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COTPOBOXATh BBICTYILJICHHE ITPE3CHTAIIUCH,

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenessaTh 00S3aHHOCTH B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMH 33/1a4aMU, CICAUTD 32 BBIIIOJIHEHHUEM IUIaHa
NEHCTBUI, aqeKBAaTHO OICHWUBATH COOCTBCHHBIA BKJIAA B JEATCIBHOCTH T'PYIIIIBI,
BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPY KAFOIIIHX.

K konmy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HCIIOJIB30BaTh IOHATHUSA: Macca M pa3Mepbl MOJEKYIN, TEIIOBOE JBH)KEHHE ATOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIEC Tena,
HaCBILICHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSIA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJIe, TPOBOJHUKH W JUSJEKTPUKH, MOCTOSIHHBIM 3JIEKTPUYECKUN TOK, MarHUTHOE
oJIe;

pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEeIIOBOE
paBHOBECHE, CMauMBaHHUE, KaNWUIAPDHBIC SBICHUSA, MCIAPEHUE, KOHICHCALNS,
IIJIaBJICHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, WU3JIyUYE€HHUE), DJIEKTpU3ALUs Tell, B3aUMOJICHCTBUE
3aps0B, ACUCTBHS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aHMOJEHCTBHE
MarHuToB, AECUCTBHE MAarHUTHOIO IOJI HA MPOBOAHHUK C TOKOM, JJIEKTPOMAarHUTHAas
UHAYKIMS) TI0 ONHCAaHUI0O UX XapaKTepHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILEM MHpE, B
TOM uyucie (U3MYECKUe SBIEHUS B TNPUPOJIE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBIIGHHUS B IPHUPOAE, KpHUCTaLIbl B Ipupoze, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JJIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 33]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh U3yUYEHHbIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NYECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSsI SHEPrus, KOJWYECTBO TEIUIOTHI, YAEIbHas
TEIJIOEMKOCTh  BELIECTBA, YJENbHAs TEIUIOTAa IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaNpsDKEHHEe, COIMPOTUBIECHHE IPOBOJHUKA,
yJIelIbHOE CONPOTHBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUUYECKOTO TOKA), IPU
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEIUYMH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYMH, HAaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (QU3UYECKYI0 BEJIWYMHY C JAPYTMMU BEIUYMHAMU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEINUMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIC TIOJIOXKEHHUSI MOJEKYJSPHO--KHHETUYECKOW TEOPHHM CTPOCHHS BEIIECTBa,
IOPUHLIMIT CYNEPHO3UIMH TOoJie (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEPIUH, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alHCHIBATH €T0
MaTeMaTHYECKOE BbIPAXKECHUE;

OO0BSACHATH (PpU3MUECKHE MPOIECChl W CBOMCTBA TEJlI, B TOM YHCIE€ M B KOHTEKCTE
CUTYyaIuii MPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISIT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3amadyu B 23 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (U3MYECKHME BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3alMCBHIBATh KPAaTKOE YCJIOBUE, BBIABISATH HEAOCTATOK JAHHBIX JUISI PEUICHUsS 3a/1a4H,
BBIOHMpATh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE Ui €€ PEIICHUs, IPOBOJUTH PACUETHI U
CpPaBHHBATh MMOTYYEHHOE 3HAaYeHHE (PU3NUECKON BEIIMUYUHBI C N3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOMIM (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  HCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
IPENOI0KEHNE, OICHWBATh TNPABMWIIBHOCTh TOpPSIIKA MPOBEACHUS HCCIECIOBAHUS,
JIeJIaTh BBIBO/IBI,

MPOBOAMTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUIspHbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIEPATypPhl, CKOPOCTHU MPOIIECcCca OCTHIBAHUS U HaTPEBAHUS MPHU U3ITyUYEHUU OT IIBETa
W3NIydaronie  (MOrJIomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl KHUIKOCTH M IUIOMAAX €€ TOBEPXHOCTH, OJJIEKTPH3AIHA Tel |
B3aMMOJICHCTBHE DIIEKTPUUYECKUX 3apsiIOB, B3aMMOJECHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YalIH3aIisi MATHUTHBIX TMOJIEH MOCTOSHHBIX MarHWTOB, AEMCTBUSI MATHUTHOTO TIOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA D3JIEKTPOMArHWTa, CBOMCTBA AJIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh TNpOBEPsSEMbIE TMPEANOIOKEHU, CcOoOUpaTh
YCTaHOBKY M3 TMPEMIOKEHHOTO O00OpyIOBaHUS, OMHCHIBATH XOJA ONBITA H
dbopMyITUpOBaTH BHIBOJIBI;

BBITIOJHATH MPSMbIE MU3MEPEHUS TeMIIepaTypbl, OTHOCUTEIbHONW BIAXKHOCTH BO3.yXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3NYECKNX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl M3MEPEHUH C YYETOM 3aJaHHOM
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
WCTIOIB30BaHUEM TIPSMBIX W3MEPEHUH (3aBUCHMOCTH CONPOTHBIICHHS TPOBOAHHUKA OT
€ro JJIMHBI, IJIOLaM MOMEPEYHOro CEeUYeHHUs] M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
MIPOBOIHMKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS HAa MPOBOTHUKE,
UCCIICIOBAaHHUE IIOCIIEIOBATEIbHOTO W TApAIICTFHOTO COCTUHEHUH TPOBOJHHUKOB):



IUITAHUPOBaTh HCCIE0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH M3MEPEHMs, CIEays
NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTAaThl MOJYYCHHOH 3aBUCHMOCTH B BUJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh OSKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHON MHCTPYKLMY, U BBIYUCIIATh 3HAUEHNUE BEJIMUNHBI,

e coOmonaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapaKTepu3OBaTh MPUHIUIBI JEHCTBHS W3YYEHHBIX MNPHUOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONHMCAHMS (B TOM YHCJE: CHUCTEMAa OTOILIEHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
SHEpPruH, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTeNb
IIOCTOSIHHOTO TOKA), HWCIOJIb3ysS 3HAaHUA O CBONCTBaX (U3MUECKUX SBJICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacros3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXE€MaTH4YHBbIM PUCYHKaM (PKHJKOCTHBIH TE€PMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMsl, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeN0BaTEeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [PUBOAWTH TPHUMEPHl (HAXOAWTH WH(POPMAIMIO O TMpPHUMEpax) MPAKTUIECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM MJIsi 0OECredeHUs
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMHU YCTpOicTBaMmu,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYKarollei cpee;

® OCYLIECTBIATh NOMUCK HH(pOpMauuu Qusndeckoro coaepkanuss B HVHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHUS JOINOJHUTENbHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOMU;

®  UCMOJb30BAThH MPH BBHINOIHEHUH YUEOHBIX 3aJaHUI Hay4yHO--TIONYJISIPHYIO JIUTEPATyPy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHblE MaTepHualbl, pecypcbl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE€ YCTHBIE COOOILIeHus, 00001as
MH(OPMALIMI0 U3 HECKOJIBKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HCCIEI0BATENbCKON
JEATENIBHOCTH, MPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATHMHBIN anmapar
Kypca (hU3HMKH, CONTPOBOXK/IATh BBICTYIUIEHHUE ITPE3EHTALINEH;

® I[Ipu BBINOJIHEHUU Y4YEOHBIX MPOEKTOB W UCCIEIOBAHUM (PU3MUECKUX TMPOIECCOB
pacrpenensiTh 00sS3aHHOCTH B IPYyIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBbHOCTh  TPYINIbI, BBICTPaUBATh
KOMMYHHKaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCS YMEHU !



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopmManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHE,
MEXaHUYeCKHe KojliedaHWsi W  BOJHBI, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- W ramma-
U3JIy4EeHHUS], U30TOIIbI, SIJICPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIDKEHHUE (3aTyXalolllhe U BBIHY)KJEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE PacIpOCTPaHECHHE,
OTpakKEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, AMCIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUYECKUX SIBJICHUN B OKpYKaroIIeM MUpE (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHYECKUE  SBICHUS B  TPHPOJAC, OHOJOTUYECKOE  JICHCTBUE  BUIMMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUYCHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMeIIeHNE, MyTh, YIJIOBas CKOPOCTh, CHJIAa TPEHUs, CUJIa YIOPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIBHAS SHEPTHS CKATON MPYKUHBI, KWHETUYECKas
DHEprus, TMOJHas MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENlb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYEHUS W CIAUHUIBI (U3UISCKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUYECKHUE SIBJICHUS W MPOIIECCHI, UCIIONIB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITATT OTHOCUTETLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsIOBOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX peakluusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  INPUYMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX 1aroB ¢ OIOPOM Ha 2—
3 u3ydYeHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pewath pacy€THble 3aa4n (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCIIOIb3Ys
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHaIU3a
yCIOBMS 3a/aud 3alMChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WU
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH IOJTYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh MpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HOMOIIM (HU3HUYECKHX
METO/0B,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsieMOE
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKA HPOBEAECHUS MCCIEJOBAHUS,
JIeNaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IIPOBOJUTH OMBITH MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuojia KojaebaHuil NpyXKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTHU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bl MAJIbIX KOJeOaHHH, MPAMOIMHENHOE PaclipoCTpaHEeHHE
CBETa, pPa3JIoOKeHHE OEJIor0 CBETa B CHEKTpP, W3YyYEHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTaHOBKY U3 N30BITOYHOrO HaOOpa 000PyA0BaHMs, ONMCHIBATH X0 ONbITAa U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBOIbI;

IIPOBOAMTH IPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HM3MEPEHUMN, ONpEneNss CpeaHee
3Hau€HUE H3MepsieMOoN BeNIUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuoja KolebaHHH MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria IpejoMJIeHUsl OT yIila Ma/eHus): IJIaHUPOBaTh UCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nuecKux BEIUYMH B BHJIE TAOMUI] U rpadUKOB, JenaTh BBIBOJBI 10 pe3yjbTaTaM
UCCIIEI0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHUS (PU3UYECKUX BEIUYMH (CpemHss CKOPOCTh |
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh MPYKHUHBI, KOAP(DUIUEHT TPEHUS CKOJIbKEHHUS, MEXaHW4YecKas paboTa U
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh W3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays TPeNIOKEHHON HHCTPYKIIMH, BBIYUCISATh 3HAUYCHHUE BEIWYHHBI U
aHATM3UPOBATh TIOJIyYEHHBIE pE3ydbTaThl C YYETOM 33aJaHHOH TOTPEITHOCTH
U3MEPEHHUI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MYECKUX MOJEJeil: MarepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM HMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEIb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepU30BaTh NPUHIMUIBI JEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCJIE: CIIUIOMETP, TATYUKH MOJIOKECHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (PoToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), wucmonb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJI30BaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPaKTUYECKHUX 3aJ[a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJIUTH MpPUMEPHl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPaKTHUYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsi W COOJIIOACHHS HOPM DKOJOTHYECKOTO TIIOBEJICHUS B
OKpYXarOIEH Cpee;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

WCIIOJIH30BATh MPH BBHITIOJHEHUN YUEOHBIX 3aJaHUI HayYHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3MYECKOro CoJep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TMPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUN H3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(MOpMaluu
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM MCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
WCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBINA ammapar u3y4aemoro paszaena (Qusuku u
COIMpPOBOXAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HauMenoBanue
w/n pa3aesioB U TeM

NPOrpamMmbl

KoanuecTBo 4acoB

Bcero

K/P
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OcHoOBHOE co/lep:KaHue

OcHoBHbIE BH/DLI JeATEeILHOCTH

Pa3nen 1. ®u3uka u eé pojib B NO3HAHNH OKPY:KAIOLIET0

MHpa

®dusuka - HayKa o

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

BelsiBIIeHHE pa3nuuuii MEXIY
(bU3NUECKUMH U XUMHYECKUMU
npespaineHusMu. PaciosnaBanue u

11 2 3NEeKTpUYECKHe, MarHUTHBIE, KIaccupuKanus GU3NIECKUX SBICHHMN:
Tprpone CBETOBBIE, 3BYKOBBIE MEXaHHYECKHUX, TEIJIOBBIX, JJIEKTPHUUECKUX,
MarHUTHBIX U cBeTOBBIX. HaOnronenue u
onucaHue GU3NUECKUX SBICHUH
®usnvecKkre BeIUYNHBI. Omnpenenenye eHbI IeJIeHUs IKaJb
Uzmepenue przndeckux BETUYHH. U3MepuTeNnsHOro npudopa. Mamepenne
Odusnueckue mpudopsl. [lorpemHocTh JIMHEHHBIX Pa3MEepOB TeJl U MPOMEKYTKOB
n3MepeHud. MexayHapoaHas BPEMEHH C YYETOM IOIPEIIHOCTEN.
CHUCTEMAa €IUHUIL N3mepenne 00bEMa KUIKOCTH U TBEPIAOTO
Tena. i3MepeHue TemnepaTypsl Ipu
1.2 DUBHYCCKIE BETHAHHDI 5 1 MTOMOIIM KHUIKOCTHOIO TEPMOMETpA U
JlaT4MKa TeMIepaTypsl. Beimonnenue
TBOPYECKUX 3aJaHUH 110 MTOUCKY CIIOCOO0B
U3MEPEHHsI HEKOTOPBIX (PU3NUECKUX
XapaKTEepPUCTUK, HAIPUMED, Pa3MEPOB
MaJIbIX 00BEKTOB (BOJIOC, TIPOBOJIOKA),
yAan€HHBIX 00BEKTOB, OOIBIINX
paccTosiHUi, MaJIbIX
Kak ¢usuka u qpyrue ecrecTBEHHbIC BrinBrkeHUE THITOTE3, O0BSCHSFOIIUX
HayKH U3y4aroT MPUPOIY. MPOCTHIE SBJICHUSA, HAIPUMED:
E o EcTtecTBeHHO-HayuYHBIN METOA — [IOYEMY OCTaHABIMBAETCS JABHKYILEECS
13 CTCCTBCHHOHAYHHBIN 2 1 MO3HAHUs: HAO0AeHUE, IOCTAHOBKA 10 TOPU30HTAIBHON TOBEPXHOCTH TEJIO;
i ) P P >

MCTOJ ITO3HAHUA

Hay4YHOTr'0 BOIPOCA, BBIIBHKCHHE
TUIOTE3, IKCTIEPUMEHT 10 TTPOBEPKE
TUNOTE3, 00BICHEHHE HAOIII01aEMOT0O

— [IOYEMY B KaPKYIO TIOTOJy B CBETION
OJICK]IE IPOXJIaHEH, UeM B TEMHOM.
[IpemiokeHne crmoco00B MPOBEPKHU




siByieHus1. Onucanue pU3nIecKux
SIBJICHUI C TIOMOIILIO MOJIEIEN

runote3. [I[poBenenue uccneqoBanus Mo
MPOBEPKE KAKO#- JIMOO TUIIOTE3bI.
IToctpoenue npocTelmux Moaenen
(m3nUIecKuX SBJICHUN (B BIIE PUCYHKOB
WM CXEM), HaIPUMEp NaJICHUE MPEIMETa;
MPSIMOJIMHEWHOE PacTpOCTPaHEHHE CBETa

Uroro no pazgeny
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Pa3znea 2. [lepBoHayaibHbIE CBEJICHUS 0 CTPOCHUH BellleCTBA

2.1 Crpoenue BemiecTsa

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

HabOmnronenue u MHTEpIIpETAINUS OMBITOB,
CBUJICTEIILCTBYIONUX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHH BEIECTBA:
OMBITHI C PACTBOPEHUEM PA3THYHBIX
BeniecTB B Boze. OlieHKa pa3MepoB aTOMOB
Y MOJIEKYII C HCIIOIb30BaHHEM
¢dotorpaduii, MoIrydeHHBIX HA AaTOMHOM
CcUII0BOM MUKpockore (ACM) —
naboparopHas pabora no teme: «OreHKa
JMaMeTpa aToMa METOJIOM PSIOB

(c nucriomp3zoBanueM (oTorpaduii)».
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 (KPUCTATITNIECKHX ) TEI.
B3anMocBs3bs Mexy cBoOCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSX M MX aTOMHO-
MOJIEKYJIIPHBIM CTPOCHUEM.

Oco0eHHOCTH arperaTHhIX COCTOSIHUN

Habnronenue u o0bsicHeHUEe OPOYHOBCKOTO
JIBUKCHHUSI U ABJICHUS TUPPY3HH.
ITpoBeneHre U OOBSICHEHHE OTBITOB IO
HaOJFOICHHUIO TETIOBOTO PACIIUPEHHUS
ra3oB. [IpoBeieHre U OOBSICHEHUE OTIBITOB
MO OOHAPYKEHUIO CHIT MOJIEKYJISIPHOTO
MPUTSDKCHUSI U OTTATIKUBAHUS

Ornucanwe (C UCIOIb30BaHUEM MPOCTHIX
MO/IeJIeii) OCHOBHBIX Pa3IUYHi B CTPOCHUH
ra3oB, JKMJIKOCTEH U TBEP/BIX TEJL.
OOBsICHEHNE MaIOH COKUMAEMOCTH
JKUAKOCTEH M TBEPABIX Tell, OOJBIION
coxkuMaeMocTH ra3oB. OObsICHEHNE
coxpaHeHUst POPMBI TBEPIBIX TEI U
TEKY4YECTH KUIKOCTH.




BOJBI

[IpoBeneHre OMBITOB, JOKA3BIBAIOIINX, YTO
B TBEPJIOM COCTOSIHUY BOJIbI YaCTHUIIBI
HaXOJISATCSI B CPEHEM JIANIBIIIE APYT OT
npyra (IUIOTHOCTH MEHBIIIE), 9eM B
JKHJIKOM. Y CTaHOBJICHHE B3aHMOCBSI3U
MEXy 0COOCHHOCTSIMU arperaTHhIX
COCTOSIHU BOJIBI U CYIIIECTBOBAHUEM
BOJHBIX opranu3mMoB (MC — ouosorus,
reorpadus)
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Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

Mexanudeckoe

3.1 3
JIBIDKCHHE

39 Huepnus, macca, 4
IIIIOTHOCTH

MexaHndyeckoe ABHKECHUE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neuxenne. Ckopocts. CpenHas
CKOpPOCTb ITPH HEPABHOMEPHOM
JBHKEHUU. Pacy€T IyTH U BpeMeHH
JIBUKEHUS

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

HccnenoBanne paBHOMEPHOTO JABHKEHHS,
olpezeseHue ero npusHakos. Habmronenue
HEPAaBHOMCPHOI'O ABUKCHUA U
OIpeeIeHEe ero OTINYUHA OT
paBHOMEpHOTO JBMKeHUs. Onpenenenue
CKOpPOCTH PAaBHOMEPHOI'O ABUKEHUSA
(mrapuka B )KHJIKOCTH, MOJCIIH
ANEKTPUIECKOTO aBTOMOOWIIS U T.1I.).
Omnpenenenue cpefHe CKOPOCTH
CKOJIbKEHUS OpyCKa WX IIapHKa 10
HaKJIOHHOH TutockocTH Pemenne 3agaq Ha
orpeJieNieHNe MyTH, CKOPOCTH U BPEMEHH
PaBHOMEPHOT'O ABMKEHUS. AHAIHN3
rpaduKoB 3aBUCHMOCTH ITyTH U CKOPOCTH
OT BpEeMEHH

OOBsiCHEHNE U NPOTHO3UPOBAHUE SIBIICHUM,
00yCJIOBJICHHBIX HHEPIMEH, HapuMep, YTO
MIPOUCXOANT MIPU TOPMOKEHUU MIIH PEIKOM
MaHeBpe aBTOMOOWIIS, TIOUEMY
HEBO3MOKHO MIHOBEHHO MPEKPATUTH
JIBIKEHHE Ha BEJIOCHIIE/IE UITH CAMOKaTe U
T. 1. IIpoBeeHne U aHaIU3 OIBITOB,
JIEMOHCTPUPYIOINX U3MEHEHUE CKOPOCTH
JIBIKCHHS TeJa B pe3yiIbTare ACHCTBUS HA
HEro Apyrux Tein. Pemenue 3a1a4 Ha




OTIpesieNICHUE MAcChI Tella, €ro 00bEMa u
m1oTHOCTH [IpoBeeHre U aHaIu3 ONBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTb
HM3MEHEHUS] CKOPOCTH Tejla OT €r0 MacChl
MIpY B3aUMOJEHUCTBUU TeN. M3Mepenue
MacChl TeJla Pa3InIHBIMH CIIOCO0aMH.
OrnpeneneHne IIOTHOCTH Tejla B
pe3yJIbTaTe U3MEPEHUS ET0 MACChI U
00BEMa

3.3

Cwuita. Bunsr cuin

14

Cuna kak XxapakTepuCTHKa
B3aumozeiicteus ten. Cuna
yrpyroctu u 3akoH I'yka. I3amepenue
CHJIBI C TTIOMOIIIBIO TMHAMOMETpA.
SIBNeHNE TATOTEHHS U CHIIA TSKECTH.
Cuna TsKeCcTH Ha IpYruX IUIaHEeTax.
Bec Tena. Heecomocts. Crnoxenue
CHUJI, HAIIPABJICHHBIX IO OJTHOMN
npsMoil. PaBHonelcTByromas cui.
Cuna tpenus. TpeHue CKOJIbKEHUS U
TpeHue nokos. TpeHue B mpupoje u
TEXHHKE

N3ydeHune B3auMoIeHCTBUS KaK TPUYNHBI
M3MEHEHUS] CKOPOCTH TeJla HITH €T0
nedopmarn. Onucanne peaabHBIX
CUTyallUil B3aUMOJICMCTBHUS TEII C
MTOMOIIIBIO MOJIETIel, B KOTOPBIX BBOJIUTCS
MOHATHE U H300pakeHne CHIIbl. V3ydeHnne
cuiibl ynpyroctd. MccnenoBanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT
YATUHEHHS PE3NHOBOTO IIIHYpa HITH
MIPYKHUHBI (C TOCTpOeHUEM rpaduka).
AHanu3 NpakTU4YeCKUX CUTyallui, B
KOTOPBIX MPOSIBIISIETCS IEHCTBHUE CHIIBI
ynpyrocta (YIpyrocth Msida, KpOCCOBOK,
BETOK JIepeBa  JIp.). AHAIN3 CUTYaIIHA,
CBA3AHHBIX C SIBJIEHUEM TATOTEHUSI.
O0bsicHeHNE OpOUTAIEHOTO IBUKCHHS
TUTaHE C MCTIOJIb30BAHUEM SIBJICHUS
TATOTEHUS U 3aKOHa uHepiuu. 3mMepenue
Beca Tella ¢ MOMOIIBI0 THHAMOMETPA.
O060CHOBaHHE ATOTO CI0C00a U3MEPEHUS
AHanu3 ¥ MOJIETTUPOBAHHE SBICHHS
HEBECOMOCTH. DKCIIEPUMEHTAIBHOE
MOJTyYEHHE MTpaBUIIa CIIOKEHUS CHJI,
HanpaBJIEHHBIX BIOJb OJHOU MPAMOM.
OrnpeneneHne BeTUIHH
paBHOJEHCTBYIOWIEH cni. V3ydeHue cuisl
TPEHHS CKOJBKEHUS U CHITBI TPEHHS TTOKOSL.
HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHS




OT CHJIBI IaBJICHUSI U CBOMCTB TPYIIUXCS
MOBEPXHOCTEN. AHAIN3 MPAKTHUECKUX
CUTYaIuii, B KOTOPBIX MPOSIBIISIETCS
JIEHCTBHE CHJIBI TPEHUS, UCIIOIB3YIOTCS
CHOCOOBI €€ YMEHBIIECHHS WIN YBEINYCHUS
(xaTaHWe Ha JTBDKaX, KOHbKaX, TOPMOKECHHE
aBTOMOOWJIS, FICTIOJIb30BaHUE
MOAINIUITHUKOB, IJIABAHUE BOJTHBIX
JKUBOTHBIX U 1Ip.). Pemenue 3agay c
MCTIIONB30BaHueM (hopMyIT s pacuéra
CHUJIBI TSKECTH, CHIIBI YIIPYTOCTH, CHJIBI
TpEeHUs

Hroro no pazgeny

Pa3znea 4. /laBjienne TBEPABIX TeJ, sKMAKOCTE U ra3oB

4.1

4.2

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

JlaBiaeHne KUJIKOCTH
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Hasnenne. CriocoObl yMEHBIIICHUS H
yBEIIMYEHUs NaBieHus. JlaBneHue
ra3a. 3aBUCMMOCTh JIaBJICHHS ra3a OT
00BEMa, Temnepatypsl. [lepemaua
JaBJICHUS TBEPABIMU TEJIAMH,
JKHIKOCTSIMH U ra3aMiu. 3aKOH
[Tackans

3aBHUCHMOCTh JaBJICHUSA ) KXUJIKOCTH OT

I‘JIy6I/IHBI. ITaeBMaTHYSCKHE MAIITHHEI.

I'mapocTraTuueckuil mapagokc.
CooOmaromuecs: cocysl.
I'unpaBnnyeckne MeXaHU3MBI

AHanu3 1 00BSICHEHUE OITBITOB
MIPaKTUYECKUX CUTYalLlUi, B KOTOPBIX
MIPOSIBIISICTCS CUIIA JTABICHUSL.
O6ocHoBaHME CTIOCOOOB YMEHBIIICHUS U
yBeJIMYEHUs AaBJieHus. M3yuenne
3aBUCHUMOCTH JIaBJICHUS ra3a OT 00bEMa 1
Temriepatypsl. Mzydenue ocooeHHOCTEH
nepeiauyl JaBJICHUs TBEPIBIMH TeaMHU,
KHUAKOCTAMH U razamu. O60CHOBaHUE
PE3yIBTATOB OIBITOB OCOOCHHOCTSIMH
CTPOCHHS BELIECTBA B TBEPIOM, JKUIKOM H
raz000pa3HOM COCTOSHUSIX.
DKCIIepUMEHTANBHOE J0KA3aTEIBCTBO
3akoHa [lackans. Pemenue 3aaq Ha pacyér
JIaBJICHUS TBEPAOTO Tema

HccnenoBadue 3aBUCHUMOCTH aBIICHUS
YKUJIKOCTH OT TITyOMHBI IIOIPYKEHUS U
IUIOTHOCTH XUAKOCTH. HaOmronenne n
00BSICHEHHE THIPOCTATHYECKOTO
napajiokca Ha OCHOBe 3akoHa [lackas.
N3ydeHune coOOMIArOIIMXCS COCY/IOB.
Pemenne 3aa4 Ha pacuéT HaBICHUS




4.3

4.4

ATMocdepHOe TaBIeHHE

JleficTBHE KUIKOCTU U
rasa Ha OTpyKEHHOE B
HUX TEJIO0

6

ATmocdepa 3emnu u atMmochepHoe
nasneHue. [[pUuuHbI cylecTBOBaHUS
BO3QyITHON 000moukn 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
HOTPy>KEHHOE B HUX TEJIO.

BrrrankuBaromias (apXxuMenoBa) cuia.

3akoH Apxumena. [lnaBanue ten.
BoznyxomnaBanue

)kuakoctu. OObSICHEHHE IPUHITUTIA
JIEACTBUS TUAPABINYECKOTO TIpecca,
MTHEBMATHYECKAX MaIliH. AHAIN3 U
00BsICHEHHE TPAKTHYECKUX CUTYAITHH,
JIEMOHCTPHUPYIOIIUX MTPOSIBICHUE JABICHUS
KHUIKOCTH ¥ 3aKoHa [lackais, Hampumep
MPOIIECCOB B OPraHU3ME MPH
rITyOOKOBOJTHOM HBIPSTHUU

DKCIepUMEHTaIbHOE O0OHAPYKEHUE
aTtMocdepHoro gaBieHUs. AHAIN3 U
00BSICHEHHE OTIBITOB U MPAKTUIECKIX
CUTYalUH, CBSI3aHHBIX C ACHCTBHEM
atMocdepHoro aapieHus. OObsICHEHHE
CyIIECTBOBaHUS aTMOC(hephl Ha 3eMIle ’
HEKOTOPBIX IJIAHETaX WU €€ OTCYTCTBUS
Ha Jpyrux mianerax u Jlyne. O0bscHeHHUE
M3MEHEHUS TUIOTHOCTH aTMOC(hEpHI C
BBICOTOM ¥ 3aBUCUMOCTH aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHL. Pemienue 3aga4 Ha
pacuér aTMOC(HEPHOTO JIaBJICHHUS.
Wzydenue ycrpoiictBa 6apomeTpa-
aHepouja

DKCHepUMEHTAITLHOE 00HAPYKEHUE
JNEUCTBHSA )KUIKOCTH M T'a3a Ha
norpyk€HHoe B HUX Teo. OnpeneneHue
BBITAJIKMBAIOIIECH CUJIbL, AEUCTBYIOIIEH Ha
TEJ0, MOTPY>KEHHOE B )KUJIKOCTbD.
[IpoBeneHrie U 0OCykKIEHUE OIBITOB,
JIEMOHCTPUPYIOUIUX 3aBUCUMOCTb
BBITAJIKUBAIOIIEH CUJIBL, ACUCTBYIOIIEH Ha
TEJIO B XKHJKOCTH, OT 00bEMa MOTPYKEHHON
B JKHUJKOCTh YaCTH TEJIa U OT INIOTHOCTH
skuakoctu. [IpoBepka He3aBUCUMOCTH
BBITAJIKUBAIONIEN CUJIBI, IEUCTBYIONIEN Ha
TEJIO B )KUIKOCTH, OT MAcCChI Teja.
UccnenoBanue 3aBUCMMOCTH Beca Teja B
BOJIe OT 00BEMa MOTPYKEHHOH B KUIKOCTh




4yacTH Tesla Perienre 3a1a4d Ha IpUMEHEHHE
3aKOHa ApxuMesia U YCJIOBUS IJIaBaHUS
ten. KoHcTpynpoBanue apeomeTpa Uit
KOHCTPYMPOBAHHE JIOAKH U ONpEACICHHE €€
IpPy30I0AbEMHOCTH

Hroro no pazgeny
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Pa3znea S. Pa6ora u MOIIHOCTH. JHEPrust

5.1

5.2

5.3

Pabora 1 MmomHoCTH

IIpocTeie MeXaHU3MBI

Mexanndeckas OHEPIUsa

Mexanndeckas padorta. MOmHOCTh

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

K OJIOKY. «30J10TO€ ITPABUIIO»
mexanuku. KII/] mpocthix
MexaHu3MOB. IIpocThie MexaHU3MBI
B OBITY U TEXHHKE

Mexanuyeckasi SHEPrusl.
Kunertuueckast u noTeHuuanbHas
sueprus. [IpeBpanienne oqHOTO BHIA
MEXaHUYECKOI SHEPTUM B IPYTOil.
3aKOH COXpaHEeHUs PHEPIUH B

OKCIIEpUMEHTAIBHOE OIIPEACTICHNE
MEXaHMUYECKON pabOThI CHIIBI TSHKECTH IIPU
MaJCHUU Tella U CUJIBI TPEHUS PU
PaBHOMEPHOM IIEPEMEIIEHUH TeTa 110
TOPU30HTAJIBHOM MOBEPXHOCTHU. Pacuér
MOIIHOCTH, Pa3BUBA€MOM MpHU MOABEME 10
nectHule. Pemenue 3axad Ha pacuér
MEXaHMYECKON paboThl U MOIIIHOCTU

Omnpe/eneHre BRIUTPHINIA B CHIIE IPOCTHIX
MEXaHH3MOB Ha MPUMEpE phluara,
MOJIBM’KHOTO M HEMOJBIKHOTO OJIOKOB,
HAaKJIOHHOU m1ockocty. Mccnenosanue
YCIIOBUS pAaBHOBECHS phlYara.
O0HapyKEeHUE CBONCTB MPOCTHI
MEXaHHU3MOB B PA3JIMYHBIX HHCTPYMEHTAX U
TIPUCIIOCOOJIEHUSX, UCTIONB3YEeMBIX B OBITY
1 TEXHUKE, a TAKXKE B JKUBBIX OPTaHU3MAaX.
OKCHEepUMEHTAIILHOE J0Ka3aTeIbCTBO
paBeHCTBa paboT NMPU MPUMEHEHUN
npocThIX Mexanu3moB. Onpenenenue KI1J]
HAaKJIOHHOM IJIOCKOCTH. Penienue 3aa4d Ha
MIpUMEHEHHUE MPaBUiIa PAaBHOBECHUS pbluara
u Ha pacuét KII/]

DKCIEepUMEHTAIBHOE OTIpEeeIICHUE
W3MEHEHUS] KUHETUYECKOHN U
MMOTSHITHAIBHON YHEPTUH TeJla TIPH €T0
CKaTBhIBAHUHU 10 HAKJIOHHOM IJIOCKOCTH.
DopMynHpOBaHUE HA OCHOBE




MECXaHHUKE

HCCIICIOBAHUS € 3aKOHA COXPaHEHUS
MexaHudeckoi sHeprun. O0Cy)IeHUES
TpaHHI] MPUMEHUMOCTH 3aKOHA COXPaHCHHS
sHepruu. Permenue 3a1aq UCIOIb30BaHHEM
3aKO0HA COXPAHECHHUsI SHEPTUU

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

YACOB 110 ITPOTPAMME




8 KVIACC

No HaumMmeHnoBaHue
B pa3aesioB U TeM
n/n
MPOrpaMMbl

Paszgen 1. TerioBeie siBJIeHUS

CtpoeHue u CBOMCTBa
BEIIIECTBA

KoJunuecTBO 4acoB

Bcero

OcHoBHOe coiep:KaHue

OCHOBHBIE TTOJIOKEHUS
MOJIEKYIISIPHO-KHHETHIECKO# Teopun
CTpoeHus BelecTBa. Macca pasmepsl
ATOMOB ¥ MOJICKYJI. OTIBITHI,
MTOATBEPKJAIOIINE OCHOBHBIC
TOJIOXKCHUS
MOJICKYJISIPHO-KUHETUYECKOM TeOpHrH.
Mopenu TBEPAOrO, KUAKOTO

¥ Ta3000pa3HOTO COCTOSHUMA
BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OObsICHEHNE
CBOMCTB I'a30B, JKUAKOCTEH 1
TBEPIBIX TEJ HA OCHOBE MOJIOKEHUN
MOJIEKYJIAPHO-KUHETUYECKON
teopuu. CMaunBaHUE U
KalnUJIJIAPHBIC SABJICHUA. Tennosoe
pacIIUpEeHHE U CIKATHE

OcHoBHDBIE BHABI 1eITeILHOCTH

Habnronenue n uHTEpIIpETaLIns ONBITOB,
CBHUIETENBCTBYIOIINX 00 aTOMHO-MOJIEKYIISIPHOM
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 pupoae
BeIlei») ¢ U3II0KEHHEM 000CHOBAaHHUN aTOMHOM
TUNOTE3bI (CMBICIOBOE yTeHue). OleHka
yOenuTensHOCTH 3TUX 000cHOBaHWH. OOBsICHEHHE
OpOYHOBCKOTO IBMKCHHUS, SIBICHUS JUPPY3UH U
pa3nu4uil MEXy HUMHU Ha OCHOBE IMOJI0KEHUI
MOJIEKYJIAPHO-KHHETHUECKOM TEeOpUH CTPOCHUS
BemiecTBa. OOBsCHEHNE OCHOBHBIX Pa3IMUHUil B
CTPOEHUU T'a30B, KUJKOCTEN U TBEPABIX TEN

C UCIIOJIH30BAHNEM TIOJI0XKEHUN MOJIEKYJIIPHO-
KMHETHYECKOH TEOPHH CTPOSHHSI BEIIECTBA.
[IpoBeneHue ONMBITOB 110 BHIPAIIUBAHHIO
KPHUCTAJUIOB TIOBAPEHHOM COJI WIIH
caxapallpoBeneHue 1 0ObsICHEHHE OIIBITOB,
JE€MOHCTPHUPYIOIINX KAITWIUISIPHBIE SIBICHUS U
sBJieHne cMaunBaHust. OOBsICHEHHE PoNn
KalWUIAPHBIX SBJICHUM IS TOCTYTIEHUS BOJBI B
opranusM pactenuid. Habmonenue, nposeneHue u
00BSICHEHHE OTIBITOB MO0 HAOJIOIEHHUIO TEIIJIOBOTO
paclIMpeHHust ra30B, )KUAKOCTEN U TBEPABIX TE.
OOmBsicHeHne coxpaHeHUs1 00bEMa TBEPIBIX Tell,
TEKy4YeCTH >KUAKOCTH (B TOM YHUCIIE, Pa3HULIBI

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




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

CO CBOMCTBAMM ra30B, KUAKOCTEU U TBEPABIX TEI

1.2

Termnoble IpOLECCHI
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Temneparypa. CBs3b TEMIEpaTyphl
CO CKOPOCTBIO TETIJIOBOTO JIBUKEHMUS
YqacThll. BHYTpeHHSS SHEPTHsL.
CriocoObl M3MEHEHUS] BHYTPEHHEH
SHEpPruu: Teronepeaada u
coBepIlieHne padoThl. Bupr
TEIUIONepeadu: TeIIONPOBOIHOCTD,
KOHBeKIMA, u3inydenue. Komudectso
TEIUIOTHL. Y IeTbHAS TETIOEMKOCTh
BemecTBa. Termmoo0MeH 1 TerIoBoe
paBHOBecHe. YpaBHEHHE TEIIOBOTO
Oananca. [lnaBneHue u oTBepACBaHNE
KPUCTAIUTHYECKUX BEIIECTB

VY aenpHas TETIOTa TUIABICHUS.
[TapooOpa3oBaHue U KOHICHCAIIUS.
Ucnapenue. Kunenue. Y nenpHas
TEIUIOTa MapooOpa3oBaHMUS.
3aBUCUMOCTD TEMITEPATYPbI KUIICHUSI
0T aTMOCc(epHOro JAaBJICHUS.
BnaxsOCTh BO3TyXa. DHEpPrus
TOITUBA. Y eNIbHAs TeIIoTa
cropanus. [IpuHIAIBL paboTHI
TemioBeIX aurarencii KI1J]
TEIUIOBOTO JBUTATENs. TernoBsie
JIBUTATEJIN 3allluTa OKPYKarouen
cpenbl. 3aKOH COXpaHEeHHS U
MPEBPAILEHNS SHEPIHH B TEIUIOBBIX
poreccax

ObocHOBaHKE MPaBUII H3MEPEHUS TEMIIEPATYPHI.
CpaBHeHHE Pa3MTUUHBIX CIOCOOOB U3MEPEHHS U
mIKai tremmneparypsl. Habmogerne n o0bscHeHne
OTIBITOB, JIEMOHCTPUPYIOIINX U3MEHEHHUE
BHYTPEHHEH SHEPTUU Tena B pe3yjbTaTe
TEeIUIoNepeaayt ¥ paboThl BHEIIHUX CHIL.
Habmonenmne u 00bsICHEHHE OIBITOB, O0CYXKICHUE
IIPaKTUYECKUX CUTYaLUH, IEMOHCTPUPYIOLIUX
pa3nuYHbIC BUABI TEIUIONEPEAAYH
TEIIONIPOBOIHOCTH, KOHBEKLIUIO, U3IIyYCHHUE.
HUccnenoBanue siBneHUs TeI000MeHa

MIPY CMELINBAHUHU XOJIOJHOM U TOpsSYEN BOJIBI.
Habntonenue ycTaHOBJIEHUS TEIUIOBOTO
PaBHOBECHSI MEKY TOpAYEH U XOIOIHOU BOJOM.
Ompenenenue (M3MepeHNE) KOJTUIESCTBA TEILIOTHI,
MIOJIyYEHHOT0 BOJOHU MPH TEII000MEHE ¢
HarpeThIM METATIMYECKUM LIMITUHIPOM.
Omnpenenenne (M3MEpeHNE) yACTbHON
TEIJIOEMKOCTH BellecTBa. Pemenue 3amay,
CBSI3aHHBIX C BBIYMCIICHUEM KOJIMYECTBA TEILIOTHI
U TEIJIOEMKOCTH IIPH TEIIO0OMEHE.

AHanmu3 cuTyarii IpakTHIeCKOT0 UCTIOIh30BAHUS
TETIOBBIX CBOMCTB BEIIECTB U MaTE€PUAJIOB,
HaIpUMep, B LEISX YIHEProcOePeKeHHS:
TETUTOU30JISIHS, DHEProcOeperaroye KpbIIim,
TEPMOAKKYMYJISTOpHI U T. 1. Habmonenune
SIBIICHUI MCTIAPEHUS ¥ KOHJCHCALIH.
HUccnenoBanue npoliecca UCTIApEHUS Pa3InIHbIX
xuakocteil. OObsICHEHNE SIBICHUH HCTIapeHHs U
KOH/ICHCALIMU HAa OCHOBE aTOMHO- MOJIEKYJISIPHOTO
yuenusi. Habmronenue u 00bsicCHEHHE TTpoIecca
KHIICHHA, B TOM YHCJIC 3aBUCHUMOCTH TEMIICPATYPbIL




Uroro no pazpeny
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KHIIeHHs OT AaBieHus. Onpenenenue (M3MepeHue)
OTHOCHUTEILHOH BIa)KHOCTH BO3/yXa.
Habumroienue npomecca miiaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIb/IA.
CpaBHEHHE MPOLIECCOB TUIABICHUS
KPUCTAIUTHYECKUX TEN U Pa3MSTYCHUS TTPH
HarpeBaHUU aMop(dHEIX Ten. OnpenaeneHne
(M3MepeHune) yaensHON TEIUIOTHI IIaBJICHUS JIbAA.
OOnbsicHeHUe SBJICHUH MJIaBICHUS U
KpUCTAJDIH3AINH HA OCHOBE aTOMHO-
MOJIEKYJIsIpHOTO yueHus. Pemenue 3agay,
CBSI3aHHBIX C BEIYMCIICHHEM KOJMYECTBA TETIOTHI
B IpoOIleccax TeIUIoNepeIadn MPH TUIABICHUH H
KpUCTAIDIH3AINH, UCTIAPEHUH U KOHICHCAIVH.
AHanm3 CUTyaluii MPakKTUIeCKOTo MPUMEHEHUS
SIBIICHUH TUTABJICHUS U KPUCTAILTU3AINH,
HaIpUMep, MOTyYeHUE CBEPXUUCTHIX MaTEpUaOB,
coJieBas Tpeiika u Jp. AHaIU3 paboThI 1
00bsICHEHHE TIPUHIINTIA JEHCTBHSI TETLIIOBOTO
JIBUTaTeNs. Brrancienne KoMm4ecTBa TeTUIOTHI,
BBIJICIISIONICTOCS TIPH CTOPAaHUU Pa3IMYHBIX BUIOB
torumBa, u KI1J[ neuratemns. O6cyxneHne
AKOJIOTHYECKUX MOCTIEICTBUH HCIIOIb30BaHUS
JIBUTATEJEe BHYTPEHHETO CTOPAHHUS, TETUIOBBIX U
TUAPONIEKTPOCTAHIIUI

Pa3znen 2. DaekTpuyecKkre U MArHUTHbIE SIBJIEHUSI

2.1

DNeKTpUdIecKre
3apsiabl. 3apsHKEHHbIE
Tena U ux
B3aNMOJICHCTBHE

Onextpusanus Ten. JBa pona
ANIEKTPUUYECKHUX 3apsIOB.
B3aumogeiicTBue 3apsikeHHBIX Tedl.
3akon Kymnona (3aBUCHMOCTB

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

Ha0uroienue 1 mpoBeICHHUE OIBITOB 110
3JIEKTPU3ALIUU TEJI P CONPUKOCHOBEHUU U
nHayknued. Habnronenne u 0O0bscHeHME
B3aUMO/JIEUCTBUA OJJHOUMEHHO U PA3HOUMEHHO
3apsKeHHBIX Tesl. OObACHEHHE TPUHIINIIA
neiictus anekTpockomna. OObsICHEHHUE SBICHUN
JJIEKTPU3aLHUU IPU CONPUKOCHOBEHUH TEJ U
WHAYKIMEN C UCTIOJIb30BAHUEM 3HAHUU O
HOCHTEJISAX JJIEKTPUYECKUX 3apsi 0B B BEILIECTBE.




2.2

IMocTosHHBIN
ANEKTPUIECKUN TOK
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noJist. [Ipunnun cynepno3unuu
ANIEKTPUYECKUX MoJIeH (Ha
KayecTBEHHOM ypoBHe). Hocurenu
JNEKTPUIECKHX 3aPsII0B.
OneMeHTapHbIN 2JIeKTPUIECKHM
3apsn. CTpoeHne aToma.
[IpoBOOHMKY U JUAIEKTPUKH. 3aKOH
COXpaHEHUs NIEKTPUUECKOT0 3apsiaa

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

Cuina Toka. DIeKTPHIECKOoe
HaIpsDKeHUeE.

ConpoTuBieHNE MPOBOAHHKA.

Y aenbHOE COIIPOTHUBJICHUEC BCUICCTBA.

3akoH OMa AJ1s1 y4acTKa LIETH.
[locnenoBarensHOE 1

napajuieIbHOE COeMHEHNE
MIPOBOJHUKOB. PaboTa 1 MOIITHOCTh
ANEKTPUIECKOTO TOKA. 3aKOH
xoynsa—Jlenna. DaexkTpuaeckue
LIETIA ¥ TOTPEOUTENN DIICKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMBIKaHUE

Pacnio3naBanue v 00bsICHEHHE SIBJICHUM
AIEKTPU3AIIMHU B IOBCEAHECBHOM JKU3HU.
HaGmronenue v 0ObSICHEHHE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
aNeKTpuYecKoro 3apsaa. HabmroaeHne onbITOB 1o
MOJICITMPOBAHUIO CHJIOBBIX JIMHUH DIIEKTPHUECKOTO
nons. MccnenoBanue NeMCTBUA 3IEKTPUUECKOTO
T10JIsL HA POBOJHUKH M JUIJICKTPUKH

HaGuroienue pa3inuyHbIX BUIIOB IEHCTBUS
ANIEKTPUYECKOTO TOKA U OOHAPYKESHUE ITUX
BHUJIOB JICHCTBUSI B TIOBCETHEBHOM JKU3HU.
Habumroienne BO3HUKHOBEHUS Ta30BOTO pa3psiia

U 3JICKTPUYECKOTO TOKa B skuaKocTH COOpKa u
WCIIBITAHUE JIEKTPUIECKON IETIH TOCTOSHHOTO
ToKa. MI3MepeHue Crilbl TOKa aMIepMETPOM.
H3mepeHue 3IeKTpUIeCKOro HanpsHKeHUS
BonbTMETpOM. [IpoBenenne u o0bsicHEHHE
OTIBITOB, IEMOHCTPUPYIOIINX 3aBUCIMOCTh
ANEKTPUIECKOTO COMTPOTUBICHHUS TIPOBOTHUKA

OT €ro AJIMHBLI, IIoIaau moncpeyHoOro CCUCHUA

1 MaTepuana. MccnenoBaHre 3aBUCHMOCTH CHITBI
TOKa, MMPOTEKAIOIIETO Yepe3 Pe3UCTop,

OT COMPOTHUBJICHUS PE3UCTOPA U HATIPSIKCHHUSI

Ha pe3ucrtope. [IpoBepka npaBuia CIOKCHHUS
HaIPsDKEHUH TPU ITOCIIE0BATEIEHOM COSTMHEHUT
JBYX pe3ucTopoB. [IpoBepka npaBuia Jist CHUIIbI
TOKA TPH MapaIe]IbHOM COSIMHEHUH PE3UCTOPOB.
AHanu3 cUTyanui IociIeI0BaTeIbHOTO U
MapajuIeIbHOTO COeTUHEHHS TPOBOTHUKOB

B IOMalIHUX 2JICKTPUUCCKUX CETAX. Pemenne
3aJ1a4 ¢ UCIOJIb30BaHUeM 3akoHa OMa u hopmyn
pac4éra 3JeKTPHYECKOTO COTPOTHBIICHUS MTPU
IOCJICZI0BATEIBHOM U NapaLIeIbHOM COSAMHEHUN
poBOoIHUKOB. Omnpesenenrne paboTe
ANEKTPUIECKOT0 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 110J1e 3eMJIH 1 €T0
3HAYCHHE JIJIs )KM3HHM Ha 3eMIIe.
OnsIT Opcrena. MarautHoe nose
3JEKTpUUECKOro Toka. [IpumeHnenue
3JEKTPOMATHUTOB B TEXHHKE.
JelicTBuEe MarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM.
DJIIEKTPOABUTATEb IOCTOSIHHOTO
Toka. Mcmoap30BaHme
3JIEKTPOJIBUraTeNIe B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAaHCIIOPTE

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3
JAMIIOUKy OT HanpspKeHus Ha Hell. OnpeneneHue
KII[ narpeBarens. UccnenoBanue
peoOpa3oBaHus SHEPTUH MIPHU MOABEME TPy3a
anekTpoasuraresieM. OObsICHEHNE YCTPOHCTBA U
NpUHLUIA ACUCTBUS JOMAITHUX
3IEKTPOHATPEBATENBHBIX TPUOOPOB.
OOBsCHEHUE MPUYMH KOPOTKOTO 3aMBIKAaHUS U
NPUHIUIIA ACUCTBUS TUIABKUX NPEIOXPAaHUTEIICH.
Pewenne 3anay ¢ UCNIONB30BaHUEM 3aKOHA
[xoyna—JIenua

HccnenoBanre MArHUTHOrO B3aUMOACHCTBUS
MMOCTOSIHHBIX MarHUTOB. V3ydeHrne MarHuTHOT'O
I0JIS1 HOCTOSIHHBIX MAarHUTOB MIPHU UX
oOBvenHEeHNN 1 pa3aeneHnn. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBHUSI TOCTOSTHHBIX
MarHuToB. M3ydeHre MarHuTHOTO OIS
ITOCTOSTHHBIX MarHUTOB TIPH X 00BETUHEHUH U
pasznenenuu. IlpoBeneHue onbITOB MO
BU3YaJU3allUU OJIS IOCTOSTHHBIX MarHUTOB.
N3yueHue sBIeHUS HAMarHUYUBAaHUS BEIIECTBA.
HccnenoBanue nedCTBUA 3IEKTPUUECKOTO TOKA Ha
MarHuTHYIO cTpenky. [IpoBeeHue OnbITOB,
JIEMOHCTPUPYIOIINX 3aBHCHMOCTD CHIIBI
B3aUMOJICUCTBUS KATYIIKU C TOKOM U MarHuta oT
CUJIBI U HAIIPABJICHUS TOKA B KaTyIIKe. AHAIN3
CUTYaIMi MPAKTHYECKOTO TPUMEHEHUS
AIEKTPOMArHUTOB (B OBITOBBIX TEXHUYIECKUX
YCTPOMCTBAX, MPOMBIIUIEHHOCTH, METUITIHE).
H3ydenue aeiCTBUS MAarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM. M3yueHue neicTBus
anexktponsuratens. Usmepenue KI1J]
3JIEKTPOJIBUTaTeNIbHOW yCTaHOBKHU. Pacnio3HaBaHue
¥ aHAJIU3 Pa3IUIHBIX PUMEHEHUH
3JEKTPOIBUraTenei

(TpancnopT, OBITOBBIE YCTPOMCTBA U 1Ip.)




2.4

DNeKTpOMarHuTHast
WHIYKIAS

Hroro no pazneny

PesepBHOe BpeMs

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

37

68

3 14.5

OnsiTel Papanes. SABnenue
3NEeKTPOMArHUTHON UHIYKITUH.
IIpaBuio Jlenma. 3aexTporeHeparop.
Crioco0bI OYYEeHHST ANEKTPUIECKON
SHEpPruH. DIEKTPOCTAHLIUU

Ha BO300HOBIISIEMbIX HCTOUHUKAX
SHEPTUHU

OMNBITEI IO UCCIEIOBAHUIO SIBICHUS
3JEKTPOMATHUTHOW UHIIYKIIUU: UCCIICTOBAHNE
W3MEHEHUH 3HAUCHUS U HAIPABIICHUS
WHAYKIIHOHHOTO TOKa




9 KJIACC

Ne HaumenoBanue pa3nesioB KosanuyecTBo yacos OcHoBHOE coaepkaHue OcHOBHBIC BUABI A€ATEILHOCTH

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

Pa3nen 1. Mexannyeckue siBJeHUs
MexaHndeckoe ABHKEHHE. Ananus 1 00cyKaeHue Pa3TuIHbIX IPUMEPOB
Marepuanpaas Touka. Cucrema MeXaHH4ecKoro ABMkeHns1. O0cyxaeHne
orcuéra. OTHOCUTENBHOCTh TpaHUL IPUMEHUMOCTH MOJIENIN
MEXaHUYECKOTO JBM)KECHUS. «MartepuanbHas Touka». Onucanue
PaBHOMepHOE MpsIMOTMHENHHOE MEXaHWYECKOTO JABM)KEHUS Pa3INIHBIMHU
nemxenne. HepaBHOMepHOE criocobamu (ypaBHEHHE, Ta0MHIIA, TPAPUK).
MIPSIMOJINHEWHOE IBU)KECHHUE. AHanu3 )XU3HEHHBIX CUTyallli, B KOTOPBIX
CPGI[HSISI 1 MI'HOBCHHAas1 CKOPOCThb IMPOABJIACTCA OTHOCUTCIILHOCTD
TeJa IpU HEPaBHOMEPHOM MEXaHMUYECKOT'O IBHKCHUSI.
JIBIDKEHUH. Y CKOpEHHE. HabnroneHne MexaHMYeCKOTO JBM>KEHHS Tea
PaBHOYCKOpEHHOE MPAMOJIMHEWHOE OTHOCHUTENIFHO pPa3HBIX Te OTCUETA.
nexerne. CBOOOIHOE TIa/IeHHeE. CpaBHeHUeE ITyTEH U TPACKTOPUM IBHKEHUS
Onbitel [Nanunes. PaBHomepHoe OJIHOTO U TOTO K€ T€JNa OTHOCUTEIBHO Pa3HbIX
JBWKEHHE 10 OKpy)HOCTH. [leprox = Ten orcuéra. AHanu3 Tekcra ["amunes 06
1 4acToTa O6paHl€HI/ISI. JInneinas u OTHOCHUTCJIIBPHOCTH ABWXCHMUS, BBIIIOJTHCHHEC

11 MexaHnueckoe IBUKEHHE 10 1 YIJI0Basi CKOPOCTH. 3aJJaHUH 10 TEKCTY (CMBICIIOBOE YTEHHUE).

U CII0COOBI €r0 OIUCAHUS

IleHTpOCTpEMUTENBHOE YCKOPEHHE

Omnpenenenre cpeaHe CKOPOCTH CKOJIBbKEHUS
Opycka WK JBWKEHUS IIAapUKa [0 HAKJIOHHOH
TUIOCKOCTH. AHAIIN3 U 00CYXIEHHE CIIOCO0O0B
MPHUOIMKEHHOTO OTIPEIETICHUSI MTHOBEHHOM
ckopocTH. OnpeeneHue CKOpocTH
PaBHOMEPHOTO ABMKEHUS (IIapuKa B
SKUJKOCTH, MOJEIH IEKTPUUECKOTO
aBTOMOOWIIS U T. I1.). OmpeiesnieHne myTH,
MPONJEHHOTO 3a TaHHBIN NPOMEKYTOK
BPEMEHU, U CKOPOCTH TeJla

1o rpauKy 3aBUCUMOCTH IIyTH PAaBHOMEPHOIO
JBHXKCHHS OT BpeMeHH. O0CyxIeHHE
BO3MOJKHBIX TPUHITUIIOB JCHCTBUS IPUOOPOB,
U3MEPSIOLINX CKOPOCTH (CIHIOMETPOB).
Brruucienne myTH u CKOPOCTH TIPH
PaBHOYCKOPEHHOM NIPSIMOJIMHEHHOM



JBIDKEeHUHU Tena. OnpeseneHrue IpoueHHOro
MyTH ¥ YCKOPEHUS JBIDKCHUS TeJa 1Mo rpaduky
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
MPAMOJIMHEMHOTO ABWKEHHUS TeJia OT BpPEMEHHU.
[IpoBepka rumnoTes3bl: eciu mpu
PAaBHOYCKOPEHHOM JBW)XCHHUU

0e3 HauaTbHOM CKOPOCTH IyTH OTHOCSITCS KaK
PSAI HEYETHBIX YUCEN, TO COOTBETCTBYIOIIHE
MPOMEXKYTKUA BPEMEHHU OJIMHAKOBBHI.
Omnpenenenne yCKOPEHUS Tella Ipu
PaBHOYCKOPEHHOM JIBI)KCHHUHU 110 HAKJIOHHOMN
miockoctu. M3MepeHue nepuojia 1 4acToTh
oOpaimeHus Temna 1mo OKpy>KHOCTH.
OrnpezaeneHne 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 HrrotoHa. Tperuii 3akoH
Herorona. [IpuHimn cynepnosuuuu
cui. Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: cuia TPeHHS
CKOJIB)KEHUSI, CHJIa TPEHUS TTOKOS,
Ipyrue Buasl Tpenus. Cuna
TSDKECTH U 3aKOH BCEMHUPHOT'O
Tarotenus. Habmonenue u
00CYXICHHE ONBITOB C ABMKCHHUEM
TeJa MPH YMEHBIIEHUH BIUSHUS
JIPYTHX T, MPEMATCTBYIOIINX
IBIDKEHUIO. AHAJIN3 TEKCTA
lasinnes ¢ onucaHueM MBICIIEHHOTO

Hab6nronenue u o6cyKaeHUe OMBITOB

C IBKCHUEM Tella MPY YMEHBIICHUH BIUASHUSI
JPYTUX TeJ, MPEMATCTBYIONINX JIBUKEHHUIO.
Amnanus tekcra anuiies ¢ onucaHueM
MBICJICHHOTO 3KCIICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIUH;
BBIMTOJTHEHHE 3aIaHHUMH 10 TEKCTY (CMBICIIOBOE
yreHne). O0CyXIeHrne BO3MOXKHOCTH
BBITTOJTHCHHS 3aKOHA HHEPIIUHU B PA3TUUHBIX
cucremax orcuéra. Habmonenne u
00CyXIeHHe MEXaHMYECKHX SIBJICHHUH,
MPOUCXO/ISIIUX B CUCTEME OTCUETa
«Tenexka» npu €€ pABHOMEPHOM U
YCKOPEHHOM JBMIKEHHH OTHOCHTEIILHO



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

kaOuHeTa Gusuku. [leicTBHs ¢ BEKTOpaMu
CHJI: BBIIIOJTHEHUE 3aJaHUH 110 CIIOKEHUIO U
BBEIYUTAHUIO BeKTOpoB. Habmronenue u/mmm
MIPOBEJICHHE OTIBITOB, JEMOHCTPUPYIOIINX
3aBUCHMOCTH YCKOPEHHsI 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 paBuMITa CIIOKEHUS CHUIL.
Onpepesnenue KECTKOCTU NPYKUHBL. AHATIN3
CUTYyaluH, B KOTOPHIX HAOIIOAAIOTCS YIPYyTHe
nedopMaIim, 1 uX 00ObSICHEHHUE C
HCIoNb30BaHuEM 3akoHa ['yka. Pemenue 3agau
C HCIONB30BaHuEM 3aKkoHa ['yKa.
HccnenoBanne 3aBUCHMOCTH CHITHI TPEHHS
CKOJIB)KEHUS OT CHITBI HOPMAIIBHOTO JTABJICHHUS.
OO6cyxaeHne pe3ynbTaToB UCCIICIOBAHUSL.
Onpenesnenne Ko3QPHUINEHTA TPEHUS
CKOJBb)KeHUs. VI3MepeHne CHITBI TPEHWSI TTOKOSL.
Pemrenue 3anau ¢ ucronb3oBanueM GopMyIIbl
JJ1d CUJIbI TPECHUA CKOJILXKCHUA. Ananus
JIBUKEHHS TEJ TOJIBKO IO EHCTBHEM CHITBI
TSHKECTH — CBOOOHOTO TasieHus. OObsICHeHNE
HE3aBUCHMOCTH YCKOPEHHUSI CBOOOTHOTO
najieHus oT Macchl Tena. OneHKa BeTHYHHBI
CHWJTBI TSATOTEHUS, IEHCTBYIOIIEH MEXITy IBYMS
TemamMu (71 pa3HbIX Macc). AHAIN3 IBKEHUS
HEOECHBIX TeJI IO JAEHUCTBUEM CUJIbI
TATOTEHUS (C UCTIOIH30BAHUEM
JTOTIOJTHATEBHBIX UCTOYHHKOB WH(OPMAITHH).
Penrenue 3agau ¢ UCIOJIb30BaHUEM 3aKOHA
BCEMHUPHOT'O TATOTEHUS 1 HOPMYJIBI

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
umnyibsca. Mnyssc cuisl. 3akoH
COXpaHEHNUs UMITylbca. PeakTuBHOE
IBIDKEeHHE. MexaHndeckas paborta
¥ MOITHOCTE. PaboTa CHI TSKECTH,
YIPYTOCTH, TpeHUs. CBA3b SHEPIUH
u pabotsl. [loTeHunansHas sHeprus
Teja, MOHATOrO Hal
MTOBEPXHOCTHIO 3EMIIH.
[ToTeHumManbHast S3HEPTUS CKATOU
npyxuHbl. Kunerndeckas sHeprus.
TeopeMa 0 KHHETUYECKOUN SHEPTHH.
3aKOH COXPAaHEHUsS] MEXaHUYECKON
SHEPIUH

yreHue). HaOmoeHne u 00Cy X IeHUE OIBITOB
0 U3MEHEHUIO Beca Tejla MPU YCKOPEHHOM
JIBIDKCHUH. AHAJIH3 YCIOBUN BOZHUKHOBEHHSI
HEBECOMOCTH W Meperpy3ku. Pemenue 3anayu
Ha OIPEJICIICHHE Beca Tela B Pa3IMuHbIX
YCIIOBUSAX. AHAIN3 CHUII, ICHCTBYIONINX HA
TeJI0, IOKosIIeecs Ha onope. OnpeaeieHue
IEHTPA TSHKECTH Pa3IUYHBIX TEll

Habnronenue u o6cyKaeHUE OTBITOB,
JIEMOHCTPUPYIOIIUX Mepeaady UMITyJIbca

IIPY B3aMMOJACHCTBUN TN, 3aKOH COXPAHEHUS
UMITYJIbCA TIPH A0COIOTHO YIPYIOM H
HEYNPYroM B3aUMOJEUCTBUU TeJl. AHAIN3
CUTYalUi B OKpY>KArOIIEH KU3HU C
WCIOJIb30BaHNEM 3aKOHA COXPAaHEHUS
uMmnysbca. PacriosHaBaHue SBIEHUS
PEaKTUBHOTO JBM)KEHUS B IPUPOJIE U TEXHUKE.
IIpuMmeHeHne 3aKOHA COXPAHEHUS UMITYJIbCA
JUTsl pacuéTa pe3ysIbTaTOB B3aMMOACHCTBHUS TEI
(Ha mpuMepax HEeyNmpyroro B3aMMOJICHCTBUS,
YIPYTOTO LEHTPATLHOTO B3aUMOAECHCTBUSA
JIByX OJTMHAKOBBIX T€J, OHO U3 KOTOPBIX
HEeNoJBMXKHO). Perenne 3anay ¢
UCIIOJIb30BaHUEM 3aKOHA COXPAHEHUs
umiybsca. OnpezaeneHue padboThl CHIIBI
YIPYTOCTH IIPU OABEME Ipy3a C
WCIIOJIb30BaHNEM HEMOJBUKHOTO U
MOJBMKHOTO O6JI0KOB. MI3MepeHne MOLTHOCTH.
N3MepeHne MOTeHINaIbHON SHEPTUH YIIPYTO
JnepopMUPOBaHHOM MpykuHBI. 3Mepenne
KMHETUYECKON SHEPTUHU Tela 110 AITNHE
TOPMO3HOTO ITyTH. DKCIIEPUMEHTAIBHOE
CpaBHEHHE U3MEHEHH TOTEHIINATBHON U
KUHETUYECKOW SHEPTUM TeNa NP IBUKEHUH
10 HAaKJIOHHOH IJIOCKOCTH.
DKCTepuMeHTaIbHas! MPOBEPKa 3aK0Ha
COXpaHEHHUS MEXaHUYECKOH SHEPTUH MPU



cBoOogHOM mageHuu. [Ipumenenue 3akoHa
COXpaHEHHUs MEXaHUYECKOU SHEPTUU JIst
pacuéra MOTEHIMAIBHON U KHHETUYECKOH
sHepruit tena. Pemenue 3agad ¢
KCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON dHEPTUN

Hroro no pazneny

Paszgen 2. MexaHn4YecKHe KOJI€0OAHUS U BOJIHBI

40

2.1

2.2

Mexannueckue KojieOaHus

MexaHnuecKre BOJTHBI.
3ByK

KonebarenpHoe ABMKEHHE.
OCHOBHBIE XapaKTePUCTUKH
KoJIeOaHMIt: MepHo/I, YacToTa,
aMIuIMTyJa. MaremMaTuieckuii u
MPYKUHHBIN MasgTHUKU.
IIpeBpalienue 3Heprun Npu
K0JIe0ATEILHOM JIBIKEHHH.
3aryxaromue KolebaHusl.
Breiyx1eHHbBIE KOTeOaHMs.
Pe3onanc

Mexanuueckre BoaHbI. CBOHCTBaA
MeXaHU9IeCKUX BOJH. [IpomgoapHbIe

Y nonepeyHble BOIHBL. JlinHa
BOJIHBI U CKOPOCTb €€

pacnpocTpaHeHus. MexaHuueckue

Habnronenue xonedanuii o qeiicTBUEM CHIT
TSDKECTH U YIPYTOCTH U OOHApYKEHUE
MOTOOHBIX KOJICOAHHI B OKPYIKAIOIIEM MHUPE.
Amnanu3 xonebaHuii Tpy3a Ha HUTH U Ha
npyxxuHe. OnpeneneHue 4acToThl

KoJIeOaHUI MATEMaTHUECKOTO U MPY>KUHHOTO
MasTHUKOB. Habnronenne u oObsicHeHUe
SBJICHUS pe3oHaHca. VccnenoBanue
3aBUCHUMOCTH IEpHOAa KoeOaHui
MOJIBEIIEHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
[TpoBepka HE3aBUCUMOCTH TIEpHOAA
KoJsiebaHuil rpy3a, HOJABEIICHHOTO K JIEHTE, OT
Macchl Ipy3a. Habmoienue u o0CcyxacHue
OTIBITOB, JIEMOHCTPUPYIOIINX 3aBUCIMOCTD
nepuoja KonebdaHuil mpy>KHHHOTO MasiTHUKa
OT Macchl Ipy3a U KECTKOCTU NPYKHUHBI.
IIpumMeHeHnne MaTeMaTHYECKOTO U
NPY>KUHHOTO MasiTHUKOB B Ka4ecTBE MOAeeH
IUISL OTIMCaHUs KoJieOaHUH B OKPY>KaloIeM
Mupe. Penienue 3ai1a4, CBA3aHHBIX C
BBIYUCIICHHEM HJIH OIIEHKOHW YaCTOTHI
(nepuona) konebanuii. IsmMepenne yckopeHHs
CBOOOJTHOTO MaJICHUS

OOHapy)XeHHE U aHAJIN3 BOJTHOBBIX SIBIICHUN B
oKkpyxaroieM mupe. Habmonenue
pacrpocTpaHeHus IPOAOIBHBIX U TIONEPEYHBIX
BOJIH (Ha MOJIeJIN) U OOHapy>KEeHUE
aHAJIOTHYHBIX BUJIOB BOJIH B MPHUPOJIE (3BYK,
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Pazjien 3. DineKTpOMarHuTHOE MoJie U JIEKT

DIIeKTPOMArHuTHOE TI0JIE U
3IIEKTPOMArHUTHBIE BOJTHBI

3.1

HUroro no pazneny

BOJIHBI B TBEPJIOM TeJIe,
celiCMUUYECKHe BOJIHBI. 3BYK.
I'poMKOCTB 3ByKa U BBICOTA TOHA.
Otpaxenue 3Byka. MaDpa3Byk n

YJIBTpa3ByK

POMAarHMTHLIC BOJIHBI

DIIEKTPOMarHuTHOE MOJIE.
DIIEeKTPOMArHUTHEIE BOJIHEI.
CBoiicTBa 37€KTPOMArHUTHBIX
BoutH. [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 paclpoCTpaHEeHUsI 3BYKOBBIX BOJH.
OKCHeprMEeHTAILHOE OIIPE/IeIEHHIE TPAHHI]
YaCTOTHI CIBIIINMBIX 3BYKOBBIX KOJI€OaHUIA.
Habnronenue 3aBUCMIMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIE, C UCTIOIB30BAHHEM
MY3BIKAIFHBIX HHCTPYMEHTOB). HaOmronenue u
00BsICHEHHE SIBJICHUS] aKyCTUIECKOTO
pe3oHaHca. AHAJIN3 OPUTHHAIBHOTO TEKCTa,
HOCBSIIIEHHOTO UCTIOIB30BAHMIO 3BYKA (MIIH
YIBTPa3ByKa) B TEXHHUKE (3XOIOKALHA,
yJIbTpa3ByK B MEIUIMHE U Jp.); BHIIIOJTHEHNE
3aJJaHUH 10 TeKCTY (CMBICTIOBOE UTeHIE)4

[Toctpoenue paccyxaeHni, 000CHOBBIBAIOIIIX
B3aUMOCBSI3b DJIEKTPUIECKOTO U MATHUTHOTO
noJyielt. DKCIepUMEHTAIIbHOE U3yUeHHe
CBOWCTB 3JIEKTPOMarHUTHBIX BOJIH (B TOM
YKCIIe C ITIOMOIIbI0 MOOMIILHOTO TesedoHa).
Amnanus PEHTTCHOBCKHUX CHUMKOB
9YeJI0BEYECKOr0 OpraHnu3mMa. AHaJIu3 TEKCTOB,
OMKCHIBAIOIINX MTPOSIBICHUS
3JIEKTPOMAarHUTHOI'O U3JIyYEHUS B IIPUPOJIE:
JKUBBIE OPraHU3MBbl, U3JTy4YeHHUs] HEOECHBIX Tel
(cMbIciOBOE uTeHHe). PacniozHaBaHue u
AHaJIN3 pa3/INIHbIX HpI/IMeHeHI/Iﬁ
QJICKTPOMArdHMTHBLIX BOJIH B TCXHUKE.
W3yueHne BOJHOBBIX CBOMCTB CBETA.
Penrenue 3amau ¢ ucrosb3oBanueM Gpopmyn
JJI1 CKOPOCTHU 3JICKTPOMAarHMTHBIX BOJIH,
JUTMHBI BOJIHBI X YaCTOTHI CBETA




Pa3nea 4. CBeToBbIe SIBJEHUSA

4.1

4.2

3aKOHBI pacpOCTpaHEHUS
cBeTa

JIMH3EI ¥ ONITHYECKHE
MpUOOPHI

JIyueast monensb cBeta. VICTOUHUKHN
ceera. [IpsmoinnHeliHoe
pacrpocTpaHeHHue CBETa. 3aTMEHUS
Comnana u JIyser. OtpaxeHue
ceeta. Ilnockoe 3epkano. 3aKoH
oTpaxkeHus ceta. [Ipenomnenue
CBeTa. 3aKOH IPEIOMJICHHS CBETA.
IlonHOE BHyTpeHHEE OTpaKeHHE
cBeta. Mcrnonp30BaHuE MOJHOTO
BHYTPEHHETO OTPaXKCHHUS B
ONTHYECKUX CBETOBOAAX

JIunza. Xox myuelt B 1uH3E.
OnTuueckas cucreMa
¢doToanmapaTa, MUKPOCKOIIA U
Teneckomna. I'a3 Kak onTHYecKast
cuctema. bramsopykocTts u
JTAIbHO30PKOCTh

HaOnroneHue onpIToB, AEMOHCTPUPYIOIIUX
SBJICHHE TIPSIMOJIMHEIHOTO PacpOCTPaHEHHsI
cBeTa (BOZHHKHOBEHHME TEHU U TIOYTEHH),

U MX UHTEPIpPETalus ¢ NCI0JIb30BaHUEM
MOHATHS CBETOBOTO Jiyda. OObsSCHEHNE U
MOJIEIIMPOBAHNE COJIHEUHOTO U JTYHHOTO
3arMeHuil. MccnenoBanue 3aBUCUMOCTH yIiia
OTpa’KeHHsI CBETOBOI'O JIy4ya OT yIJia HaJeHHS.
N3yueHne cBOHCTB N300paKeHHs B INIOCKOM
3epkaie. Habmonerne n 00bsICHEHNE OITBITOB
10 NOJTYYEHUIO H300paKeHUH B BOTHYTOM U
BBIMTYKJIOM 3epKaniax. HaOmoaenue u
00BSICHEHHE OTIBITOB I10 MTPEJIOMJICHHUIO CBETA
Ha rPaHuIle Pa3INYHbIX CPEl, B TOM YHCIe
OIIBITOB C INOJIHBIM BHYTPEHHHUM OTPAKCHUCM.
HccenenoBanve 3aBUCUMOCTH yIUIa
MPEJIOMIICHHS OT yIJIa TaJieHUs] CBETOBOT'O
Jy4a Ha FPaHHLE «BO3AYX—CTEKIION.
Pacno3naBaHue sBICHUIN OTpaKeHUSI U
MIPEJIOMJICHHSI CBETA B TIOBCEIHEBHOM KU3HH.
Amnanu3 1 00bsICHEHHE SIBJICHUS ONTUYECKOrO
MUpaxka. Pemenue 3a1a4 ¢ HCNOIb30BaHHEM
3aKOHOB OTPAKCHUS U MPEIOMIICHHS CBETA

[omyuenune n300pakeHuiH ¢ TOMOIIEIO,
coOuparoIeii ¥ pacCenBaroIIeH JINH3.
Onpenenenne GpoOKyCHOTO pACCTOSHHUS U
ONTHUYECKON CHJIIBI COOMPAIOLIEH JINH3BL.
AHanu3 ycTpoHcTBa U IPUHLIMIA TEHCTBUS
HEKOTOPBIX ONTHYECKUX MPHUOOPOB:
¢doroarnmapaTa, MUKPOCKOIIa, TEIECKOTIA.
N3ydenne moaenu riasza Kak ONTHYECKOH
CHUCTEeMBI. AHAIH3 SIBIICHUH OJM30PYKOCTH U
JTATbHO30PKOCTH, MIPUHIINTIA IEHCTBHS
OuxoB




4.3

Pasnoxenue Oenoro cBeta
B CIIEKTP

Hroro no pazneny
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Hcnyckanue U norioueHue
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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 pasnoxkeHus 0eoro cBera B
cnekTp. Habnroenue u 00bACHEHNE OTBITOBR
O TIOJYYCHUIO OEJIOTO CBETA MPH CIOKCHUU
CBETa pa3HbIX 1BeTOB. [IpoBeneHue u
00BSICHEHHE OTBITOB IO BOCTIPUSATHIO IIBETA
MPEMETOB MPU UX HAOIIIOJICHUU Yepe3
IIBETOBBIC (DUIHTPHI (IIBETHHIC OYKH)

OO6cyxneHue 1enu onsIToB Pesepdopaa mo
HCCIIEIOBAHUIO aTOMOB, BEIIBUKEHHUE

THUIIOTE3 O BO3SMOXXHBIX pE3yJibTaTaX OIBbITOB

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 ICKTPOHOB.
Habmronenue CIIomHbIX U IMHEHYATHIX
CIIEKTPOB U3IYUCHHS PA3TMIHBIX BEIIECTB.
OO0bsICHEHHUE JIMHEHUATBIX CIIEKTPOB
M3ITYYCHHUS
PannoaktuBHOCTh. Asib(a-, OeTa- U OO0CcyXIeHrne BO3MOXKHBIX THITIOTE3 O MOJIEISIX
ramma-usnydenus. CTpoeHne crpoenus sapa. OnpesneneHne cocrapa sep 1o
aTOMHOTO sipa. Hykionnas 3aJJaHHBIM MaCCOBBIM M 3apsIIOBBIM YHCIIAM H
MOJIEINIb AaTOMHOTO siipa. M30ToIk. T10 TIOJIO’KEHHUIO B MIEPUOMUECKON CUCTEME
PannoakTrBHBIE IPEBpAIIICHUSI. AJIEMEHTOB. AHAIN3 U3MEHEHHS COCTaBa sipa
[leprox momypacnana aTOMHBIX 1 €T0 MOJIOKEHUS B TIEPHUOINIECKON CrCTEME
59 CrpocHue aTOMHOTO 51pa sep MIpH o-paanoakTuBHOCTU. MccienoBanue

TPEKOB O-4aCTHI] 110 TOTOBLIM (hoTorpadusmM.
OO0HapyKeHUe U U3MEPEHHE PATUAIIIOHHOTO
(oHa C MOMOILIBIO TO3UMETPA, OLICHKA ero
MHTCHCUBHOCTH. AHaJIN3 OMOJIOTHUECKUX
W3MEHEHUH, MPOUCXOSININX MO ACHCTBUEM
paJIMOaKTUBHBIX M3ITydeHui. Vcroms3oBaHue
PaJMOAKTUBHBIX M3JIyUYEHUH B MEIUIIMHE
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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. MlcrouHuky sHepruu
Comana u 38E31. SnepHas
sHepreTuka. JlecTBus
PaJIMOaKTUBHBIX M3JTyYCHUH

HAa JKHUBBIC OPTraHU3MbI

Pemenue 3anay ¢ Ucnonb30BaHUEM 3aKOHOB
COXpaHEHHUsI MacCOBBIX U 3apsAI0BBIX YHCET HA
ompezieNieHNe Pe3yabTaTOB SAEPHBIX PEaKInil;
aHaJIN3 BO3MOYXHOCTH WJIM HEBO3MOKHOCTH
simepHOM peakiuu. OLIEHKa SHEPTUH CBSI3U
STIep C UCTIOIH30BAHUEM (DOPMYITBI
OiiamreitHa. O0CyXIeHre NePCIeKTHB
HCIIOJIb30BaHMsl YIPABISIEMOTO
TepMosiiepHoro cuHTe3a. ObcyKaeHue
MPENMYIIIECTB M SKOJOTHUECKUX MTPOOIIEeM,
CBSA3aHHBIX C SIIEPHON SHEPTETUKOM

Paznea 6. IloBTOopuTe1bHO-00001IAKOIINI MOAYJIb

6.1

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

CucremaTusaiiyst 1 0000IICHNE
MPEIMETHOTO COCPIKAHMS M OTIBITA
JeSITeTIbHOCTH, TPHOOPETEHHOTO
MIPY U3YYCHUH BCETO Kypca GU3UKU
OCHOBHOTO O0IIET0 00pa30BaHMSL.
[ToaroroBka K OCHOBHOMY
TOCYJApPCTBEHHOMY 9K3aMEHY I10
¢u3uke s 00yJaronuXCs,
BBIOPABIIMX TOT YUCOHBIH
npeaMer

BrimonHenne y4eOHBIX 3a7aHui, TpeOYIOMNX
JIEMOHCTpALUK KOMIIETEHTHOCTEH,
XapaKTePU3YIOLINX €CTECTBEHHOHAYUHYO
TPaMOTHOCTb:

— IPUMEHEHHUS TTOJTYYCHHBIX 3HAHUH IS
Hay4YHOTO OOBSICHEHUS (PUBUUECKUX SBICHUH B
OKpY>Karollel MpUpoae,

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

— IPUMEHEHHS OCBOCHHBIX
OKCTIEPUMEHTAIILHBIX YMEHHU

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

Peuienue pacu€THbIX 3a/1a4, B TOM YUCTIE
MPEOIAraloINX UCII0Ib30BaHHE
(u3nUecKux Mojesel 1 OCHOBAaHHBIX Ha
COZIep’KaHUH Pa3IMYHBIX Pa3esioB Kypca
¢u3uKu. BrinonHeHye 1 3amuTa rpymnnoBbIX
WM MHOUBHUIYAIbHBIX MPOEKTOB, CBSI3AHHBIX C
coJiepKaHueM Kypca puzuku
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema Ypoka B KOHTpOJIbeIe HpaKTuquKHe 06pa30BaTeJ1Ll-Ible
cero
padoThbI padoTbI pecypcsl
1 ®du3uka — Hayka o npupozne. AsneHus 1
MPUPOJIBI
2 dusnuecKkue SBICHUS 1
Ou3nyecKue BEIMYUHBI U UX U3MEPEHHE
VYpok-uccnenosanue "M3mepenne
4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETPA U AATYMKA TemMIepaTypsl”
MeTtobl HayuHOTO nO3HaHUs. OnucaHue Bbu6moteka [JOK
5 . . 1 :
(U3NUECKUX SIBICHHH C TIOMOIIBIO MOIEICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka rumoTess:
5 JATBHOCTH TOJIETA MIapUKa, MyIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOoJbIle
BBICOTA ITyCcKa"
Ctpoenue BemecTBa. OIBITHI,
7 OIIzaSBIBaI-O IEe UCKPETHOE CTPOCHUE 1 bubmmorexa [IOK
a HHe AUCKp p https://m.edsoo.ru/ff09fe0a
BEIICCTBA
8 JIBr>KeHHE YacTuIl BEIIECTBA 1 bubmorexa [IOK
HBet https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OTMbITHI 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 «lleppoHavanpHbIC 1

CBCACHUSA O CTPOCHHUHU 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

Mexanunyeckoe nBuxeHue. PaBHoMepHoe u

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 BpeMeHH JIBHIKCHHS BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ﬁgg;?lﬁéezii.orﬁlﬁowclo
16 IInoTHOCTE BemiecTBa. PacueT Maccel u bubnunoreka LIOK
o0BeMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaT0pHas.1. pabora «Ornpenenenue
IJIOTHOCTH TBEPAOTO TEJIa»
18 Pemenne 3aga4d mo reMme "IIOTHOCTE bu6nmoreka LIOK
BelecTBa https://m.edsoo.ru/ff0al123c
19 Cuna Kak XapakTepUCTHKa B3aUMOICHCTBUS
tes. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBHCUMOCTH pacTsoKeHHs (1edopmariim)
MPYKUHBI OT MPUIIOKEHHOHN CHUITBD)
21 [[AABnenue Tsarorenus. Cuiia TSHKECTH
2 rena Bee s, Pontonne st mo e Butmorexa LIOK
"Cria TsorecTi" https://m.edsoo.ru/ff0al778
23 Cuna TsbKecTH Ha IpYTuX IUIaHeTax. 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. Hepecomocts Piipsim oS0 NWHOA1778
26 CroxxeHue IByX CHJI, HalPaBIEHHBIX 110 bubnuotexa [JOK

OoAHOM npsiMol. PaBHOAENCTBYIOIIAS CHJT

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 "
PaBHoelicTBYIOIIAS CHUT
28 Cuna tpenus u e€ Buapl. TpeHue B ipupoje bubmuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydenue
29 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bubnmoreka [IOK
CHJIBI JIABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIINXCS TTOBEPXHOCTEH»
30 Pemenue 3amau Ha onpeencHue
PaBHOJEHCTBYIOIIEH CUIIBI
a1 Pemegne 3a7a4 1o geMaM: «Bec Tenay, BuGnuotexa LOK
«"padrueckoe n300pakeHUE CHIIY, ]
«Cuby, «PaBHOACHCTBYIOIIAS CUIT» https://m.edso0.ru/ff0alde0
KoHTposbHast paboTa 1mo Temam:
30 «MexaHuduecKkoe JIBIKeHuEe», «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n3o0paxkeHue crny, «CHib»
33 Hasnenue. CiocoObl yMEHBIIEHUS U bubnuorexa [IOK
YBEIUYCHUS JIaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBaeHwue raza. 3aBHCUMOCTbD JIaBJIICHUS T'a3a bu6nmorexa LIOK
oT 00BEMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBineHus TBEPABIMU TEIIAMH, bubmmnoreka HOK
KUIAKOCTSAMM M razaMu. 3akoH [Tackans https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHHe B )XMAKOCTH U ra3e, BRI3BaHHOE bu6nmorexa LIOK
IIEUCTBUEM CHJIBI TSHKECTU https://m.edsoo.ru/ff0a2718
37 Pemienune 3amad mo teme «/laBineHue B bu6nmorexa LIOK
JKUJIKOCTH U Tasze. 3akoH ITackasy» https://m.edsoo.ru/ff0a2826
bubanoreka IJOK
38 Coobmaiomuecs cocy ! https://m.edsgn.ru/ff0a2970
39 I'unpaBianueckuii mpecc EH6H_HOTeKa LIOK
ttps://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
CYIIIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [IOK
42 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0azb5a
43 Wsmepenune atmocheproro gasnenus. OnbIT Bu6muoteka [JOK
Toppuuesiu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubmuorexa [JOK
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepousa. ArmocdepHoe bubnnoreka [JOK
JIABJICHUE HA PA3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenwue 3amay mo Teme " AtmocdepHoe
napjexue"
47 ompyenon s mix 1610, Apuciona BuGmorera LIOK
' https://m.edsoo.ru/ff0a3276
cuiia
18 sumamamaonen cum, achersyionei na Bu6morera LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B JKUIKOCTH)
JlaGopatopHasi paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca TeJla B bubmmoteka IIOK
BOJIC OT 00BbEMA MOTPYKEHHOH B KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJa
bu6nmorexa LIOK
>0 Hnaasiie Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHCcTpyrpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U
onpeaesneHue e€ rpy30n0abEMHOCTH"
2 cyion. Bosmywonsasamen, clamtenne Bubmotexa LIOK
' . https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, KUIKOCTEH 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, )KHI[KOCTCﬁ Hu ra3oB»

54 Mexannueckas pabota bubmorexa LIOK
https://m.edsoo.ru/ff0a3f82
bu6nmoreka [IOK

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

56 Ypok-uccnenosanue "Pacyér MOIIHOCTH, 1

pa3BUBAEMOM NP MOIBEME MO JecTHHIIE"
57 IIpocTeie Mmexanu3Mmbl. Peryar. PaBHOBecue
CHUJI Ha pbluare
Prryaru B TeXHuKe, OBITY U IPUPOJIE.
58 JlaboparopHas pa6’0Ta <<}£/ICCJIpeI(12)B§HI/Ie 0.5 bubmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pbIYyara
Pemienue 3agad mo teMe «Y ciIoBUS bu6nmoreka LIOK
59 ]
paBHOBECHSI pblYara https://m.edsoo.ru/ff0a48a6
KoaddunuenT noneznoro neicTBus
60 MexaHu3ma. Jlaboparopnas pabora 0.5
«3mepenune KII/] HaKITOHHOM MIIOCKOCTH
61 Pemenue 3agau no reme "Pabora, bubnunoreka LIOK
MorHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunernueckas u bubnmorexa LIOK
NOTCHIUAbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUun bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-DKCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAJIBHOE OIIPEIECIICHUE
64 W3MEHCHHS KHHESTHYSCKOMN 1 1
MOTEHIMATbHON SHEPTUH MPU CKaThIBAHUHU
TeJa M0 HaKJIOHHOM MI0CKOoCTH"
65 KonTponbhas pabota no teme «Pabora u
MOIIIHOCTb. DHEPT U
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bubmuotexa [IOK

TeMme "MexaHn4ecKoe IBIkeHue"

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 1mo

67 teme "JlaBieHue TBEPABIX TEI, )KUIAKOCTEH U 1 Bubmiorexa LIOK
" ’ https://m.edsoo.ru/ff0a4ffe
rasoB
PesepBHsiit ypok. Pabora ¢ TekcTamu 1mo
68 n n 1
teme "Pabota. MomHoCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Nen/m Tema ypoka Konrpoabnsie IIpakruueckue  00pazoBaTelibHbIE
Beero padoThbI padoThI pecypchl
) enmasexor Teopi 1 oG ) Bubmorera LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJICKYJI 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 TEeMIIEpaTyphl CO 1
CKOPOCTBHIO TEIJIOBOTO JIBHKEHHS YaCTHUII
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bubnnorexka [JOK
BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bubnnorexka [JOK
10 Braer reronepenasy . https://m.edsgj.ru/fan6412
L uenomsosine renonim chofiors sewcers | 1 ) uafmorexa LIOK
" https://m.edsoo.ru/ff0a65c0
Y MaTEepUAJIOB B IEJSIX SHEProcOepeKeHMs
12 KomnuectBo TemnoTel. Y nenpHas 1 bu6mmoreka [JOK

TCIIIOEMKOCTh

https://m.edsoo0.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
XOJIOAHOU W TOpsueit BOBI
Pacuer xonu4ecTBa TEIIIOTHI,
15 HE00XO0AMMOTO JJIsl HarpeBaHus Tea U
BBIJICISIEMOTO MM TIPH OXJIAXKJICHUHU
16 JlabopaTopHas pabora "OnpeneneHue bubmuorexa [JOK
yJIEIbHOM TEIUIOEMKOCTH BerecTBa" 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:nnneqeciﬂxe I;);; i’,[[e?ILHaH TeIIoTa bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
JlaboparopHast pabota "Omnpenernenue bubmmoreka [JOK
19 ~ " .
yIEIBbHOM TEIUTIOTHI IJIABICHHS JIba https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHICHCAIIHS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
21 napooOpa3oBaHUs ¥ KOHJEHCAIIUH. bubnnorexa [JOK
3aBUCHMOCTh TEMIIEPATyPbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBIeHUS
2 Omererenme omoeermol simmoo BuGmorexa LIOK
N https://m.edsoo.ru/ff0a7628
BO3IyXa
23 Pemenwuie 3a1a4y Ha onpeelieHre BIaKHOCTH
BO3IyXa
[TpuHIHIBI paOOTHI 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

JIBUTATEJIH U 3aIIUTa OKPYKAIOIIEH CpeJibl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMSI U IIPEBPALLIEHHS] SHEPTUN

26 B TEIUIOBBIX ITpolieccax
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe
27 "TcimOBme SIBJIGHI:I[;E I/I3MeHeI:me bubmorexa LHOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BellleCcTBa
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
EKTPUICCKUX 3aPSIOB
30 Ypoxk-uccienoBanue "DaeKTpu3aus Tei
UHIYKIHMENW U IPU CONPUKOCHOBEHUH"
31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubnnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe mnoie. HampsskeHHOCTD
32 BHGKTIE)I/I‘-IGCKOFO OJISL. lefHan bubmorexa LHOK
. https://m.edsoo.ru/ff0a8ala
CYIIEPIO3HIINH ITEKTPUUECKUX MOJIeH
33 Hocwurenu snexTpudeckux 3apsiioB.
DOnemMeHTapHbIN 3apsia. CTpoeHue aroma
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnoreka [JOK
COXpaHEHHs AIIEKTPUUECKOTo 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha npUMEHEHNE CBOMCTB bubnnoreka [JOK
ANIEKTPUIECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
TMEKTPUYECKUI TOK, YCIOBHUS €T
36 cayueleCI;BozzclHHﬂ. I/IOC;“(})IICI: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 "Jleiicteue
38 ANEKTPUUYECKOTO OISl HA TPOBOAHHUKY H

JUDJIEKTPUKH"



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

DNEeKTPUYECKUM TOK B METaJLIaxX,

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
"H3MepeHune B peryaupoBaHue CHIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
o | oo g Dy b Dm0k
o https://m.edsoo.ru/ff0a9el4
peryaupoBaHue 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 CEUeHusl U Marepuana”
45 3aBUCHMOCTD CHJIbI TOKA OT HAIPSHKCHHUS. bubnuorexa [JOK
3akon OMa I ydacTKa Ieu 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 JBYX 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 Jlxxoyns-Jlenna

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 ObITy. KopoTkoe ﬁggg'jl/?rfee%as(iorﬁ/fanbG 60
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe

54 "DnekTpuuecKue 3apsabl. 3apsHKEHHbIE Tesa bubmmoreka [JOK
W UX B3auMoAchcTBUs. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUN TOK"
KonTponbhas padota no teme

55 "DneKTpuUecKue 3apsbl. 3apsyKEHHbIE TeNa bubnnoreka [JOK
U MX B3auMoJieicTBus. [TocTOSHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUM TOK"

56 ITocTossHABIC MAarHUTHI, UX B3aUMOJICHCTBIE

57 VYpok-uccnenopanue "M3yuenue nonei 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?
KaTYIIKH C TOKOM
[IpuMmeHeHue HIeKTPOMArHuTOB B TEXHUKE. Bubmorexa [IOK

60 JlaboparopHast pabota "M3ydeHue neiicTBUS 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
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
ANEKTpOABUraTeNs"

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
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

nHaykuuu. [Ipasuno Jlenna

Onekrporerepatop. CriocoOb! MOTydeHUS

63 AIEKTPUICCKON IHEPTUHU. DICKTPOCTAHITUN 1
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [TonroroBka K KOHTPOJIBHON PabOTE MO TEMe 1
"DNeKTpUYeCKUe U MarHUTHHIE SIBJICHUS"
65 KontposbHas paboTa mo teme 1 bubmuorexa [JOK
"DJICKTPUYCCKUE M MATHUTHBIC SIBJIICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1 bubmumoreka [IOK
teme "TermoBsie siBieHuUs" https://m.edsoo.ru/ff0acc5e
67 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1 bubnnorexa [JOK
teme "TIOCTOSAHHBIN 3JIEKTPUYECKHI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabora ¢ 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 Aata 00
/o Beero POJIbHbIE PaKTH4YecKHue u3yuenus Pa30BaTEJIbHbIC
padoThbI padoTbI pecypcbl

1 MexaHn4eckoe JIBUKEHUE. 1
MartepuanbHas TOUKa

2 Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bu6mmoreka [IOK
MEXaHUYECKOTO JIBHYKCHUS https://m.edsoo.ru/ff0ad474

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

4 nBwxeHue. CpeaHsis U MTHOBEHHast 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 "OmnpeneneHne yCKOpEHus Tea npu 1 1 bubnuoteka [JOK
PaBHOYCKOPEHHOM JIBH)KEHHH TI0 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJI0CKOCTH"

8 CBobonHoe najenue tei. OnbIThl 1
lManunes
PaBHOMEpHOE IBIKEHUE TIO

9 okpyxHocTu. [lepuon u yactora 1 bubnnoreka [JOK
obparmienus. JInneiHas u yriaosas https://m.edsoo.ru/ff0ae176
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

Bropoii 3akon HeroTona.

bubmuoreka [JOK

12 PaBHoeiiCTBYIOIIAs CHIIa https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubmuorexa [JOK
Cyrmeprio3unus 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
YIPYTOCTH
17 fgiogaTe?Ilz;?;ng:TTsOCTH bubmmorexa [JOK
pel https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6mmoreka [IOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cua bu6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 PSEOPaTEPESI’I Il)ca6?bT(§H HEHTa bubmiorexa HOK
PEACIICHHE K03 h e https://m.edsoo.ru/ffOaf8be
TPEHUSI CKOJIBKEHUS
| o g oo et B LOK
" ynpyr ' https://m.edsoo.ru/ffOafb8e
TpEeHUs
20| oarorenns, Yexoperme enotiommors bunorexa LIOK
’ p & https://m.edsoo.ru/ff0af044
mageHus
VYpok-koHdpeperuus "/IBuxeHue ten
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conmueunas cuctema). ['amaktuku"
Pemenne 3amau no 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
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

[IepBas kocMHu4eckasi CKOpOCTb.

bubmuoreka [JOK

25 HeBecoMocTh 1 mieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaibHOM 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

| Homoms ksomonach e B LOK

. " ’ https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Tein
o | Sompomem paors o v B LOK
N " ’ https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue Ten
Nmnyinsce tena. Umnynsc cumsbl.

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

30 Pemenne 3agau mo reme "3akoH bu6mmoreka [IOK
COXpaHEHUs UMITyIbca" https://m.edsoo.ru/ff0b096¢

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

bu6mmoreka [IOK

34 Mexannueckas paboTa U 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 TOPU30HTAIHHON TTOBEPXHOCTH

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 COXpaHEHUsI SHEPTUU B
MEXAHUKE
40 JlaboparopHas pabota «3ydenue bubnmoreka [JOK
3aKOHA COXPAHEHHS SHEPTHH https://m.edsoo.ru/ff0b12fe
41 KoiebarenpH0€E IBUXEHNUE U €T0 bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
2 Dumcnme xoncGan ubmiorera LIOK
: https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 Marematuueckuil 1 NpyKUHHBIA
MasiTHUKU
K-U BaHUE «3aBUCUMOCTh
44 z]eppOI/IO,I[ECICIiIOleeOfSaaHI/II; 03 E)IKCC(”:FKOS;:I/I Bronmozexa LIOK
https://m.edsoo.ru/ff0b197a
IPYKUHBI U MacChI TPYy3a»
45 [IpeBpamienue 3epruu npu
MEXaHMUYECKUX KOJIeOaHUIX
PP a— Bubmoera LIOK
N https://m.edsoo.ru/ff0blaec
KoJIe0aHUM MPY>KUHHOTO MAasITHUKA
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBUCUMOCTHU Nepuojia KojaeOaHHii bubnuoreka [IOK
rpy3a, MOJBEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAacchl Tpy3a»
A ubmiorera LIOK
’ https://m.edsoo.ru/ff0b21fe
MONEPEYHBIE BOJIHBI
VYpoxk-koHpepenuus "MexaHnuecKkue
49 BOJIHBI B TBEPJIOM TEJIE.

CeticMuyeckue BOJIHEI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

o1

52

3Byk. Pacipoctpanenue u
OTPaKEHUE 3BYKa
Ypok-uccinenosanue "HabmroneHue

3aBUCHUMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

55

Ypok-koHpepenmus "YapTpazByk u
WH(]pa3ByK B IPUPOJIE U TEXHUKE"
[TonroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KoneOaHusi ¥ BOJHBI"

KonTtponpsHast pabora o Teme

"3aKOHBI COXpAHEHMUS.
Mexannyeckue KoueOaHust 1 BOIHBI"

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

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

56
57

DNIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI

CBolicTBa QJICKTPOMAarduTHBLIX BOJIH

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

58

59

60

VYpoxk-koupepennus "lkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBaHme 37€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

Ypok-uccnenosanue "M3ydenne
CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
HOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemienue 3a1a4 Ha onpeneneHue
YacTOTHI U JJTUHBI
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
CouHia u JIyHsl

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
"UccnenoBanue 3aBUCMMOCTH yTJIa
66 MPEIOMIICHUSI CBETOBOT'O JIy4a OT
yria rajgeHus Ha rpaHule "Bo3ayX-
crexio""
Ypoxk-koHpepeHuus
"Hcnonb30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmorexa [IOK
68 Jluna3el. OnTudeckas Cuiia JIMH3BI https://m.edsoo.ru/f0b3f2c
69 [TocTpoenne N300paXKeHUH 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-koudeperuus "ledexTst
3penusi. Kak coxpanuth 3peHue"
Pasnosxenue 6enoro ceera B CHEKTP.
74 OmneiTel HetoToHa. CnoxkeHue bubnmoreka [JOK
CIEKTPAIbHBIX IBETOB. [lucmepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlaboparopHas pabota "OnbITHI 110
p | oo oot e B LOK
https://m.edsoo.ru/ffOcOe2a
IpU UX HAOIIOACHUU Yepes
[BETOBbIC (HMIBTPHI"
VYpok-npaktukym "BoaHoBbie
76 CBOMCTBA CBETA: IUCIICPCHSI,
uHTepdepentms u qudpaxmus’
77 OmnbiTel Pezepdopaa v mianerapHas bubnnoreka [JOK
MOJIeJIb aTOMa https://m.edsoo0.ru/ff0c12a8
78 [Tocrynarer bopa. Moaens aroma
bopa
79 atowow. Koanros Tomeoarere buGmnorexa LIOK
: ' https://m.edsoo.ru/ff0cl144c
CIEKTPBI
80 Ypok-npaktukym "Habnronenue 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
Hyxknonnas mojienb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IPEBpALCHUS. bubnuoreka [IOK
N3oTonst https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo teme: bu6mmorexa [IOK

"PaanoakTuBHBIE 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

[Iepuon nmonypacnana
VYpok-koHpepeHus

bu6mmoreka [IOK

n

86 PaHOAKTHBHbIE M3y HCHHS B https://m.edso0.ru/ff0c2126
pUpoJie, MeIULIMHE, TEXHUKE
SlnepHblie peakiu. 3aKOHbI

87 ccflxg))aHeHEﬂ 3a11l);1)10130r0 u bubmorexa LIOK

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

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

89 Pemenue 3agau no reme "Snepubie
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 §
paZMOaKTUBHBIX U3NTyYEeHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM padoTe

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

KonTponbHas pabota mo Teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBIeHUS"
[ToBTOpenue, o6o0IIEHNE.

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

BzaumopeiicTBue Ten
IToBTOpEHN Hue. Pemenu
5 | Lo oSG e B LOK
" " https://m.edsoo.ru/ff0c2572
1o Teme "TernoBblie 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 KaUeCTBEHHBIX 3a]1a4
o teme "KII/[ TenmnoBbix
JnBurareneit”

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600menue. Pemenne

bubmuoreka [JOK

97 paC‘IeTHI:‘IX U KauyeCTBEHHBIX 3azlaq" 1 hitps://m.edsoo.ru/ff0c2b30
1o reme "KIIJ[ a1nexTpoycTaHOBOK
95 | DaGopomopmss saboms o e 1 1 Bubmiorexa LIOK
" patop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
o | oo e Bbom | Busmorea 101
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHHSI B MEXaHUKE
100 rorcram o rewe ‘Koreanmn 1 Bu6miorera LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
01 rexerom noeve "Coeromme 1 BuGnorea LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHSI
[ToBTOpenue, 0606menue. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas u 1
sanepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I1O 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 OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

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

®usuka, 8 wmacc/ Ilepeimkua A.B., OOmecTBo ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
H3nmarenseTBO «IK3aMEH»

O®usnka, 9 xkmacce/ Ileppimkun W.M., I'ythuk E.M., HBanoB A.W., IlerpoBa M.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOIUYECKHUE MATEPHUAJIBI JJI51 YUUTEJIA

@usuka. /unakrnuyeckue marepuaisl K yueOHuky A.B. Ileprimkuna. 7 kimacc/Mapon A.E.,
Mapon E.A.

®usuka. COOpHHUK BOMPOCOB U 3amad K yuyeOHuky A.B. Ilepeimkuna. 7 ximacc/Mapon A.E.,
Mapon E.A., ITo3oiickuii C.B.

®wusnka. Jlnarnocruyeckue paboTsl K yueOHuky A.B. Ilepenmukmna. 7 kmacc/lllaxmaTtoBa
B.B., lledep O.P.

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

®usuka. Meroandeckoe nocodue k yueoHuky A.B. Ilepsimkuna. 7 knacc/@unonosuy H.B.
®wusuka. /Iunakrndyeckue marepuaisl K yueOHuky A.B. Ilepsimkuna. 8 xkimacc/Mapon A.E.,
Mapon E.A.

®usuka. COOpHUK BOMPOCOB W 3amad K yuyeOnuky A.B. Ilepeimkuna. 8 ximacc/Mapon A.E.,
Mapon E.A., ITo3oiickuii C.B.

®wusnka. Jlnarnocruyeckue paboTsl K yueOHuky A.B. Ilepenukmna. 8 xmacc/IllaxmaTtoBa
B.B., llleep O.P.

®usuka. Tectsl. 8 xiacc/Xannanos H.K., Xannanosa T.A.

®dusuka. Meroauuyeckoe nocobue k yueoHuky A.B. Ilepbimkuna. 8 knacc/@unonosuy H.B.
O®uzuka. Jupakruyeckue Mmarepuansl Kk yueOHuky A.B. Ileppimkuna, E.M. I'ytHuk. 9
kiacc/Mapon A.E., Mapon E.A.

®uszuka. COOpHUK BompocoB M 3amady Kk yueOHUKYy A.B. Ilepprmkuna, E.M. T'yrHuk. 9
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

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

®dusnka. Meronundeckoe mnocobue k yueOHuky A.B. Ileppimkuna, E.M. D'yrHuk. 9
knacce/I'ytauk E.M., Uepnukosa O.A

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubaunoreka I{OK https://urok.apkpro.ru/

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