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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero OOpa3oBaHMs COCTaBJICHA Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Conmepxanne  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOH I'paMOTHOCTH OOY4YalOUIMXCS M OpraHU3alMI0 H3y4eHUs (QU3MKH Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuud  TpedoBanuii PI'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  O0y4eHus, a  Takke  MEXIPEIMETHblE  CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMsL.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHHe y4yeOHOro marepuaia Mo rojam
o0ydeHust (1Mo Kjiaccam), NpeajaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS HPEAMETHOIO COJEpXKaHUA M Yyu€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO31aHUU paboyel MporpaMMBbl 110 y4eOHOMY MPEAMETY.
®dusmka ABISETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
IOCKOJIbKY (pHU3MUecKue 3aKOHBI JIeKAT B OCHOBE IPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpa3lpl MPUMEHEHHs HAy4dHOIo MeTojJa
IIO3HAHUS, TO €CTh CII0CO0a NOIYUYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 MIaBHBIX 33Ja4 (QU3MUEcKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUHM E€CTECTBEHHOHAYYHOM T'PaMOTHOCTH M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYI0 TPAMOTHOCTb:
® HAy4HO OOBSCHSTH SIBICHUS;
® OIIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAy4YHBIE JOKa3aTelIbCTBA IS
MOJIy4YEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yTBepxkI€HHONU pemeHneM Koimernn MunncrteperBa npocsemenuss Poccuiickonn @enepannu
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOyYaroIlUXcs K HAyYHOMY HW3YUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE IMIPEJCTaBICHUH O HAayyHOM MeETOAe TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymiel mnpodeccuoHaIbHOMN
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HarpaBJICHUH.

JocTmwkenne STHX Ieneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e nnpuoOpeTeHHe YMEHUH ONUCBIBATH UM  OOBSACHATH (U3HUECKUE SIBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOJIb30BAHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOIIOJATh MPHUPOAHBIC SBJICHUS U  BBHIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
WU3MEPUTEIEHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no Gu3mnke nepeyeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTelb JeiaeT BhIOOp MPOBEIEHUs J1a0OpaTOPHBIX PabOT H
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHUII.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAyKH W3Yy4aroT Ipupony. EcrecTBeHHOHay4HBIN
METO/i TMO3HaHUs: HaOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(U3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, IEKTPUIECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue LEHbI JEIEHUS HIKAIbl U3MEPUTEIBLHOTO pUodOopa.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temieparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa W JlaT4MKa

TEeMIEPaTypHI.
6. IlpoBeneHue wuccieqoBaHUs MO IPOBEPKE T'MIIOTE3bI: JAJbHOCTb MOJNETA IIAPUKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM O0JIbIlIE, YEM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCcTBA: aTOMbl W MOJEKYNbl, UX pa3Mepbl. OMBITH, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkerne dacTui] BemiecTBa. CBsI3b CKOPOCTH JIBHIXKEHHUS YACTHI[ C TEMIIEPATypOM.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIISCTBA: CTPOCHHE Ta30B, IKHJIKOCTEH ©  TBEPABIX
(KpHCTAUIMYECKUX) Tel. B3anMMOCBSA3b MEXIy CBOWUCTBAMH BENISCCTB B PA3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBUKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WU OTTATKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCIOIb30BaHNEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbIThl IO OOHAPYKEHUIO ACHCTBHS CUII MOJIEKYIISIPHOTO MPUTSIKEHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumopeilcTBuMe Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JWHAMOMETpa. SIBieHuEe TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHue MeXxaHu4ecKoro JBUKECHHS Tena.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOnroneHue siBIeHUS UHEPLIMU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOIA.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MJIOTHOCTU TBEPAOTO TeEA.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HIpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [IHeBMaTnueckue MammHbl. 3aBUCUMOCTh JABJIEHUS JKUJKOCTU OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl. [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JelicTBHE )XUIKOCTU U Ta3a HAa MOTPYXKEHHOE B HUX Teo. BriTankuparomas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUSI.



3aBUCHMOCTh BBITAIKHUBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABAaHWE WM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEéMa MOTPYKEHHON B KUAKOCTh
4acTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KUJKOCTH, OT Macchl Tela.

OnbITHI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CUIIBI, AEUCTBYIOIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[Ipumenenue npaBuiia paBHOBECUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KHH IMPOCTBIX MEXAHU3MOB. HpOCTBIe MCXaHHU3MBbI B 6BITy U TCXHHUKC.
MexaHuueckas OHCPI'us. Kunernueckas wu MMOTCHIHUAJIbHAsA OJOHCPI'HA. HpeBpaIueHHe

OJIHOTO BUJIa MEXaHUUECKON SHEPTUHU B JAPYroil. 3aKOH COXpaHEHUs IHEPIHUH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
1. Ompenenenue paOOThl CHJIBI TPEHHs NpPU PaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.
8 KUIACC

Pa3nen 6. TerioBble siBJIEHNS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TeOpur CTpOEHHs BellecTBa. Macca
U pa3Mepbl aToMOB UM MoJeKkyl. ONbIThl, MOATBEPKIAAIONINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyaeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )XKUAKOCTEH M TBEPABIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWE M KanWULIpHbIE siBlieHUs. TeruoBoe
pacUIMpeHne U CKaTue.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHHMS YacTHL.
Buytpennsis sneprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH »SHEpruu: Tervionepenaya u
coBepIeHre padoThl. Busl Temonepeaayu: TeIIONPOBOJHOCTh, KOHBEKIMS, U3TyUECHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue u OTBepJeBaHUE KPHUCTATUMYSCKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y JIeJbHas TEIJIOTa CTOPAHHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WDNE

Harpepanue npu coBepiieHNN padOThl BHEIIHUMU CUJIAMHU.
. CpaBHeHUE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.

[
= O

. HaOmroieume kureHus.

=
N

. HabnroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.

13. Mojenu TeIIOBLIX IBUTATENEH.

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO MIPUTSKEHUS.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnBITHI, JAEMOHCTPUPYIONIME 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHMs WU OXJIAKICHHUS.
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6. IlpoBepka THMOTE3bl JMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.
7. HaGmromenue u3MeHeHHs] BHYTPEHHEH SHEpPrHH Tela B pe3ysbTare TeIUlonepenadn 1
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBJIeHUS TEIIIO0OMEHA IPU CMELIMBAHUK XOJIOIHOM U ropsiuel BOABI.
9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEMJIOOOMEHE C
HarpeThiM METAJUIMYECKUM ITHIHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHuUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuzanusi Tenl. J[Ba poaa 3JEKTpUUECKUX 3apsloB. BzaumojnelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIJIBI B3aWMOJCUCTBUS 3apSKCHHBIX Tel OT BEIUYHHBI
3aps70B U PACCTOSTHUSI MEKY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosd. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS DJIJIEKTPUUECKOro TOKa. McTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBIEHUE BelecTBa. 3akoH Owma i ydacTka LEIu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jxoyns—JleHna. DinekTpuueckue Henu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

ITocTostHHble MarHuThl. B3amMopeilcTBUE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO TOKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MonenpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO TOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUYecKoro HanpsKeHUs! BOIbTMETPOM.
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. PeoctaTt 1 MarasuH cCOnpoTHUBIICHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX MTOJIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

S
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. MaruuTHoOe 1nosie Toka. DJIeKTPOMarHuT.

N
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. JleficTBue MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKITMOHHOTO TOKA OT YCIOBUN €ro BOSHUKHOBEHHSI.

N NN NN
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. DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JIJTMHBI, IUIOMIAHN MTONEPEYHOT0 CEYSHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. Ilpoepka npaBuiia Jyis CUJIbI TOKA IPYU NapaieIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UIYIErO Yepe3 Pe3UCTOp.

11. OnpeneneHre MOIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEISEMOM Ha pe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIlpsHKCHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JesieHuu.

ok wnNPRE

16. HccnenoBanue AEMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3y4eHue AelCcTBHsI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHU! 3HAaYCHUs U HaIllpaBJICHUS NHIYKIMOHHOTO TOKa.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MartepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsIMOJMHENHOe aABMKeHHe. CpenHsii M MIHOBEHHas CKOpPOCTb Tejla INpPU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe npsiMonuHeiHoe aBrkenne. CBoooiHoe nageHue. OmnbIThl
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIuneitHas u
yIII0Basi CKOpOCTH. LIEeHTpOCTpEMUTENIEHOE YCKOPEHHE.

IlepBerit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. IlpunHimn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUila TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHsA. Y CKOpPEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenue umnyinbca. Mmmynbc cuibl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4eCcKoro JIBUKEHHUS Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H U TPAECKTOPUN IBMXKEHMSI OJHOIO M TOIO XK€ Tejda OTHOCHUTEIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBHIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmroneHue paBeHCTBA CHJI IIPU B3aUMOJECHCTBUU TEI.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIl.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUH TEJl.

12. CoxpaHeHue UMITYJIbCca IIPU HEYIPYTOM B3aUMOAECHCTBUU.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roOHa U JAIbHEHIIEro paBHOMEPHOIO JBUKEHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JIBHXKEHHs IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JIBUXKEHUHU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMAJbHOI'O
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPEHUS CKOITBKCHHS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBL.



9.

Omnpenenenue paboOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYrOCTH TPU MOABEME TIpy3a C HCIOJIB30BaHUEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarensnoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHbIe U onepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripocTpaneHue IpoJOIbHBIX U MIOTIEPEYHBIX BOJIH (Ha MOJIEINN).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacCTOTHL.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenne 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasgTHHKA.
OnpezneneHye 4acTOThl U MepHoJa KoineOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTU Iepuo/a KoyeOaHUH IMOJBELIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NE€pUOJa KOJEOAHUNH NPYKMHHOI'O MasiTHHUKa OT Macchl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHoAa KoyieOaHUN MNpYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 3meKTpOMarHuTHBIX BOJIH. VICIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM

CBsI3H.

OnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyaeBass monenb cBeta. Mcrounukm cmera. IIpsMonuHeiHOe pacrpocTpaHEHHE CBeETa.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHuUs CBETa.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JalIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[TpsimonuHEIHOE PacIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBOI.

Xon JIy4eit B coOuparomiei JTruH3e.

XoJ1 1ydeil B paccerBarolleu JIMH3E.

[Tony4yeHnue n300paxeHuit ¢ MOMOIIBIO JIHH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomyuenue 6em10ro CBeTa MPH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH yIJIa OTPaKEHHs CBETOBOIO JIy4a OT yIjla NaJeHHs.
N3y4yeHune xapakTepuCTHK N300pa)KeHUs IIPeMETa B INIOCKOM 3€pKalle.

Hccnenosanne 3aBUCMMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIIa IaJeHUs Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300pakeHUi C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONTHYECKOH CHIIbI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB IPU MX HAOIIONEHUM Yepe3 I[BETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanunoaktuBHble mnpeBpamieHus. llepuon
MoJIypacnaaa aTOMHBIX sIJIEp.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3aps0BOT0 U MAaCCOBOTO UMCEN. DHEPTUs CBSI3U
aToMHBIX siaep. CBsi3b Macchl M SHepruu. Peakium cuHTe3a u AeneHus sjuep. VcrouHuku
sHeprun CoJlHLIA U 3BE3 L.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oV kwnNRE

CHexTpsl U3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3TuYHbIX T'a30B.

CnexTp BoaOpo/a.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyUSHHH.

Perucrparnus nzimydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnemoBanue TPEKOB: WM3MEPEHUE SHEPTUM YACTUIBI 1O TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNb  TNpEeIHA3HAYEH [UIi CHUCTEeMaTU3aluu |
000011IeHUSsT TPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (pU3MKH, a TakKe sl MOArOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMEHY 10
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecneumBaeTcs JOCTIDKCHHE NPEAMETHBIX U
METanpeMETHbIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAas
rPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4u, B TOM YUCJIC KAYECTBEHHBIC U IKCIICPUMEHTAIbHBIC.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHWH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAMOOJEEe BaXXHBIX JIOCTI)KEHUH COBPEMECHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTHYECKOTO WCIOIb30BAaHUS PA3IUYHBIX HCTOYHHUKOB DSHEPTUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUOB SHEPTHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

W3ydyeHne QUMK Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHMsI HANpaBiIeHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEeNbHBIX PE3yIbTATOB.
B pesynbrare wusyueHus GU3MKH Ha YpOBHE OCHOBHOIO o0O0mero oOpa3oBaHus y
obyyaromierocs OyayT chOpMUPOBaHBI CIEAYIONINE TUIYHOCTHBIC PE3YJIbTATHI B YACTH:
e 1) mnaTpHOTHYECKOr0 BOCIIUTAHUS:
® - [POsIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hnu3nyeckoi
HAYKH;
® - [[EHHOCTHOE OTHOULICHHUE K TOCTUKEHUSIM POCCUNHCKUX YUEHBIX-(PU3HKOB;
¢ 2) rpasKAaHCKOIr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
® - TOTOBHOCTHh K aKTUBHOMY YYaCTHIO B OOCYKIIEHUH OOMIECTBEHHO 3HAYMMBIX M dTHUECKUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (PU3UKY;
® - OCO3HaHHUE BAKHOCTH MOPAIBbHO-3TUYECKUX MPUHIUIIOB B I€ATEIILHOCTH YUEHOTO;
e 3)3CcTeTHMYECKOr0 BOCTIUTAHMSI:
® - BOCTPHUSTHE ICTETUYECKUX KadyecTB (hM3MUYECKON HAYKH: €€ TapMOHHYHOTO TOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:



® - OCO3HAHME IIEHHOCTH (PU3MYECKOW HAyKHM KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BAXKHEUIIIEH COCTaBIAIONIEN KYJIbTYPHI;

® - pa3BUTHE HAy4HOIl II0003HATENILHOCTH, MHTEPECca K UCCIIE0BATEILCKOM IeATEIbHOCTH;

e 5) popmupoBaHus KYJIbTYPHI 310POBbSI M IMOLMOHAJIBLHOTO (JIATOTIOIYYHSI:

® - OCO3HAHHWE IICHHOCTH 0e30MacHOro oOpa3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTU TMpaBWil O€30MacHOro TMOBEACHHUS Ha TpaHCIOpTE, Ha JOporax, C
ANEKTPUYECKUM U TEIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

e - chopMHpPOBAHHOCTH HaBbIKa pedIeKCUH, IPU3HAHKE CBOETO MpaBa HAa OUIMOKY M TaKOro
e MpaBa y Jpyroro 4eaoBeKa;

e 6) TPYyA0BOI0 BOCIIMTAHMSA:

® - aKTHBHOE y4YaCTHE B PCIICHUU MPAKTHUYCCKHUX 331a4 (B paMKax CeMbH, 00pa3oBaTEeIbHOM
OpraHm3aly, Tropoja, Kpas) TEXHOJOTHYECKOW U  COLMAJbHOW HAaIpPaBIEHHOCTH,
TPeOYIOIIMX B TOM YHCIIE M PU3NICCKUX 3HAHUN;

® - UHTEpeC K NPaKTHUYECKOMY U3YUYCHUIO MPOQeCcCHii, CBA3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

® - OpHCHTAllMs HA TpPUMEHEHWE (U3MYCCKMX 3HAHWHA I pEIICHHS 3a7ad B OOJacTH
OKpY’Karollel cpenbl, MIAHUPOBAHUS MOCTYNKOB M OIICHKHM MX BO3MOXHBIX MOCJEICTBUN
JUISL OKPY>KarOIEen CpeJibl;

® - 0CO3HaHHUE TI00aTbHOTO XapaKTepa SKOJIOTHUYECKUX MPoOIeM U IMyTel UX pelieHus;

e 8) aganTanuu K M3MEHAIOIUMCS YCJIOBUSM COUMAJIbHONU M IPUPOJIHOM Cpeabl:

e - TOTPeOHOCTHh BO B3aMMOJICUCTBUHM TIPU BBINOJHEHUU WCCICIOBAHUNA M IPOCKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTUX;

® - TIOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO A TeNbHOCTD;

e - moTpeOHOCTh B ()OPMUPOBAHWM HOBBIX 3HAHHWMA, B TOM YHCiIe (OPMYyIUPOBATH HIIEH,
TIOHSTHS, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

® - oco3HaHUE Ne(UIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;

® - [JJAHWPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUHN HOBBIX (PM3UUECKUX 3HAHUM;

® - CTpEeMJICHHE aHAIM3UPOBATh U BBISBJISATH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUIA;

® - OIICHKAa CBOUX JCHCTBUU C YYETOM BIMSHHUS HAa OKPYXKAIOUIYIO CPEeAy, BO3MOXKHBIX
rI100aTBHBIX TOCTIEACTBUM.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHMsSI MpOrpaMMbl 1O (U3UKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHust y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME T[103HABaTeJIbHbIE YHHMBEpCAJbHble Yy4yeOHble JAEWCTBUS, KOMMYHUKAaTHBHBIE
YHHUBEpcalbHbIE yueOHbIE NeUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIE yUeOHbIE 1eHCTBUS.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

ba3oBble JJjoruyeckue JeMcTBUA:
® BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBHEKTOB (SIBICHUH);
e YCTaHaBJIMBATh CYIIECTBCHHBIA MPU3HAK KiIacCH(DHUKAIIMNA, OCHOBAHUSI JIsl 000OIICHUS
Y CPAaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUYMS B PacCMaTpPUBAEMBIX (haKTax, NaHHBIX U
HAOJIOIEHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJISITH IIPUYUHHO-CJIC/ICTBEHHBIE CBSI3U IMPU U3YYEHUU (PU3UUYECKUX SIBICHUNA H
IIPOLIECCOB, JIeNaTh BBIBOJBI C KCIOJIb30BAaHUEM JECIYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJTFOUCHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PM3UICCKIX BEITUYNH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CcHocoO pemieHus ydyeOHOW (¢u3nueckoil 3amayu
(cpaBHEHHE HECKOJIBKUX BApHUAHTOB pEIICHUsS, BBHIOOpP HamOoJee MOIXOJAIIETO C
y4ETOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS;

IIPOBOJUTH 110 CAMOCTOSITEJILHO COCTaBIECHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(bu3nuecknil SKCIEepUMEHT, HEOOIbILIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBICHUS;
OLICHUBATh Ha MPUMEHUMOCTbh U JIOCTOBEPHOCTh MH(OpPMAIHIO, TOITYYEHHYIO B XOJ€
VICCJICIOBAHMSI MJIU DKCIICPUMEHTA;

CaMOCTOSITENIbHO ~ ()OPMYJIMpPOBAaTh  OOOOIIEHWUST M BBIBOABI IO  pe3yibTaTaM
pOBEeIEHHOrO HAOIIOACHUS, OIIbITA, UCCIICAOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeilIee pa3BuTHe (PU3NYECKUX MPOLECCOB, a TaKKe
BBIJIBUTATh TPEATNIOJIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Padora ¢ undpopmanmeii:

IPUMEHATh pa3iIMyHble METO/bl, HHCTPYMEHTBhl W 3allpOChl IPU IMOHMCKE U OTOOpe
UH(OPMALIMY WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHOU (hU3NYeCKO 3a1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHIPETUPOBATh MH(POPMALHUIO PA3TUUYHBIX
BUOB U (pOPM IIPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMANBHYIO (hOpMy TNpeAcTaBieHUs HHDOpManuu u
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOXKHBIMU CXEMaMH, AMarpaMMaMH, WHOU
rpaduKol U UX KOMOMHAITUSMH.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

B XOoJe OOCyXAeHHs Y4eOHOTO Marepuana, pe3yabTaToB JTabOpaTOpHBIX paboT u
MIPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMON TeMbI U BBICKa3bIBATh UJIEH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4H U MO JIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;
COTOCTABJISITh CBOU CYKICHHS C CYXACHHUSAMH JPYIHMX YYaCTHHUKOB JHAJIOra,
0OHapYXUBATh Pa3JININE U CXOJCTBO MO3UITHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOMMYHO  TPEJICTaBISITH  PE3yAbTaThl  BBIMOIHEHHOTO  (DU3MYECKOTO  OIMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHUMATh U HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M MHAWBHUIYaTbHOW pPabOTHI
IIPU PEIIEHNN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATh [E€JIH COBMECTHOW J1€ATENbHOCTH, OPraHMU30BBIBATH ACHCTBHS MO €&
JOCTHIKEHUIO: PacIpeIeNIATh POJIA, 00CYKIIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JFOICH;

BBITIOJTHATh CBOKO YacTh PaOOTHI, JOCTHUTas KAd4eCTBEHHOTO pEe3yNbTaTra MO CBOEMY
HATPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMAaH/IbI,
OIICHUBATh KA4eCTBO CBOEr0 BKJIaga B OOMMA TPOAYKT TI0 KPUTCPHUSM,
CaMOCTOSTENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.



PeryasiTuBHble YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS

CaMoopraHmaunﬂ:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOMUX JUISl peIICHUs
bu3nUecKux 3HAHUMH;

OpPUEHTHPOBATHCSI B PA3IMYHBIX MOAXO0JAX NPUHATHA peHIeHUH (MHIUBUAYaIbHOE,
NPUHITHE PELICHUS B IPYIIIE, IPUHATHE PELUICHUH IPYIIION);

CaMOCTOSITENIbHO COCTAaBJIATH AJITOPUTM peIHICHUS (PU3MUECKOW 3aaud WM IUIaHa
UCCIEOBAaHUA C Y4YETOM MMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BapUAHThI PEIICHHIA;

JieTaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIM HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallU! U IpeJyIaraTh IUIaH €€ N3MCHECHMS;

OOBSICHATH IPUYMHBI JIOCTHXKEHUS (HEJOCTMXKEHUS) pe3yJabTaToOB JEATEIbHOCTH,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBINOJHEHUS (HU3UUIECKOTO
UCCIICIOBAaHUST WJIM HPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, M3MEHUBLIMXCS
CUTyallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUAM;

CTaBUTh ce€0s1 Ha MECTO APYIOro YeJOoBeKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€My, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OMMOKY HpHU peleHuH (U3MYEeCKUX 3aJady WId B
YTBEPAKACHUSIX HA HAYYHbIE TEMbI U TAKOE K€ IIPaBO JPYToro.

INPEJIMETHBIE PE3YJIBTATDBI

K xoHuy oOyuenust B 7 Kjacce NpeIMEeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHbI
oTpaxaTb cHhOPMHUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHUI:

UCIIONIb30BAaTh TMOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHUS, HaOII0JCHHE,
SKCIICPUMCHT, MOJECJIb, T'HIIOTE3a, CANMHUIIbI (1)I/ISI/I‘~IGCKI/IX BCJIMYHH, aTOM, MOJICKYJIA,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJIKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  NPSMOJIMHEHHOE),  TpaeKkTopus,
paBHOJIEHCTBYOIAs cuia, nedopMaius (ympyras, IJIaCTHUYECKas), HEBECOMOCTb,
COOO0ILAOIINECS COCYIbI;

paznuuath sBieHus (qudys3us, TEIIOBOE ABUKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBU)KEHUE, HEPABHOMEPHOE JBMKCHHE, WHEPLHMS, B3aUMOJICHCTBUE TEJ, PAaBHOBECHE
TBEPABIX TN C 3aKperIEHHOW OChIO BpalleHHs, Tepeada AaBleHUs TBEPIABIMU
TeJIaMH, KUAKOCTSIMHU U razaMu, aTMochepHoe JaBleHHe, IIaBaHue Tel, MPEeBpaIleHus
MEXaHUYECKOUI SHCPFI/II/I) IO OIMMCAaHUIO UX XaPaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh IPOSIBJICHUE N3YUYEHHBIX (U3NYECKUX SBJICHUM B OKpPYKAIOLEM MHUpE, B
TOM 4YHUCJIC (1)I/I3I/II-IGCKI/IC SABJICHUA B IPUPOAC: MPUMCPBI ABHUXXCHUA C pa3InYHbIMU
CKOPOCTSIMH B XMBOW W HEKUBOW MpUpPOJE, ACHCTBHE CWIBI TPEHHS B MPHPOAE U
TEeXHHUKE, BIUSHHE aTMOC(PEPHOTO AAaBJICHUs Ha XUBOW OpraHu3M, IJIaBaHUE PHIO,



pblyary B Teje YelOBEeKa, NMPU 3TOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,

ONKCHIBATh U3yUYCHHbIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIONB3Ys (hU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMs, MyThb, CKOPOCThb, CPEHHSISI
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BeC Tella, CWia TPEHHs, JaBlICHUE
(TBEpHOro Tena, >KMIKOCTH, ra3a), BBITAIKHBAIOLIAs cuUJla, MeXaHU4eckas pabora,
MOIIIHOCTh, IUJICYO CHJIBI, MOMEHT CHJIBI, KOX(P(UIMEHT TMOJIE3HOTO JICHCTBUS
MEXaHU3MOB, KMHETUYECKAss M TMOTCHIMAJIbHASI 3HEPrusi), IPU OMHUCAHUM MPABUIHHO
TPAKTOBAaTh (PU3NYECKHUII CMBICI UCIIOIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €TUHUIIBI
buznyecKuX BEIMYUH, HAXOAUTh (POPMYIbI, CBSA3BIBAIOIIME MAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JPYTHUMH BEIUYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEIINYNH;

XapaKTepU30BaTh CBOMCTBa Tell, (DU3MYECKHE SBICHHUS M TPOIECCHI, HCIOIb3Ys
npaBujia CIOXKEeHUs Ccuil (BIOJIb OJHOW MpsiMoif), 3akoH ['yka, 3akon Ilackansi, 3akoH
Apxumena, MpaBUIO paBHOBECHS pblyara (OJ0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOW HHEpruM, NpH OTOM JaBaTh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIKMCHIBATH €70 MATEMATHYECKOE BBIPAXKEHUE;

OO0BSACHATh (U3UYECKUE SBJICHMS, MPOLECChl M CBOWMCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHNE U3 1—2 JIOTHYECKUX IIaroB ¢ OMOpoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MYECKUX SBICHUN, (UIMYECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemiate pacuéTHele 3aauyd B 1-2 nelCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMCHIBATh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYSCKUE BEIMYUHBI B (POPMYIBI U
MIPOBOJIUTH PACYEThl, HAXOJUTh CIPABOYHBIC JTAHHBIC, HEOOXOJMMBIE I pEIICHUs
3a/1a4, OI[CHUBATh PEATMCTUYHOCT MOMy4YeHHON (PU3NUECKON BEITUUUHBI,
pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PpEHIUTh MPU TOMOIIU (HUIHIECKUX
METO/IOB, B OIMCAHUM MCCIEIOBAHUS BBIACIATH IPOBEPSIEMOE MPEANOIOKEHNUE
(rumoTesy), pa3auvaTh W HHTEPIPETUPOBATH IMOJYYCHHBIM pPE3yNbTaT, HAXOJIUTh
OIMOKH B XOJI€ OTIBITA, JIEJIATh BHIBOBI 110 €T0 PE3YJIbTaTaM;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJICHUN WU (PU3UYECKUX CBONCTB
Ten: (GOpMYIUPOBATh TMPOBEPSEMBbIE TPEIINONIOKEHUS, COOMpaTh YCTAaHOBKY W3
MPeJI0KEHHOTO 000PYAOBaHNUS, 3alMCHIBATh XO/I ONBITa U (POPMYITHPOBATH BHIBOIBL
BBITIOJIHSITH TIPSIMBIE U3MEPEHUsI PACCTOSHUSA, BPEMEHH, MacChl Tella, 00bEéMa, CHIIBI U
TEMIEPATypbl C UCMOIH30BAHUEM aHAIIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 33JaHHON aOCOIIOTHOM MOTPEITHOCTH U3MEPEHHIA;
MPOBOANTH MCCIIETOBAaHHE 3aBUCHMOCTH OJHOW (DPM3MUYECKON BEMUYHMHBI OT JIPYroi C
WCITOJIh30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PAaBHOMEPHO JBIIKYIIIETOCS
TeJa OT BPEMEHH JBWIKEHHUS TeJa, CUJIbl TPEHHUS CKOJIBKEHHUS OT Beca Tella, KaueCcTBa
00pabOTKM TIOBEPXHOCTEH TEN M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOMAIN
CONPUKOCHOBEHUS TEJI, CHJIbl YIIPYTOCTH OT YJJIMHEHUS MPYKUHBI, BHITAJKUBAIOLIEH
CHWIBl OT O0BEMa MOTPYKEHHOM 4YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha KOTOPYIO TMOTPYXEHO TeJo,
YCIIOBHM TIJIaBaHUSI TeJ, YCIOBUU pPABHOBECHs pblyara M OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUHM Y4eOHOTO HCCIIENOBaHMS, COOMpaTh YCTAHOBKY U  BBITIOJTHSTH



U3MEpEHUs, cielysd MPeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh PEe3yJbTAaThl MOJy4YECHHOH
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOaHIl M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

® [POBOJUTH KOCBEHHBIE H3MEPEHHUSA (PHU3MUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO Tela, CWIA TPEHHUS CKOJIBXKEHHUSA, JaBICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOIas Ha MOTPYKEHHOE B KHUAKOCTb TeEJO,
KO3 QHUIMEHT TMOJE3HOTO ICUCTBUS MPOCTBHIX MEXAHHM3MOB), CIEAys HPEIOKEHHON
MHCTPYKLIMU: TIPU BHIOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

e coOmonaTh TMpaBWia TEXHUKH Oe30MacHOCTH Impu pabore ¢ JTabopaTOPHBIM
00opyI0BaHNEM;

e yKa3plBaTh NPUHLUIBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phlUar, NOJBUXKHBIN 1
HEMOABMKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

® XapakTepu3oBaTh MPUHIUMBI JEHCTBUA H3YyYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha HX OMHMCAHMUS (B TOM 4MCIE: MOAIIMIHUKU, YCTPOMCTBO
BOJIOIIPOBO/A, TMAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOH Hacoc,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOIUMble
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(OpPMALMIO O MpHUMEpax) MPAKTUYECKOIo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJHEBHOW XM3HM s obOecredeHus
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHMS B
OKpYXarollen cpene;

® OCYIIECTBJIATh OTOOP HMCTOYHHMKOB HH(pOpManuu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CpaBHEHUS
Pas3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOpast SIBJISAETCS MPOTUBOPEUNBON
WJI MOKET OBITh HEJIOCTOBEPHOM;

® UCMOJb30BATH IPHU BBITOJHEHUN Y4EOHBIX 33/1aHUIl HayYHO-TIOMYJIIPHYIO JIUTEPATYPY
(Gu3NYECKOro CcoJepKaHus, CIPAaBOUYHbIE MaTepuayibl, pecypchl cetu HHTepHer,
BJa/IeTh NpUEMAMHU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUHU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

e C03/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIIECHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (pu3n4ecKoro coaepkaHusi, B TOM 4UCiIe MyOJINYHO JIeNaTh
KpaTKue COOOIIEHMsI O pe3ysbTaTax MPOEKTOB WM YyYeOHBIX HCCIIEIOBaHUM, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HW3YYEHHBI TOHATUWHBIA amnmapar Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALIUENH;

® [IpU BBINOJHEHUH Y4YE€OHBIX MPOEKTOB U MCCIIEOBAHUM paclpenensiTh 00s13aHHOCTH B
IPyIIE B COOTBETCTBUM C ITOCTABJIEHHBIMH 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JeMCTBUHM, aJeKBaTHO OIIGHMBAaTh COOCTBEHHBIH BKJIAL B JESATEIBHOCTH TPYIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIINX.

K xonny oOyuenus B 8 kJjacce mpeiMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:

® 1CIOJIB30BATh MOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPUCTALIMYECKHE M aMop(HBIE Tela,
HACBILICHHBIN ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHSISA



SHEprus, TeIIOBOW JABUTATENb, AJIEMEHTAPHBIA JIEKTPUUYECKUI 3apsil, SJICKTPUUECKOE
10JIe, MPOBOJHUKU U JUAIEKTPUKH, TOCTOSIHHBINA SJIEKTPUYECKUH TOK, MarHUTHOE
oJe;

pa3iauuaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHHE W CXKaTHE, TeIulonepeayda, TEIIoBOe
paBHOBECHE, CMAauMBaHMUE, KaIWULIPDHBIC SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IUIaBJIeHHE,  KpUcTaum3anuss  (OTBepJeBaHME),  KHUIEHHE,  TeIlonepeaya
(TEenIonpoBOJHOCTh, KOHBEKIMS, W3JIyUE€HHUE), DJIEKTpU3ALUs TeJl, B3aUMOJEHCTBUE
3apsA0B, ACUCTBHSI AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBUE
MarHuToB, JACUCTBHE MarHUTHOI'O IOJIA HA NPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKIMSA) 10 ONMCAHUI0 HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KAIOILEM MHpE, B
TOM 4uucie (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUSI B IPUPOAE, KpHUCTaulbl B mpupone, uznydenue CounHua,
3aMep3aHue BOAOEMOB, MOpCKHME OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
JJIEKTPUUECKUE SBJIEHUS B aTMmocepe, dIIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOJIOCOB, POJIb MArHUTHOTO IOJIS /IS JKU3HU Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOIMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OTMCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS O3HEPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJelbHAas TEIUIOTa IUIABJICHUA, YACIbHAs TEILIOTa
napooOpa3oBaHMs, yJAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JEHCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHASI BJIAXXHOCTh BO3AYXa, 3JIEKTPUUYECKHIM
3apsf, cuiaa TOKAa, DIIEKTPUYECKOE HAINpPSDKEHUE, CONPOTUBIEHUE IPOBOJHUKA,
yJlelIbHOE COIIPOTHBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTb 3JEKTPUYECKOT0 TOKA), IpU
ONMCAHWU TMPaBWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICI HCHOJb3YEMBIX BEJIUYHH,
0003Ha4YeHHsI U €AMHMIIBI (PU3MUYECKUX BEIUYMH, HaXOJIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JAHHYI0 (U3UYECKYI0O BEJIUYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa nans ydacTka nenu, 3akoH J[xoyns—JleHua, 3aKkoH COXpaHEHHUS
SHEpPIuu, MpH 3TOM JAaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa U 3alMCHIBATH €rO
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSICHATh (hU3MYecKHe MpoLEecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IPAKTUKOOPUEHTHUPOBAHHOI O Xapakrepa: BBISIBIIATH
MPUYNHHOCIEACTBEHHBIE CBSA3HM, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOWCTBA (PU3NUECKUX ABJICHUH, GU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyud B 2-3 JEWCTBUSA, HCIOJB3YysA 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMUChIBaTh KPaTKOE YCJIOBUE, BBISBISATh HEOCTATOK JAHHBIX JJIsS PEUICHMs 3a]lauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH PacuEThl U
CpaBHUBATh MOJIyUEHHOE 3HaUeHHE (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JAHHBIMU;



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOMOB,  MCIOJb3ys  ONMCAHUE  HCCIENOBAaHUS,  BBIAEIATH  IPOBEpsAEMOe
MMPCAIIOJIOXKCHUC, OLICHHUBATL IMPABUJIIBHOCTH IIOPAAKa IMMPOBCACHUA UCCICAOBAHUAA,
JC€JIaTh BBIBOJbI,

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Ten (KamWUISIpHBIC SIBICHUS, 3aBUCHMOCTb JAaBJICHUS BO3AyXa OT €ro o0béma,
TeMIIepaTypbl, CKOPOCTH IIPOLIECCAa OCThIBAHUS U HArpeBaHUA IIPHU U3JIyUYEHHUH OT LIBETa
U3Iydaome (Ioriomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHsT BOABI OT
TCMIICPATYPbl KUIAKOCTH W ILIOIIAAU eé MOBCPXHOCTHU, OJICKTpU3allUA TCI U
B3aMMO/ICHCTBHE 3JIEKTPUYECKUX 3apsAI0B, B3aUMOCHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MarHUTHBIX I10JIEH OCTOSHHBIX MarHUTOB, AEUCTBUSI MAarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATEIs
MOCTOSIHHOTO TOKa): (OpMYyJIHpOBAaTh TPOBEPSEMBIC MPEANOI0KEHUsA, COOUPATH
YCTAaHOBKY M3 MPEUIOKEHHOTO O00OpYJOBaHMs, ONUCHIBATH XOA OIBITa U
(bopMynHpOBaTh BHIBOJIBI;

BBIIIOJIHATH MPSAMBIE U3MEPEHHsI TEMIIEPATypPbl, OTHOCUTEIBbHON BIIAJKHOCTH BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(Gu3nMUecKuX BEIMYUH, CPAaBHUBATh pPE3YyJbTaThl H3MEPEHUIl ¢ Y4ETOM 3aJaHHOM
a0COIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEJ0OBAaHUE 3aBUCUMOCTH OJHOW (PM3UYECKOH BEIMYUHBI OT JPYrou c
HCIIOJIb30BAHUEM IIPAMBIX H3MepeHHfI (3aBI/ICI/IMOCTI> COIIPOTUBJICHUA IMPOBOJHHUKA OT
€T0 UIMHBI, IJ1om@aan MHOonepeuHoro CCUCHUA U yACJIbHOI'O COIMPOTUBJICHUA BCUICCTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBOIHUKE,
UCCIICIOBAaHUE II0CIIE0BATEIbHOIO U MapajljIeIbHOIO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUEe, cOOMPATh YCTAHOBKY M BBHIMOJHATH M3MEPEHHS, CICIYS
MpeIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJYYCHHONW 3aBUCMMOCTH B BUJIE
TabIuI U TpadUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIIeI0BAHNUS;

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (bHSI/I‘-ICCKI/IX BEINYNH (yneanaﬂ TEeNJIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOIIHOCTh AJIEKTPUUYECKOI'O TOKA):
IUTAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
HpGI[J'IO)KGHHOfI HHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BCIINYNHBI,

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHNEM;

XapaKTCPU30BaTh MPUHIOUIIBL I[Cf/iCTBPISI HN3YUCHHBIX HpI/I60pOB U TEXHHUYCCKUX
YCTPOMCTB C OMOPOM HA WX OMHUCAHHSA (B TOM YHCIIE: CHCTEMa OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETUUK 3IIEKTPHUECKON
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTelIbHbIE AIEKTPOIPUOOPHI
(mpuMepbl), SJIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEb
MOCTOSTHHOTO TOKa), HWCIONB3yS 3HAHMS O CBOWCTBaX (PU3WYECKUX SBICHUU U
HEo0Xo/iuMble (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEpPUTEIbHBIE MPUOOPHI IO
cXeMaM M CXEMaTHMYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTelb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIISATh
CXEMBI JJICKTPUYCCKUX uenef/i C MOCJICOOBATCIIbHBIM W MapaJlJICIbHBIM COCOAWMHCHUCM
AJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYCHHUS DIIEMEHTOB JICKTPUIECKUX IICTIEH;



NPUBOAUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MPUMEPax) MPAKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW KM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHuH C NPUOOpPaMU W TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHHsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollleu cpee;

OCYILIECTBIISATh MOMCK HH(POpManuu (U3NYECKOTO cojepxanus B MHTepHeTe, Ha
OCHOBE MMEIOLIUXCA 3HAHUN M NYTEM CpaBHEHMs JIONOJHUTENIBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBJIAETCS NPOTUBOPEYMBOM HIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYeOHBIX 3a/laHUI HAayYHO-IOMYJISIPHYIO JINTEPATypy
($U3NIECKOro Co/Aep)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU W3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHbIE NHHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  OPEJCTaBISITh  PE3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JeSTEIbBHOCTH, MPU 3TOM T'PaMOTHO MCIOJIb30BAaTh M3yYCHHBIH MOHATUIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE IIPE3CHTALIEH;

OpY BBIOJHEHUH YYEOHBIX IMPOEKTOB W HCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABJICHHBIMU 33Ja4aMH,
CJIEIUTh 32 BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHUBAaThb  COOCTBEHHBIM BKJaJ B  JEATEIBHOCTb  TIPYIIbl, BbICTpaUBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

K konmy oOyuenuss B 9 Kjacce mpeIMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIONIb30BAaTh TOHATHS: CHCTEMa OTCUéTa, MaTrepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBMKEHUS, Nedopmanus (ynpyras, miacTudeckas),
TpPEeHHE, LEHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh W TMEPErpy3Kd, IIEHTP
TSDKECTH, a0CONIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPAOTO Tela, PaBHOBECHE,
MeXaHUYecKue KoiebaHus M BOJHBI, 3BYK, HWHOQPa3BYK M  YyJIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HMCIYCKaHWs W TOTJOIeHus, ainbda, Oeta- U Tramma-
N3TYyUYCHUSA, U30TOIIbI, AACpHAA SHCPICTHUKA,

pasnuuath SBJIeHUs (pPaBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJIUHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKEHHE, CBOOOIHOE Ma/ICHHUE Tell, PABHOMEPHOE
JBIDKEHHE [0 OKPY)KHOCTH, B3aUMOJAEWUCTBUE TeJl, pPEaKTHMBHOE JBH)KEHUE,
KosiebaTenbHOe JBM)KEHHE (3aTyXalolle U BBIHYXJAEHHbIE KoJeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpPaKEHHE 3ByKa, MPSAMOJIMHEHHOE paclpoCTpaHEeHHE,
OTpaXKEHHUE U TPEIOMIICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKCHNE
0ermoro cBera B CHEKTP M CIOXKEHHE CIIEKTPaJbHBIX I[BETOB, TUCIIEPCHUS CBETa,
€CTeCTBEHHAsl pPaJMOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHUYATOrO CHEKTpa U3IY4EHUs)
M0 OINMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JaHHOE (PU3HUYECKOE SIBICHUE;

pacro3HaBaTh INPOSBICHHE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpYyKarolieM Mupe (B
TOM YHCJIE (1)I/I3I/I'—IeCKI/Ie SABJICHUS B IPUPOAC: MPUIUBBI U OTJIMBBI, ABMKCHUC IIJIAHCT
CoJlHEeYHOM CUCTEMBI, PEAKTUBHOE IBU)KEHHUE JKUBBIX OPraHU3MOB, BOCIIPHATHE 3BYKOB



KUBOTHBIMH, 3EMIIETPSICEHHE, CEUCMHYECKHE BOJIHBI, LYHaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE SBJICHUS B  TpHUpPOJE, OMOJOTHMYECKOoe JCWCTBHE  BHIUMOTIO,
yIBTPapUOIETOBOIO M PEHTTEHOBCKOTO H3JIYUYCHUH, €CTECTBEHHBIM pPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE MW3JIyY€HUE TMPUPOIHBIX MHUHEPAJIOB,
JeICTBUE PaIMOaKTUBHBIX M3IYyYEHHI Ha OpraHu3M YeJOBeKa), MPU 3TOM MEePEeBOAUTH
NPaKTUYECKYIO 33a7ady B y4eOHYIO, BBIICISATH CYLIECTBEHHBIE CBOWCTBA (IPU3HAKU)
(bu3nUeCKUX SBICHUIA;

OIKCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMUMHBI (CpeqHsss U MTHOBEHHAs CKOPOCTb TeJia MPHU HEPAaBHOMEPHOM JABM)KEHUU,
YCKOPEHHE, MEepEeMEIEHNE, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YHOPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MAJECHMs, BEC Tella, UMILYJIbC TEja, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa ¥ MOIIHOCTh, MOTEHIUAIBHAS HEPTUs TeJa, MOIHATOTO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTCHIIMAIbHAS SHEPTUSI CKATOU MPYKUHBI, KHHETHYECKas
SHEprus, MOJIHAS MEXaHWYecKas SHEeprus, Mepuoj M 4YacToTa KojeOaHWil, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, [TOKA3aTelb IPEIOMIICHUS
Cpelipl), NPU OMMCAHUU MPABUIBLHO TPAKTOBAaTh (PU3UUYECKHI CMBICT HCIOJb3YEMBIX
BEJIMYMH, O0O3HAUEHUS M EAUHUIBI (PU3NYECKUX BEIHYMH, HAXOIUTh (QOPMYIIBL,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMH BEIHMYMHAMHU, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUYECKHE SIBICHUS U MPOLIECCHI, UCIONB3YS 3aKOH
COXpaHEHUsI PHEPIMU, 3aKOH BCEMHUPHOI'O TITOTEHUS, MPUHIUI CYNEPHO3ULUU CHII,
IPUHLIMII OTHOCUTENbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEJIOMIICHUSI CBETA, 3aKOHbl COXPAHEHUs 3apsioBOr0 M
MacCcoBOIO YHCEN TMpU SACPHBIX peakuusX, MOpU HTOM JaBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIMChIBATh €M0 MaTEMaTHUECKOE BhIPAXKEHUE;

OO0BSACHATH (PpU3MUECKHE MPOIECCHl U CBOICTBA TEJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallul  NPAKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTOTUYECKHX IIaroB ¢ OMOPOil Ha 2—
3 u3yuyeHHBIX CBOMCTBAa (HU3UYECKUX SABICHMH, (PUIUUYECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;

pewath pacy€THble 3aaun (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), HCTIOIb3Ys
3aKOHBI U (OPMyIIBl, CBsI3bIBafOlIMe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIOBUSL 3a/ladyd 3allMChiBaThb KpaTKOE YCJIOBHE, BBISBISATh HEAOCTAIOIINE WU
M30BITOUYHBIE JIAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOJUMBIE I PEIICHUs,
IPOBOAMTH PACUETBl W  OLEHUBAaTh PEATMCTUYHOCTHb IOJYyYEHHOIO 3HAYEHUs
(Gu3nUecKoil BETMUNHBL;

pacrio3HaBaTh NpPOOJIEMbl, KOTOpPbIE MOXXHO PEUIMTh MPH MNOMOIIM (HU3UYECKUX
METOJIOB,  MCIIONb3ysd  ONWCAaHWE  MCCIENOBAaHUSA,  BBIICHATH  NPOBEPSIEMOE
MPEOJIOKEHNEe, OLIEHWBATh MPaBWJIBHOCTh TMOPSAKA MPOBEIACHUS HCCIEA0BaHUSA,
JIeNIaTh BbIBOJIbI, UHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOACHUN U OTIBITOB;

IIPOBOAMTH ONBITHI MO HAONIOIEHUIO (PU3NYECKUX SBJIIEHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HplOTOHA, 3aKkOHAa COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoJia KojuebaHuil MpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHMOCTb OT aMILTUTY/bl MaJIbIX KOJ€OaHUN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pasjio’KeHHE Oeyloro cBeTa B CIEKTp, U3YyYEeHHE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHMsI MpeaMmera B coOuparolied JIMH3e,



HAOJIO/IEHUE CIUIOIIHBIX W JIMHEWYaTbIX CIIEKTPOB H3IYYEHHSI): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HAOOpa 000PYAOBaHMS, OMIUCHIBATH X0 ONbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIKI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPUI0 TPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HaYeHHEe u3MepsAeMoil BelMUYuHbl ((POKYCHOE pacCTOsIHHE CcOOUparomiei JIMH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

IIPOBOJUTH HCCIIEIOBAaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX  U3MEpPEHU (3aBUCHUMOCTh IYTH OT BPEMEHH I[P PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HavalbHOM CKOpOCTH, TMepuojia KoJIeOaHWi MaTeMaTHu4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXKEHMsI CBETa OT yIyla NaJACHUS U
yria npejoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (UKCHpPOBAThb pE3yibTaTbl IOJYYECHHOH 3aBUCUMOCTHU
¢u3nUecKuX BEIUYMH B BHJE TAOMUIl U rpaduKOB, AeTaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBAHMSI;

IPOBOJUTh KOCBEHHBIE H3MEpEHHUS (HU3UUYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHUE Tejia MPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/JeHuUs,
KECTKOCTh TPYKUHBI, KOAPOUIUEHT TPEHUS CKOJBXKEHHs, MeXxaHudeckas paboTa u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCKOr0 U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAloOmeld JIMH3BI, PaJdOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHSTH
U3MEpEeHUs, Cenysl MPEeAJIOKEHHON MHCTPYKIMH, BBIUUCISTH 3HAUCHUE BEIUYUHBI U
AQHAIM3UPOBATh TOJNYYEHHBIE pE3yNbTaThl C Y4YETOM 3aJaHHOW TOTPEIIHOCTH
U3MEPEHU;

coOnrofaTh TMpaBuja TEXHUKM O€30MacHOCTH TMpu pabdore ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

pa3inyaTh OCHOBHBIC MPU3HAKM H3YYEHHBIX (DU3MUECKUX MOJENEi: MarephalibHas
TOYKa, aOCOIIOTHO TBEPAOE TEJIO, TOYCHYHBIM MCTOYHHMK CBETA, JIy4, TOHKAas JIMH3A,
IUTaHETapHast MOJIeNIb ATOMA, HYKJIOHHAs MOJIeJIb aTOMHOTO S/1pa;

XapakTepu30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKUX
YCTPOMCTB C ONOPO Ha UX OMMUCAHUS (B TOM YUCIIE: COUAOMETP, TaTUUKU MOJIOKEHHUS,
pacCTOsHUS M YCKOPEHMS, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapar, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOI, J03UMETp, KaMepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE PU3NYECKHE 3aKOHOMEPHOCTH;
UCTIOJIB30BaTh CXEMBI U CXEMaTHYHBIE PHCYHKH H3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IMPH PEHIeHUH Y4eOHO-
NPAaKTUYECKUX 3ajlay, ONTHYECKHUE CXEMBbI JJIsI MOCTPOCHUS M300pakeHUM B IUIOCKOM
3epKaiie U coouparolei JTuH3e;

IOPUBOANUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPUMEPax) MNPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbSi M COONIOACHHUS HOPM DSKOJOTHYECKOrOo TIOBEIEHHUS B
OKpYXKarolleu cpere;

OCYIIECTBIISATh MOUCK uHGopManuu @usndyeckoro coaepxxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TMOMCKOBBIM 3ampoc, HAXOAUTh IYTH OIpe/eeHus
JIOCTOBEPHOCTH TIOJYYCHHOW WHGOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUA U
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;



UCIIOJIb30BaTh MPH BBHIOJHEHUN YUEOHBIX 3a/laHU HAYyYHO-TIOMYJSPHYIO JINTEPATypy
(U3NYECKOro CO/AEp)KaHUs, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTrepHer,
BJIAJCTh MpHEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMALUU W3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOILICHHUS HAa OCHOBE MH(POpPMALIUU
U3 HECKOJNBKUX HMCTOYHHKOB (PH3MUECKOTO COJACpXKaHMs, MyOIMYHO MPEACTaBIATH
pe3yibTaThl MPOEKTHOM MM UCCIEN0BATEIbCKON JESATEIbHOCTH, IPH 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YUYEHHbIM IMOHATUHHBIN ammapar U3y4yaemoro pasjena (GU3uKd U
COIIPOBOXKIATh BBICTYIUIEHHE MpPE3CHTAlle ¢ Y4€TOM OCOOEHHOCTEeH ayAuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpa
bubmuoreka [JOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1 bubmmorexa LIOK
' ¥ A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHavaibHbIE CBeJeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
99 JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBa 2 h:tlsz,I:I;I/(;rTeI;asg).ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHndeckoe JIBUKEHUE 3 uommorexa O

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



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

bubmuoreka [JOK
2 14 4 1
3 HEPHI, Macea, TIOTHOCTE https://m.edso0.ru/7f416194
bubmuoreka [JOK
: .B 14 2
33 Cuta. Brget cit https://m.edsoo0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6mmoreka [JOK
' TeJIaMU, KUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2
flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
4.3 ATMochepHOe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
A P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
52 Hlpoctbie Mexai3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
: M 4 1
53 CxAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PezepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe IBJICHUSA
bubmuoreka [JOK
1.1 C 7 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. DinekTpuvyecKue H MATHUTHBIE SIBJICHUSA
51 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 2 7 hgpijll(;:éel;zcli).ru 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
2.4 C) 4
R https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejoB U TeM nudpoBbie
Ne n/m P Konrpoabusie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B I 20 1 3
SAIMOACHCTBHAC TeT https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. MexaHu4yeckHe KoJ1e0aHusl H BOJHBI
bu6mmoreka [JOK
2.1 M o 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRUC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnuotexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ AIBJICHUSA



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

bubmuoreka [JOK

4.1 2
SAKOHBI pACTIPOCTpAHEHIS cheTa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBanToBLI€E IBJICHUSA
bubmuoreka [JOK
1 nu 4 1
5 CIIyCKaHHUE U TOTJIONICHHE CBETA aTOMOM https://m.edsoo.ru/7f41ada6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 SInepHble peakiun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTesibHbIE

pecypchl

®usuka — Hayka O pUpoE.
SABnenus npupoasl. Gusnveckue
SIBJICHUS

MeXaHI/I‘-IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC AABJICHUSA

duznyeckue BeIUIUHBI H UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEeMIIEpaTypbl IPU MOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATyphI"

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE

HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bu6mmorekxa [OK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TMIOTE3bI: JaJbHOCTh MOJIETA
[IapyKa, MymeHHOTO
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM
Oosbl1e BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

INIOTHOCTHU

7 JTIOKa3bIBAIOIIUE TUCKPETHOE bubmorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIEeCTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbIThI 1O
9 HaOJIFOAEHUIO TEIJIOBOrO
PaCHIMPEHHUS Ta30BY
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B PAa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmmoreka [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHAM BOJIbI
Mexaandeckoe JBIKCHHE.
12 PaBHOMEpHOE HiepaBHOMepHoe Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
bu6mmorexa [IOK
13 CKopoCT®. EAMHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHM IBUKEHUS bubamorexa IOK
https://m.edsoo.ru/ff0a0aed
Hnepnys. 3aKoH UHEPIUH.
15 B3aPII)hI/fOIleﬁCTBHe Tenpllclalc MpUYUHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUIKEHHUS Tell
IInorHocTh BemecTBa. Pacuer BuGnorexa LIOK
16 Macchl B 00beMa Tella 1Mo ero

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Jlaboparopnas pabota

17 «OmnpeneneHue IIOTHOCTH TBEPIOTO
Teay
18 Pemenue 3anau o reme bubmuoreka [JOK
"[TnoTHOCTH BerecTBa" https://m.edsoo.ru/ff0al123c
Cuiia KaK XapaKTepucTUKa
19 B3auMoaencTBug Ten. Cuiia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
3aBUCUMOCTH PACTSDKCHUS
20
(nedopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBnenune Tarorenus. Cuja TSHKECTH
22| vt nenn B rem. Pemerme Enimmorexs [1OK
https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuna tsokectu"
Cwuiia TshKecTH Ha WX TUTAHETaX.
23 dusnueckue xapali[fey;I/ICTHKH bubmorexa IOK
https://m.edsoo.ru/ff0a1502
IJIaHEeT
bubmuorexa [JOK
24 Hsmepettite ciut. JlntamoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmorekxa [OK
2 Bec rena. Herecomocts https://m.edso0.ru/ff0a1778
CrnoskeHHe IBYX CHII, HallpaBJICHHBIX
26 0 OJHOM nﬂpﬂﬁ)ﬁ. ’ Brbmiorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIASA CHIT
97 Pemenue 3anau o teme

"PaBHonelicTByromas cui"



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

TpeHue CKOJIbKEHUS U TPEHUE

28 nokos1. TpeHue B mpupoje u bubmorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
Jlaboparopuas pabota «3yueHue
3aBUCUMOCTH CHJIBI TPCHUS
29 CKOJIbXKCHUS OT CI/IJIEIp JIaBJICHUS U bubmorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAFOITUXCS
MTOBEPXHOCTEH
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIICH CHITBI
Pemenune 3aga4d no temam: «Bec
31 Tenay, «I'paduueckoe n3o0pakeHNE bubnuoreka [JOK
cuiy, «CUmsly, https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
«MexaHHUYeCcKOoe JBHKEHUEY,
32 «Macca, II0THOCTBY, «Bec Tenay,
«I"paduueckoe n300pakeHNE CUI»,
«Cuib»
33 Hasnenue. CriocoObl yMEHbIICHUS U bub6nuorexa [IOK
yYBEJIUYEHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 ;[HaBneHI/m rasa ot oonéma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhI
Ilepemaua maBieHHsS TBEPABIMU
35 TGJ‘II;I\fIII/I, )KE)IKOCTSIMI/I u EEJIISaMI/I. Bubmmorexa LIOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBlIeHME B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK



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

BBI3BAHHOC I[ef/'ICTBI/IeM CHJIbI

https://m.edsoo.ru/ff0a2718

TSDKECTH
37 Pemenue 3amgau no reme «/laBnenue bubnmoreka [JOK
B )KHIKOCTH H rase. 3akoH Ilackas» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobuatommecs cocyrel https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece Bubnmorexa IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKHJIKOCTHBIN HACOC
Atmocdepa 3emmu. [Ipuannbl
CYILIECTBOBAHMS BO3 HOH
41 o}(;I:nquH 3emiu. 3:;3};1HSHMOCTL bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO IaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Bo3nyxa. AtmochepHoe bub6nuorexa [IOK
JaBJICHNE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnuorexa [JOK
nasnenus. OnbIT Toppuuerum https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JTaBIIEHUS OT BLICOTB?HI;JI YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
MODst
bapomerp-anepoua. AtmocdepHoe bubmuorexa [IOK
45
JIaBJICHHE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBrneHue"”
47 JleiicTBuUE )KUIKOCTH U Ta3a Ha bu6mmoreka [JOK

MOTPYKEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia

JlaGopaTopHas pabora
«OrnpeseneHue BbITAIKUBAIOLIEH

bubmuoreka [JOK

48 CHJIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHUMOCTH Beca
49 Tena B Bine oT 00bEMa Bubmmorexa LIOK
3 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh YaCTH
TeIa»
50 [1naBanue Ten Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
"KoHcTpynpoBaHnue apeomeTpa win
51 KOHCTPYMPOBAHUE JIOAKHU U
OmpeeiIeHuE eé
Ipy30M0bEMHOCTH"
Pemenwue 3anay mo Temam:
59 «IInaBanue cynos. bubnmnoreka [JOK
BoszayxoruiaBanuey, «JlaBneHue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmorekxa [OK
>3 Mexaritieckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
> MortocTs. EmHite voutrocTi https://m.eds00.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
95 MOIIHOCTH, Pa3BUBAaEMOM Npu

noabséMe 1o Jiectauile"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

IIpoctsie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha pelyare

57

KonrponsHas pabora o reme
«/laBneHue TBEPABIX TET,
KHUJIKOCTEH U ra30By /
Bcepocculickas npoBepodHas
paborta

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBieHue
TBEPABIX T, JKUIAKOCTEH U Ta30BY /
Bcepoccuiickast mpoBepoyHas
pabora

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

59

Perdaru B TexHuke, OBITY U IPUPO/IE.

JlaboparopHnast pabota
«HccnenoBanne ycIoBAN
PaBHOBECHSI phIYara

0.5

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

60

61

62

Pemenue 3amay mo teMe «Y CI0BUS
paBHOBECHS pblUara

Koaddunment nonesnoro neiictpust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUTOCKOCTI

Pemenue 3amaud mo teme "Pabora,
MottHoctb, KIT/1"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpIHusl.
Kunernueckas u noTeHIMaibHas
JHEprus

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpPaHEHHSI MEXaHUYECKON

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPrUu

https://m.edsoo.ru/ff0a4360

YPpOK-3KCIIEpUMEHT MO TEME
"DKCIepUMEHTAIbHOE OIPEIEIICHHE
65 N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU IPU
CKaTBIBAHWUH TeJIa 110 HAKJIIOHHOM

IocKocTu"

66 KonTponbhas padota no teme

«PaboTta 1 MOIHOCTb. DHEPTHUs»

PesepBHylit ypok. Pabora ¢

67 TEKCTaMH 110 TeMe "MexaHn4ecKkoe
nBIxeHue"

PesepBHylit ypok. Pabora ¢

68 TekcTamu 1o Teme "Pabora.
MouHocTs. DHeprus”

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee6

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN bubnmoreka [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edso0.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
Mogenu TBEPIOrO, KUIKOTO U
3 ras(ilo6pa3HoI;H0 COCTO;III{[I/HZ 1 BuGmmorexa LIOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHMI BEIlleCTBa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYIISIPHO-
KHHETHUYECKOW TeOpUHU
5 Kpucrannunueckue u amopgHsbie 1 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KanWUISIPHOCTbD. 1 bubmuorexa [IOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxatue 1 bubamorexa IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
YacTHIl
9 Buytpennss sueprusi. CriocoObl 1 bubnmoreka [JOK



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

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [JOK

10 Baet Tertonepean https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [JOK
BEIIECTB ¥ MAaTCPHAIIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KonunuectBo Tennotel. Y neabpHas bu6mmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOT0 OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE bubmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabora

14 "UccnenoBanue siBJICHUS bu6mmorexa [IOK
TEI000MeHa MPH CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonuvecTBa TEIIOTHI,

15 HE0OXO0IUMOTO JIJIsl HATPEBAHUS
TeJa ¥ BBIIENSIEMOT0 UM MPHU
OXJTAXKICHHH
JlaGoparopHnas pabota

16 "OnpgneniHHe l;nenLHoﬁ bubmorexa HOK

" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIIECTBA

17 DHeprus ToIMBa. Y IenbHas bubnmnoreka [JOK
TEIUIOTA CTOPaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE BuGnorexa LIOK

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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

19

Jlaboparopnas pabota
"OnpeneneHue yaelabHON TEMI0ThI
JIaBJeHus apaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y aenrHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCUMOCTh TEMIIEPATypPhI
KHIICHHUS OT aTMOC(EPHOTO
JABIICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEIbHOW BIAXKHOCTH
BO3yXxa"

Pemenue 3a1au Ha onpeneneHue
BJIAKHOCTH BO3/yXa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

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

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JlBuraresiab BHYTPEHHETO CrOpaHUs

25

KIIJI TenmoBoro ABUTaTes.
TertoBeIe IBUTATENN U 3aIINUTA
OKpY>KaroIe cpeibl

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKkoH COXPAHCHUA U IPCBPALICHUSA
OHEPTHH B TCIIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSTHUI
BemecTna"

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



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonrponsHas pabora o teme

28 "TeruioBble aBieHus. MzmMenenue Bubmorexa IOK
. \ https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUII BelllecTBa
29 Dnekrpuzanus Ten. [[Ba pona
JNEKTPUYECKUX 3apsI0B
VYpok-uccienoBanue
30 "DnekTpu3auus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3aumopeiicTBue 3apsyKeHHBIX TEII. bu6mmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HarnpsiskeHHOCTB 2JIEKTPUYECKOro bubmmorexa [IOK
1oJ1st. TIpUHIUTT CYTIEePIO3HITUH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX 0NN
Hocurenu snexTpruueckux 3apsiioB.
33 OnemeHTapHbId 3apsn. CtpoeHune
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bub6nuorexa [IOK
COXpaHEHHS AIISKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHne bubmuorexa [JOK
CBOMCTB 2JICKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €r0
36 cymecI;BOBaHm. I/IC”,FZ'-IHI/IKI/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
NEKTPUYECKOTO TOKA
37 JleicTBUS 2JEKTPUUECKOTO TOKA Brbmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOIO I10JIA Ha



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

MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaJIax,

bu6mmoreka [JOK

39 ’KUAKOCTSX M razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas LUemnb u eé
COCTaBHbIE YaCTH
Cuna toka. JlabopaTopHas pabora

41 "U3mepenue u peI;meILOBaII;He 0.5 Bubmorexa IOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTPUUECKOE HANIPSKEHHE.

4 Bonsr™merp. JIaboparopnast pabota 05 bubmmorexa [IOK
"H3mepeHue u peryJupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTHuBieHHE TPOBOAHHKA.
43 YJICJI;I)HOG conpOTIEBne}II[ne bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BeIIeCTBa
JlaGopatopHnas pabora
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
44 COIIPOTHUBIICHUS HpO]fOI[HI/IKa OT €ro 1 bubmorexa IOK
https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPEIHOTO
ce4yeHMs U matepuaia”
3aBUCHUMOCTh CHJIBI TOKA OT
45 HarnpsbkeHus. 3akoH OMma a1 bubmorexa HOK
https://m.edsoo.ru/ff0aad4a
y4JacTKa [enu
JlaGopatopHnas pabora
"HccnengoBaHue 3aBUCUMOCTH CUJIBI Butmnorexa LOK
46 TOKa, UIYILETO YEPE3 PE3UCTOP, OT 1

COTMPOTHUBIICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



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

IlocnenoBaTenbHOE U napajjiCJIbHOC

41 COEIMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka
MpaBUJIA CIIOKEHHS HAIIPSKEHUI bubnmoreka [JOK
48
NPY TIOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnast padota "IIpoBepka
IpaBuiIa I CWIbI TOKA IIPU bubmmorexa [IOK
49
napauie]IbHOM COSIMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1a4 Ha puMeHEHHE
50 3aKOHa OMaI[I[J'ISI paSJII)Hquro bubmorexa HOK
https://m.edsoo.ru/ffOaaf8a
COCITUHEHUS TIPOBOTHUKOB
PaGota u moutHOCTH
51 3neKTqueCKIf)lro TOKa. 3aKOH bubamorexa IOK
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnast pabota
52 "Oan;L[eJIEHI/Ie 1;)8.60TBI Y1 MOIITHOCTH bubmorexa HOK
\ https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DJIEKTPUYECKUE LEMH U
53 MOTPEOUTENH IIEKTPUUECKOI bubnnorexa [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
54 [TocTosiHHBIC MarHUTHI, X
B3aMMO/ICHCTBUE
55 VYpok-uccnenosanue "M3yuenue bubnmnoreka [JOK
MOJICH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHOE mojie. MarHUTHOE T10JIe bu6mmoreka [JOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

3eMiId U €ro 3HAUYEHHE JUTA KU3HU
Ha 3emiie

https://m.edsoo.ru/ff0acOba

[TonroroBka K KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.

o7 3apsiKEHHbIE TeJla U UX Bubamorexa IOK
. . https://m.edsoo.ru/ff0abd2c
B3auMOCHCTBUSA. [10CTOSTHHBIM
AJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DJIeKTpUUECKHUE 3aPSIb.
3apsHKeHHBIC Tella U UX
58 B3§HM0)161?ICTBH$L ITocTossHHBIN bubmorexa HOK
. https://m.edsoo.ru/ff0abea8
AIEKTPUICCKUI TOK" /
Bcepoccutickas nmpoBepodHas
pabota
PesepBHblit ypok. Pabora ¢
TekcTamu 110 TemMe "TlocTosSHHBIN
59 DIIEKTPUYECKHUH TOK" / bubmrorexa HOK
B https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas nmpoBepouHas
pabota
OmeIT DpcTena. MarauTHoe 1mose
60 3neKTszeCK)(1)ro TOKa MarHuTHoOe Bubmmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKH C TOKOM
[IpuMeHEeHHE IIEKTPOMArHuTOR B
61 texHuke. JJaboparopnas pabota 05 bubnnoreka [JOK
"W3y4yeHue NeCTBHS MATHUTHOTO https://m.edsoo.ru/ff0ac74a
OJIS1 HA MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATEIb TOCTOSTHHOTO BuGmorexa OK
62 Toka. Mcrons3oBanue

3J'I€KTpOI[BPIF3T€J'I€I>f B TEXHHYCCKHX

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

YCTPOWCTBAX U Ha TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoncTpynpoBanue U u3ydeHue
paboTHI AJIEKTpoaABUTATENS "

63

Omnbitel @apasest. 3akoH
3JIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

64

OnexrporerepaTop. CriocoObl
ITOJIYYEHUS MIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUH

65

66

67

68

[ToaroroBka Kk KOHTPOJILHOM paboTe

1o TeMe "DIIeKTPUUECKHE U
MAarHUTHBIE SIBJICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

PesepBHylit ypok. Pabora ¢
TeKcTaMH 110 TeMme "TenmoBrle
SIBJIEHUS"

PesepBHblit ypok. Pabora ¢

TEKCTaMU 110 TeMe "MarauTHbie
SIBJIEHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ach14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accbe

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

145



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

9 KJIACC

Ne KoauuecTBO 4yacoB JJIeKTPOHHbIE
Tema ypoka Bee Konrpoas  IIpakruHuye fl[:;:e uugposbie
n/ HbIe CKHe o0pasoBaTe/bHbIe
L ro padoThbI padoTbI i pecypcbl
Mexanunueckoe
JIBUKEHUE. 1
MarepuanbHas
TOYKa
Cucrema
oreacta. Bubaunorexka [IOK
OtHocHTeIbioe 1 https://m.edsoo.ru/f
" f0ad474
MEXaHUYECKOTO
JBUKEHUS
PaBHOMEpHOE bubnnorexa [JOK
HPSIMOJIMHEIHOE 1 https://m.edsoo.ru/f
JIBIKCHHE fOad19a
HepaBHomepHoe
NPSAMOJIMHEHHOE
JIBUKEHUE. 1
Cpennsis u
MTHOBEHHas
CKOPOCTH
[Ipsamonunennoe Butmiorexa [IOK
PaBHOYCKOPEHH 1 https://m.edsoo.ru/f
0€ JIBIDKCHHUE. f0ad8dd
Yckopenue E——
CxopocTb
MIPSAMOJIMHENHOT
0
PaBHOYCKOPEHH 1
OTO JIBUKECHUSI.
I'padux
CKOpOCTH
JlaGoparopHas
fgi‘;zeﬂeme Bubnmotexa LIOK
1 1 https://m.edsoo.ru/f

YCKOpEHHUS Tella
npu
PaBHOYCKOPEHH

fOadb18



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

OM IBUXXCHHUHN
10 HaKJIOHHOH

IUIOCKOCTH"
CBoOopaHoe
8 MaJICHUE TCII.
Onpitel I'anmunes
PaBHOMepHOE
JIBIDKCHHUE T10
OKPYKHOCTH.
[lepuon u bubnmoreka [JOK
9 4acTora https://m.edsoo.ru/f
obparieHus. f0ael76
Jluneiinas u
yriaoBas
CKOPOCTH
entpocTpemur
10 eIbHOE
yCKOpEeHHUe
[lepBrlii 3akoH bubnnorexa [JOK
11 HerotoHa. https://m.edsoo.ru/f
Bekrop cub fOae612
}BIE)(E)::HTKOH bu6mmoreka [IOK
12 PasHoeiicTBY0 https://m.edsoo.ru/f
fOae72a
mas cuia
;if;f:H?KOH bubmuorexa [JOK
13 Cyneprosmuss https://m.edsoo.ru/f
f0ae982
cu
Pemtertite saza bubmuorexa [JOK
14 z;;gg:reHeHHe https://m.edsoo.ru/f
fOaeb6c
HrroTona
Cuna bu6mmoreka [IOK
15 YIPYTOCTH. https://m.edsoo.ru/f
3akoH ['yka fOaeca2
Pemrenue 3agau
16 mo teme «Cuna
YIIPYTOCTH
JlabGopaTopHas bubmuotexa [JOK
17 pabota https://m.edsoo.ru/f

«Omnpenenenue

f0aee28



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28

KECTKOCTHU

MIPY>KUHBD»
bubmuoreka [JOK
18 Cuna TpeHus https://m.edsoo.ru/f
f0af738
Pemrenue 3amau bu6mmoreka [IOK
19 o Teme «Cuita https://m.edsoo.ru/f
TPEHUS fOafa26
JlaGopaTopHas
Pgi(;)T;eneHHe bubmnorexa LIOK
20 S —— https://m.edsoo.ru/f
fOaf8be
TPEHUS
CKOJIb)KCHUS"
Pemenue 3agau
?;;Zﬁil bu6mmoreka [IOK
21 Hetorora. Crma https://m.edsoo.ru/f
. fOafb8e
YIOPYTOCTH.
Cuna tpenus"
Cuna TsHKeCTH U
3aKOH
BCEMUPHOI'O bubnnorexa [JOK
22 TATOTCHHSL. https://m.edsoo.ru/f
Yckopenune f0af044
CBOOOIHOTO
MaJICHUS
Ypok-
KOH(EpEHIIH
"JIBu>KEeHUE TET
BOKpYT
23 IrPaBUTAIMOHHOT
0 LIEHTpa
(Conneunas
cUCTEeMa).
I'amakTuxn"
Pemenue 3amaq
no teme "Cuna bubnmoreka [JOK
24 TSDKECTU U 3aKOH https://m.edsoo.ru/f
BCEMHUPHOTO fOaf5f8
TATOTCHHS"
IIepBas bubnuorexa [IOK
25
KOCMUYeCKas https://m.edsoo.ru/f



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

CKOPOCTb.
HesecomocTh 1
Meperpy3Ku

f0af33c

26

PaBHOBecue
MaTepuaibHOU
TOYKH.
AOCOJIIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpEIUIEHHON
OCBIO BpalllCHUS.
MoOMEHT CHJIBI.
LenTp TsKECTH

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOafe36

27

28

29

30

PaBHOBecue
MaTepuanbHOU
TOYKH.
AOCOII0THO
TBEPAOE TEJIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpETUIEHHOI
OCBIO BpalllCHUs.
MOMEHT CHIIBI.
LenTp TsxeCTH

Pemenue 3amau
10 TEME
"MOMEHT CHIIBI.
Hentp TsikecTn"

IToaroroBka K
KOHTPOJIBHOU
pabote 1o Teme
"MexaHn4ecKoe
JIBHIKCHHE.
BzaumopeiicTBu
e Ten"

KonTponbHas
pabota o Teme
"MexaHnueckoe
JBUKEHHUE.
BsaumoneiicTeu
e ren”

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb02bh4

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0b0408

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb06ec

31

Nmnynsc Tena.

bubnmoreka [JOK



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

32

33

34

35

NMirynbsc cuisl.
3akoH
COXpaHEHUS
UMIYJIbCa.
Yupyroe u
HEyNnpyroe
B3aHMMOJICHCTBHE
Pemrenue 3anau
1o TeMme "3aKoH
COXpaHEHUS
uMmIyibca"
Ypok-
KOH(EepeHIIHS
"PeakTHBHOE
JIBIDKCHHE B
MpUpoJIe U
TexHuke"
MexaHuueckas
pabora u
MOIITHOCTB

PaGora cuiibt
TSDKECTH, CUTIBI

YIPYrOCTH U
CHJIBI TPEHUS

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

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb096¢c

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb0a84

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb0db8

36

Jlaboparopnast
paborta
«Onpenenenne
paboThI CUITBI
TpEeHUs Npu
paBHOMEPHOM
JIBYDKEHUH Tela
1o
TOPU30HTAIIBHOU
MTOBEPXHOCTH»

37

38

CBs13b DHEpPrUM U
paboTHI.
ITorenmmansHas
SHEPTHs

Kunernueckas
SHEPTHUsl.
Teopema o
KHHETHYECKOM
SHEPTHH

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb0c32



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

39

3akoH
COXPaHCHHUS
SHEPTUU B
MEXaHHUKE

40

41

JlaGopaTopnas
pabora
«3yuenue
3aKOHa
COXpaHCHHSI
SHEPTHM»

KomnebarensHoe

JABHXKCHHUE U €I'0
XapaKTCPUCTHKU

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb12fe

bubmuorexa [JOK
https://m.edsoo.ru/f
f0b1858

42

3aTyxaromue
KOJICOaHHS.
BriHyX1eHHBIE
KoJe0aHusL.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0b20f0

43

Maremarnuecku
W U IPY>KUHHBIN
MasATHUKH

44

Ypok-
HCCIICIOBAHUE
«3aBUCUMOCTD
nepuoaa
KoeOaHuii OT
KECTKOCTH
MIPYXUHBI U
MAaccChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb197a

45

[IpeBpaienue
SHEPTUH NpHU
MEXaHUIECKUX
KoJIeOaHMSIX

46

47

Jlaboparopnast
paborta
«Onpenenenue
Y4acTOTHI U
nepuoja
KosieOaHui
IPY>KUHHOT'O
MasaTHHKaA»

JlaGopaTopHas
pabota

bubmuorexa [JOK
https://m.edsoo.ru/f
fOblaec

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



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

48

«IIpoBepka
HE3aBHCHMOCTH
neproaa
KonebaHui
rpysa,
[1OJIBEIIIEHHOT'O
K HHATH, OT
MAacChI Tpy3a»

Mexanndeckue
BOJIHEI.
CBoiicTBa
MEXaHUYECKUX
BOJIH.
[IponosbHBIE N
MOTNIEPEYHBIE
BOJIHBI

fob197a

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb21fe

49

Ypok-
KOH(epeHIHS
"MexaHn4yecKue
BOJIHEI B
TBEPJIOM TEJIE.
CelicMuueckue
BOJHBI"

50

3BYK.
Pacnipoctpanenu
€ U OTpakeHHe

3ByKa

51

52

53

Ypok-
HCCIICIOBAHUE
"HaOmronenue
3aBUCHMOCTH
BBICOTHI 3BYKa
OT YacTOTHI"

I'pomkocTh
3BYyKa M BBICOTA
TOHA.
AkycTudeckuit
PE30HAHC
Ypok-
KOH(epeHIHs
"V nbpTpasByk u
UHOPa3BYK B
pUpoje u

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb23ca



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

TexHuke"

54

IloaroroBka x
KOHTPOJIBHOU
pabote mo Teme
"3aKOHBI
COXpaHEHHUS.
Mexanndeckue
KoJIeOaHus U
BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb25f0

55

56

57

KoHntposbHas
pabota mo Teme
"3aKOHBI
COXpaHEHHS.
MexaHu4yeckue
KoJIe0aHus U
BOJHBI"

DIEeKTpOMarHuT
HOE T0JIE.
DIEeKTpOMarHuT
HbIEC BOJHBI

CBoiicTBa

QJICKTPOMAaruuTH
bIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb2abe

58

59

Ypok-
KOH(EpEHIIH
"IIkana
3JE€KTPOMAarHuTH
BIX BOJIH.
Hcnonb3oBaHue
3JE€KTPOMAarHuTH
BIX BOJIH JIJISI
COTOBOM cBs3H"
Ypok-
HUCCIICO0BAHUE
"N3y4yenue
CBOICTB
AJIEKTPOMArHUTH
BIX BOJIH C
ITIOMOIIILIO
MOOHIBLHOTO
tenedona"

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb2c6e

60

Pemrenue 3agau
Ha OIpEeIeHNE



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

YacTOTHI U
JUTAHBI
AJICKTPOMArHUTH
OH BOJIHBI

61

62

63

DNeKTpOMarHuT
Has pupojia
ceera. CKOpOCTh
CBETA.
BoaHoBEIE
CBOICTBaA CBETa

Hctounnku
CBeTa.
[Ipsmonuneiinoe
pacnpocTpaHeHu
€ cBeTa.
3aTmMeHus
Connua u Jlynst

3aKkoH
OTpaKEeHUS
cBeTa. 3epkaia.
Pemenue 3agau
Ha MIPUMEHEHUE
3aKOHA
OTpaXKEHUS
CBeTa

bubmuoreka [JOK
https://m.edsoo.ru/f
f0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0b3658

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb38c4

64

[Ipenomnenne
cBeTa. 3aKOH
MIPETOMIICHUS
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb3aea

65

66

ITonnoe
BHYTpEHHEE
OTpa)keHue
CBeETa.
Hcnonp3oBanue
IOJTHOT'O
BHYTPEHHETO
OTpaXE€HUs B
OINTHYECKUX
CBETOBOJIAX

JlaGopatopHas
pabota
"HccnenoBanue
3aBHCUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb3c5c



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

67

yria
MIPETOMJIICHUS
CBETOBOTO JTy4a
OT yTJIa TIaJICHUs
Ha I'paHHIIe
"BO31YX-
crexio""

Ypok-
KOH(EepeHIIHS
"cnonp30BaHu
€ IIOJIHOT'O
BHYTPEHHETO
OTpPaXKEHUS:
CBETOBOJIBL,
OIITMKOBOJIOKOH
Has CBI3L"

68

JInH3EL.
Onrnueckas
CHJIa JIMH3EI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb3f2c

69

70

ITocTpoenue
M300paXCHUI B
JIMH3axX

JlaGopaTopHas
paborta
"Onpenenenune
(dhoxkycHOTO
paccTosHUS U
ONTUYECKOMN
CHTBI
coOuparorein
JUH3BI"

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb444a

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0b4206

71

Ypok-
KOH(epeHIUs
"OnTuueckue
JIMH30BBIE
npubops"

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcOa7e

72

I'ma3 xak
OIITHYECKas1
cucrema. 3peHue

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0b4684

73

Ypok-
KOH(pepeHIUs
"JleexTsl

3penus. Kak



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

COXpaHUTH
3peHue"

74

75

Paznoxenue
Oenoro ceera B
cnektp. OnbITh
Hrrotona.
Crnoxenue
CHEKTPaIbHBIX
LIBETOB.
Hucnepcus
CBeTa

JlaGopaTopHas
pabota "OnsIThl
0 Pa3JIOKEHUIO
OeIoro cBera B
CIEKTp H
BOCTIPUSTHIO
1BeTa
MIPEIMETOB MPH
UX HAOJIOICHUNA
4yepe3 [BETOBBIC
bunbTphI"

bubmuoreka [JOK
https://m.edsoo.ru/f
fOcOf4c

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcOe2a

76

77

78

Ypok-
MIPAKTUKYM
"BosiHoBBIE
CBOICTBa cBeTa:
aucrepcus,
uHTepepeHIs
u qudpakmus”
OnbIThI
Peszepdopna u
TJIaHeTapHast
MOJIeTIb aToMa

[Toctynater
bopa. Moznens
aroma bopa

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0cl12a8

79

Hcnyckanue n
TIOTJIOIICHHE
CBETa aTOMOM.
KBaHTEI.
JIuneituaTeie
CIIEKTPBI

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOcl44c

80

Ypok-

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c

MPaKTUKYM https://m.edsoo.ru/f
"HaGmroneHne f0c1550
CIIEKTPOB
ucnyckanus"
PanuoakTuBHOCT bubmnorexa LIOK
81 - https://m.edsoo.ru/f
fOc1672
Crpoetine bubnmoreka [JOK
82 ?_IT OMHEOTO 311pa. https://m.edsoo.ru/f
yiClomHaz fOc18ac
MOJIETTb
PagnoaxkTuBHEBIE bu6mmoreka [IOK
83 MIpeBpaIleHHs. https://m.edsoo.ru/f
N3oTtormbl fOclal4d
PemeHH.e sanat bubmuorexa [JOK
84 ?; reme: https://m.edsoo.ru/f
a,Z[I/IoaKTI/IBHLI" foclbaa
€ TIPEeBpAILCHUS -
85 Ilepuon
noJiypacrnajaa
Ypok-
KOH(epeHIHS
"PaTuoaKTHBHEI bu6mmoreka [JOK
86 ¢ U3IyYEHUS B https://m.edsoo.ru/f
pUpoe, f0c2126
MEJIUIIIHE,
TeXHHKE"
S nepubie
peakiuu.
3aKOHBI bubmuorexa [JOK
87 COXpaHEHHUsI https://m.edsoo.ru/f
3apsiIOBOrO U fOc1c58
MacCOBOTO
qucen
DHEpIHs CBA3H bubmuorexa [JOK
88 g;ffi};:ifi https://m.edsoo.ru/f
fOcld7a
SHEPTHH
Pemenue 3agau
89 10 TeMe
" nepHble

peakuun"



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a

90

91

Peaxinu
CHUHTE3a U
JICTICHUS S7CP.
Hcrounukn
sHepruu CoJsHIa
U 3BE3T

Ypok-
KOH(EepeHIIHS
"Anepnas
SHEPTeTHKA.
HencTBus
PaINOAKTUBHBIX
M3JIy4CHUH Ha
JKHBEIC
OpraHu3Mbl"

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c1e88

92

93

94

[ToaroroBka k
KOHTPOJIBHOU
pabote 1mo Teme
"DnexTpoMariu
THOE TI0JIE.
DIEeKTpOMarHuT
HBIE BOJIHBI.
KBantoBbIie
siBJIeHUS"

KonTponbnas
pabota mo Teme
"DnekTpoMarsu
THOE TOJIE.
DNEeKTPOMarHuT
HBIC BOJTHEI.
KBanToBbIE
SIBJICHUS"

IToBTOpEHME,
0000IIICHHE.
JlabopaTopHbie
paboTHI TIO
Kypcy
"B3auMoaeicTB
ue ten"

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0c223e

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc245a

95

[ToBTOpEHME,
0000IIcHHE.
Pemenne
pacyeTHBIX U

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0c2572



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
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https://m.edsoo.ru/ff0c2572
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Ka4yeCTBEHHBIX
3aJ71a4 110 TEME
"TemnoBeie
npouecch”

96

97

[ToBTOpEHME,
0000111IeHHE.
Pemenne
pacyeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 110 TeEME

"KII TemioBbIx

nBuraresaein”

[ToBTOpEHME,
00o01IeHNE.
Pemenue
pacUYeTHBIX U
Ka4yeCTBECHHBIX
3aJ1a4 I10 TEME
"KIT,

JJICKTPOYCTAHOB

OK

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c2a22

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc2b30

98

99

10

[ToBTOpEHME,
oboOmieHue.
JlaGopatopHsbie
paboTHI IO
Kypcy
"CBeToBbIE
siBJIeHUS "

[ToBTOpEHME,
00001IeHHE.
Pabora ¢
TEKCTAMH 110
TeMe "3aKOHBI
COXPAHCHHUS B
MexaHuke"

[ToBTOpEHME,
00001IeHHE.
Pa6oTa ¢
TEKCTAMH 110
TeEME
"Konebanusa u
BOJHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc2c52

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc2d6a

bubmuorexa [JOK
https://m.edsoo.ru/f
f0c2e82

10

[ToBTOpEHME,

bubnmoreka [JOK



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

00001EeHNnE.
Pabora ¢
TEKCTAMHU 10

TeMe "CBETOBLIE

sBJIeHUS"

[ToBTOpEHME,
00o01IeHue.
Pa6ora ¢
10 TEKCTaMH 110
TeME
"KBaHTOBas 1
s IepHast
¢duzuka"
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

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

102

MMPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

7 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOIM
NMpoBePsSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yJbTara
1.1 HCII0JIb30BaTh U3yYEHHBIE MOHSITHS
19 pa3iuyaTh SBJICHHS IO ONMUCAHUIO WX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OITIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SBICHHE
pacrmo3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
13 OKpYXKaroIleM MHUpEe, B TOM YHCIIe (U3NYSCKUE SIBICHUS B MPHUPOJIE,
IPU TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH
CYyILIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SIBJICHUN
ONKCHIBATh M3YYCHHBIC CBOHCTBA TeN W (DHU3UYECKHE SBICHUS,
UCTIONB3YS  (DM3MYECKHE BENUYHMHBI, NpPU ONHCAHWH TMPABUIHHO
14 TPaKTOBaTh (U3MUSCKUHA CMBICI HCIOIB3YEMBIX BEJIMYMH, WX

0003HAUCHHS U CAVHUIIbI (I)I/I3I/IHCCKI/IX BCIIMYHMH, HAXOAUTH (I)OpMy'J'IBI,

CBA3BIBAIOIINEC JaHHYIO (1)I/I3I/I'-ICCKyIO BCJIIMYHUHY C

JApYTruMU

BCJINMYHUHAMMU, CTPOUTH Fpa(I)I/IKI/I HU3YUCHHBIX 3aBHCUMOCTEM



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

(UBUYECKUX BEITUYUH

1.5

1.6

XapaKTepu30BaTh CBOMCTBa Tell, (PU3UUECKHE SBICHUS M IPOILECCHI,
UCIIONIB3Ysl U3YYEHHBIE 3aKOHbI, IpPU H3TOM [IaBaTh CJIOBECHYIO
GbopMyIUpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXXECHHE

OOBSACHATh (PU3UYECKUE SIBJICHUS, TIPOIECCHl U CBOWCTBA TEll, B TOM
qyuclie U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABISATh TNPUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHMe W3 1 — 2 JOrMYecKWx IaroB ¢ omopoil Ha 1 — 2
W3YYCHHBIX CBOMCTBA (PM3MUYECKUX SBICHUH, (DU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THble 3a1auu B 1 — 2 AeWCTBHSI, UCIOJB3YSl 3aKOHBI U
(bopMyIbl, CBs3BIBaONINE (PU3NICCKHAE BETMUMHBI: HA OCHOBE aHAIM3a
YCIIOBHMS 3aJa4d 3allUMChIBaTh KpPaTKOE YCIOBUE, IIOJACTABIIATH
¢u3nyeckue BEJINYMHBI B POPMYJIbI U IPOBOJUTH PacuéThl, HAXOAUTH
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsl pEeIlIeHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUIHOCTH TIOTYICHHON (PU3MYECKON BEITUMIHHBI

pacrmo3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIA
(¢u3NYECKUX METOAOB, B OINHMCAHWU HCCIIEJOBAHUS  BBIICIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh MOJyYEHHBIH pe3yibTaT, HaXOAWTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 pE3yJIbTaTaM

1.9

1.10

1.11

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
¢u3MYeCKuX  CBOWCTB  Tel:  (POPMyIHUpOBaTH  IPOBEpSEMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aMIUCHIBATH XOJ1 OMbITa U (POPMYJIUPOBATh BHIBObI

BBITMIOJHATh NPSMbIE U3MEPEHUs C HCIIOJIb30BAHMEM aHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh IMOKA3aHUs NMPUOOPOB € YUETOM

3aJJaHHOM a0COIOTHON MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTH  WCCJIEJAOBAHUE  3aBUCUMOCTH  OJHOW  (PU3HUECKOU
BEJIMYMHBI OT JPYrol € MCIIOJAB30BAHUEM IIPSAMBIX H3MEPECHU,
Y4acTBOBaTh B TUTAHHUPOBAHUM YYE€OHOTO HCCIICOBAaHMS, COOMPATH
YCTAHOBKY M BBINIOJHATh U3MEPEHHUS, CIEAYS MPEIIOKEHHOMY IUIaHy,
(UKCUPOBAaTh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX

BCJIMYHMH B BUJIC MMPCAJIOKCHHBIX Ta6J'II/IL[ n Fpa(I)I/IKOB, JAC€J1aTbh BBIBOJbI




I10 pE3yjibTaTaM HUCCICIOBaHHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIELys
NPEUI0KEHHONW MHCTPYKIMH: TIPU BBITOJHEHUN MU3MEPEHH COOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOU

BCJIMYHHBI

coOmonaTh MpaBWja TEXHUKM Oe3omacHOCTH Tpu  pabore cC

1abopaTOpHBIM 000PYI0BAHUEM

1.14

yKa3plBaTh NPUHUUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIIBI JECUCTBUS HM3YYEHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOLIbIO MX OIMCaHUS,
UCTONB3Yysl 3HAaHUA O CBOMCTBaXx  (DM3MYECKUX SIBICHUH U

HCO6XO,I[I/IMLIC (l)I/ISI/ILICCKI/Ie 3daKOHBbI 1 3aKOHOMCPHOCTHU

1.15

1.16

1.17

1.18

NPUBOJUTH TMPHUMEPbl (HAXOAWTh HH(DOpMANMIO O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TPU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHCHUS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKpPYKaIoILEel cpeae

OCYIIECTBIISITh OTOOP MCTOYHHKOB MH(POpPMALUU B ceTH VHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM M IYTEM CPAaBHEHMS Pa3JIMYHBIX MCTOYHUKOB
BBIJIENIATE MH()OPMALIUIO, KOTOpasl SBISETCS NPOTHBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOI

HCIIOJIb30BaTh pu BBIITOJITHEHU U y4eOHBIX 3a1aHUI
HAYYHONOMYJSIPHYIO ~ JUTEparypy  (U3MYECKOrO  COAEpKaHus,
CIIpaBOYHBIE MaTepHallbl, pecypcbl cetn VIHTepHeTr, BiaxeTh
npuéMamMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YHCJe MyOJUYHO JielaTh KpaTKue COOOLIECHHUS O
pe3yibTaTax IPOEKTOB WM YYeOHBIX MHCCIEJOBAHUH, NPU ITOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN ammapar Kypca

(I)I/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpeSCHTaHHCﬁ

1.19

IIPpU BBIITOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U HCCIIeTOBaHUM pacnpeacissiTh

0053aHHOCTH B rpymnmnc B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3a/ladyaMu,




CIIEIUTL 3a BEINOJHEHUEM IIJIaHa JEWCTBHMI, aJeKBaTHO OIICHHBATh
COOCTBEHHBI BKIAJ B JCITENBHOCTh TPYIMIbBI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMO/ICHCTBHUE, YYHUTHIBAsI MHEHUE

OKPY>KaOIIHUX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCIIOJIB30BaTh IMOHATHA

pa3jinyaTrb ABJICHUA M0 ONMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SABJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYecCKue sSBICHHUS B MPUPOJIE,
NP 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTSTH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) PUZNUECKUX SIBICHUN

14

ONUCBHIBATh H3YYEHHBIE CBOMCTBAa Tel U (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TNPH ONHCAHWU TPABHIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTh  TIpaUKud  HM3yYEHHBIX  3aBUCUMOCTEU

(bI/ISI/I‘leCKI/IX BCINYHH

1.5

1.6

1.7

XapaKTCpPU30BaTb CBOMCTBa TCI, (I)I/I3I/ILICCKI/IG SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

O00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEeCKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa

bu3nyecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemiath pacy€THble 3a7aud B 2 — 3 JNEHCTBUSI, UCIIONB3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3alIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJJOCTATOK

JaHHBIX I pelIeHusl 3a7adyd, BbIOMpaTh 3aKOHBI U (HOPMYIbI,




HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTHh Pacu€Thl U CPaBHUBATH
MOJIyYeHHOE 3HAaueHWEe (PU3UYECKOW BEIMYMHBI C HW3BECTHBIMU

JaHHBIMHA

1.8

1.9

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO pPCHIUWTh IIPpU IMOMOIIHU
(1)I/ISI/ILIGCKI/IX MCTOHOB, UCITIOJIL3Ys OIIMCAHNUC UCCIICAOBAHUS, BBIACIATH
IIPOBEPAEMOC IIPCAIIOIOKECHUC, OLCHUBATH IIPABUIIBHOCTE IIOpAAKa

MMPOBCACHUA UCCIICAOBaHNA, ACJIaTh BBIBOABI

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopmynupoBaTh — IpOBEpsieMble
OPEANONIOKEeHUs, CcoOUpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIMKUCBIBATh X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0CONIFOTHOM MOTPEIHOCTH

1.11

NPOBOJIUTH  HCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrod C HCIOJIB30BAHUEM MPSMBIX HW3MEPECHUM:
IUIAHUPOBAaTh HCCIIEOBAHHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, cienysd  IpeUIOKEHHOMY  IJIaHy,  (DUKCHPOBaTh
pe3ybTaThl MOJYYCHHOW 3aBHCUMOCTH B BUIE TaOJHII U TPa(HKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

OPOBOJUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKHUX  BEJIMYMUH:
IUTAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IpEeMIOKCHHOM MHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBI

coOnrofaTh TMpaBWwiIa TEXHUKH Oe3omacHocTH npu  paboTe ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

1.15

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBIEHUH U HEoOXoauMble

¢bu3nyecKrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTB& U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJIICKTPHUICCKUX ueneﬁ C TMOCICHOBATCIIbHBIM H IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHHUS

AJIEMEHTOB JIEKTPUYECKUX LIEeTIeN




1.16

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIOI[CHI/I${ HOPM 3KOJIOTMYECKOTI'O ITOBEACHHUS B oxpy;xalomeﬁ cpenc

1.17

1.18

1.19

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UUECKOTO COEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUMBON UIIM MOXKET OBITH HEAOCTOBEPHOM

WCIIOJIb30BaTh TPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MNOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro CoJep)KaHUs, CIpPaBOYHBIC
Marepuaibl, pecypchl cetu UuTepHeT; BiIajeTh NpuéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl HHGOPMAIIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

cO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMSI,
0000mmas wHPOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC NYOJIMYHO TPEICTABISTH PE3yIbTaThI
MPOCKTHOM WJIM HCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH STOM
IPaMOTHO HCIOJIB30BaTh H3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHI/IeI71

1.20

IIPpU BBITTOJIHCHUHN y‘~I€6HI>IX IMPOCKTOB U I/ICCHGI[OBaHI/Iﬁ (1)I/ISI/IT-IGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMHu, CJICIUTb 3a BBIIIOJHCHHUCM IIJIaHa
HeﬁCTBHP’I )51 KOPPCKTUPOBATDH €ro, aJICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, IMPOSABIIAA TOTOBHOCTbH

paspemaTh KOH(OIUKTHI

9 KUIACC

Kon
NpoBepsieMoro
pe3yJjbTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

pas3indaTth SABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SIBJICHUC

1.3

pacrio3HaBaTb MPOABICHHEC HN3YUCHHBIX q)HSI/IT-IeCKI/IX SBIICHUN B




OKpY’KalollleM MHpE, B TOM 4HUClIe (U3NYECKUE SBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATDH

CYyIIECTBEHHBIE CBOMCTBA (IPU3HAKU) PUZNUECKUX SIBICHUN
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ONKCBHIBATh H3YYEHHBbIE CBOMCTBA Tel U (PU3MUECKUE SBIIECHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIlIucCblBaTb €ro MaTrcMaTu4dcCKOC

BBIPAKECHHE

OOBSICHATH (PU3UUYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbI0O 2 — 3 H3y4YeHHBIX CBOICTBa

($u3nYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemiate pacuéTHbele 3a7auyu (omuparoniyecs Ha cucreMy u3 2 — 3
yYpaBHEHUMN), UCIMOJB3Ys 3aKOHBI U  (OPMYJbI, CBSI3BIBAIOIINE
dbusznuecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISATH HEAOCTAIOIIME  WIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAO0B, MCIIOJIB3Yysd ONHMCAHUC HCCIICAOBAHHA, BBIACIIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAaHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6J'IIo,I[eHHI>i " OIIBITOB

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI




1.10

1.11

1.12

1.13

NPOBOJUTh TPH HEOOXOIMMOCTH CEPUI0 TPSIMBIX H3MEPEHUH,
ompefieNisis CpeAHee 3HAuYeHHWE H3MepseMoil BenuuuHbl (PoKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBaTH BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO IpHOopa)

IPOBOJUTHh HCCIENIOBAaHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYUH C
UCIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUl: IUIAHUPOBATh MCCIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yJIbTaThl
MOJy4eHHOM 3aBUCHMMOCTH (U3UUECKUX BEJIMYMH B BUAE TaOJIUIU

I‘pa(bI/IKOB, ACJIaTh BBIBOALI 11O pE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3UYECKUX  BEJHYMH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh HW3MEpPEHUs, Clenysl MpeIIoKEHHOW HWHCTPYKIIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHON NOTPEIIHOCTH H3MEPEHHI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TpH  pabore ¢

1ab0paTOpHBIM 000PYIOBAaHHEM

1.14

pa3nuyaTth OCHOBHBIE MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEINei:
MaTepHalbHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IJIAaHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

1.16

1.17

1.18

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUH U HEOOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

HUCITIOJIB30BAaTh CXEMBbI n CXEMAaTHUYHBIC PUCYHKH HN3YUCHHBIX
TEXHUUYECKUX YCTPOWCTB, M3MEPUTENBHBIX npubopoB U
TEXHOJIOTHYCCKUX IIPOLUECCOB IMpU PCHICHUU yqe6HO-HpaKTH‘IeCKHX
3aJ1a4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI H300paKEHUH B MIIOCKOM
3epKaJie ¥ cOOMpAIOIIEeH JTH3e

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HH 11 oOecriedeHus O€30MacHOCTH TpU  OOpalieHun ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh TOUCK MHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH




1.19

1.20

1.21

NHTepHeT, caMOCTOSTENIbHO (QOpMYNIHpYys TOWUCKOBBIA  3aIpoc,
HaXoOdUuTh nyTH OIPCACIICHUA AOCTOBCPHOCTU HOHY‘IGHHOP'I
nH(OpMallMd Ha OCHOBE HMMEIOMIMXCS 3HAHUM M JOIMOJIHUTEIbHBIX

HUCTOYHHUKOB

WCIIOJIb30BaTh MPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro CcoJep)KaHus, CIpaBOYHBIC
Marepualibl, pecypcbl cethu  WHTEpHET; BIaAeTh OPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHust HHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO31aBaThb COOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC COO6IJ.I€HI/I$I Ha
OCHOBE HH(pOpMAallUM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
CoJIep)KaHusl, MyOJIMYHO HPEICTAaBISITh PE3YJbTaThl MPOEKTHOW WM
UCCIIEOBATEIbCKON  AEATEIBbHOCTH, P 3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
GU3MKH U CONPOBOXKIATh BBICTYIUIEHHME NpE3eHTAlMed ¢ yd&ToM

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

IPY BBIOJIHEHUH y4YeOHBIX MPOEKTOB M UCCIEIOBAHUNA (DU3NIECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJIECAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIBbl, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIsAA  T'OTOBHOCTH

paspemaTrh KOH()IUKTHI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon Kon
paszena eMenTa IIpoBepsieMble 371eMEHTBI COiePKAHUSA
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA
®dusznka — Hayka O TMpupoje. SIBIEHUS TPUPOIBI.
1 1.1 du3nyueckue  SIBICHHSA: MEXaHWYECKHE, TEILIOBEIE,
AIIEKTPUYECKHE, MarHUTHbIE, CBETOBBIE, 3BYKOBbIC
1.2 @dusnueckue BeaMYUHBL.  V3MepeHune  (puU3MUECKUX




BenmuunH.  Dmsmyeckue  npubopsl.  [lorpemmHocTts
n3MepeHuil. MexayHapoHasi CUCTEMA €IMHULL
EcrecTBeHHOHAaY4HBI METOJA TO3HAHUS: HAOIIOJCHHUE,

IIOCTaHOBKAa HAY4YHOI'O BOIIpOCA, BBIABHMXKCHUC T'HIIOTES3,

L3 OKCIIEPUMEHT TI0 TMPOBEPKE THIOTE3, OOBSICHCHHE
HaO0JII01aEMOTO SBJICHUS
1.4 Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH
[TpakTHdeckre padOTHI:
N3mepenne paccTOsTHUN.
L5 H3mepenune 00bEMa KHUIKOCTH U TBEPIOTO TEa.

Onpenenenue pasMepoB MajbIX TEJ.
H3mepenne Ttemmeparypbl NpH MOMOLIM KHIKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATypPhI

INEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNHN BEIIIECTBA

2.1

2.2

2.3

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbI, UX pa3Mephl.
OnbITHL, TOKA3bIBAIOIINE TUCKPETHOE CTPOSHUE BEIIECTBA
JBwxkenne uvactur ~ BemecTBa. CBsA3b  CKOpOCTH
JBIDKCHHS 4YacTHI C TeMmmeparypod. bpoyHoBckoe
IBWOKeHUE, T Qy3us
B3anmoneiicTBre 4acTHIl BellecTBa: NPUTSHKEHUE U

OTTAJIKUBAHHUC

24

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHME TIa30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX)  TeI.
B3anmocBsA3p MeXAy CBOWMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISPHBIM

CTpOCHHEM

2.5

2.6

Oco00eHHOCTH arperaTHhIX COCTOSTHUM BOBI

[TpakTuueckue pabOThI:
Onenka auameTrpa  aToMa  METOAOM  pAgoB  (C
ucrnonb3oBanueM Gororpadmii).
OnbITH IO HAOIOIEHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.
OnbIThI o 0OHapyXEeHHIO NENUCTBUSA CHUII

MOJICKYJIAPHOT'O IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI




31 Mexanuueckoe NIBIDKCHUE. PaBHoMepHOE U
HEpPaBHOMEPHOE JIBUIKECHHE

39 Ckopoctb. CpenHssi CKOPOCTb IPU HEPABHOMEPHOM
IBIDKEHUU. Pacuér myTH u BpeMeHU JIBH)KECHHS

SBneHne uMHepUMHU. 3aKOH WHEpUUH. B3ammojencTBue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS TEll.

Macca kak ME€pa HHEPTHOCTH TEJIa

34 [TnotHOCTH BemecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €UHHIIE 00hEMA BEIIECTBA

3.5 Cuna Kak XapakTepuCcTHKa B3aUMOJIEHCTBUS Tell

36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C

MMOMOIIIBKO AMHAMOMCETPA

37 SIBnenue TAroreHus U cumiia Tsokectd. CHila TSOKECTU Ha
APYrux IJIaHEeTax. Bec tena. HeBecoMocTh

38 Cuna tpeHusa. TpeHHe CKOJIBXKEHUS W TPEHHE IOKOS.
Tpenue B Ipupoae U TEXHUKE

3.9 #HH##Par###Cnoxenne Cuil, HaMpaBJICHHBIX 10 OJHOU

npsiMoil. PaBHozeicTByoIas cui

[TpakTuueckue paboOThI:
OmnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JIBHIKCHHS
(mapuka B KUAKOCTH, MOJENU  DIEKTPUUIECKOTO
apromoOmyis W Tak jgainee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHs Opycka WIM IIapuka To
3.10 HAaKJIOHHON  TutockocTH.  OmpeneneHne  IIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBHCHUMOCTb pacTsbKeHus (aegopmariiu) MpyKUHbBI OT
OPUIOKEHHON  cuibl.  OMBITEL, JAEMOHCTPUPYIOIINE
3aBHCUMOCTh CHJIBI TPEHHS CKOJBKEHHS OT Beca Tela U

XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH

dusnueckue sIBICHHUSI B IPUPOJE: MIPUMEPHI ABWKEHUS C
3.11 pasINYHBIMM CKOPOCTSIMHU B JKMBOW M HEKUBOW NPUPOZE,
JIeMCTBUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuuyeckue ycTponucTBa: AMHAMOMETD, OIIITUITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B




4.1

4.2

HaBnenne TBEpAoro tena. CrocoObl YMEHBIICHHS U
YBCIIUMUCHUA NAaBJICHUSA
JlaBnenue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,

TEeMIIePaTypbl

4.3

4.4

4.5

4.6

Ilepenava maBieHuss TBEPABIMH TEIAMH, KUAKOCTIMHU U

razami. 3akoH Ilackais. [IHeBMaTHUECKHE MAIIIMHEI

3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
IMuapocraTudeckuii mapagokce. CooOIIaroIuecs CoCypl.

FI/IIIpaBJII/I‘-IeCKI/Ie MEXaHU3MBbI

ATtmochepa 3emnu u atmocdepHoe nasienue. [Ipuanab
CyIIIECTBOBaHUS BO3AYIIHOW 00010ukn 3emin. OmnbIT
Toppuuemmu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

N3mepenne armocdepHoro mapneHus. [IpuOopsl mis

HU3MCPCHUA aTMOC(bepHOI‘O JaBICHUA

4.7

JleiicTBue KMIKOCTH M ra3a Ha TOTPYKEHHOE B HHX
Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

IImaBanue Ten. Bo3ayxomnnasanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOTPY)KEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BbITAIKUBAOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEJO0, IOIPYKEHHOE B KUIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHUIIbI, JEHCTBYIOIIEH
Ha TeIO0 B JKHAKOCTH, OT Macchkl Tena. OIbIThI,
JIEMOHCTPHUPYIOIIIME  3aBUCUMOCTh  BBITAIKMBAIOIIECH
CWJIBI, IEUCTBYIOIIEH Ha TENO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT INIOTHOCTH
JKUJIKOCTH. KouctpynpoBanue apeomerpa W
KOHCTPYUPOBAHME  JIOAKA W ONpeAelieHue €€

Ipy30I0AbEMHOCTH

4.10

du3nyeckue SABJICHUS B mnpupoae: BIMAHHUC
aTMOC(l)CpHOFO JaBJICHHA Ha JKHUBOM OpraHu3M, IJIaBaHUC

pBIO
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TexHU4YeCcKne YCTPOMCTBA: COOOMIAIOIIHUECS COCYIbI,
YCTPOMCTBO BOJOIPOBOJAA, THUIPABIUYECKUN IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPTUA

5.1 Mexanuyeckas pabora
5.2 Mexanudeckasi MOIITHOCTb
53 [IpocTeie MEXaHU3MBI: pblYar, OJIOK, HAKIOHHAS
' iockocTh. [IpaBusio paBHOBecHs pblyara
5.4 [TpuMeHeHne paBuiIa paBHOBECHS pbluara K OJIOKy
«3omotoe  mpaBwio»  MexaHuku.  Koaddunment
5.5 MOJIE3HOTO NecTBUS MEXaHHU3MOB. [Tpoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHas SHEPTUM TEJa, MOTHATOTO HaJ 3eMIIEN
o.7 Kunernueckas sneprus
5 5 g [Tonnass mexaHuueckass SHeprus. 3aKOH H3MEHEHHS U
' COXpaHEeHMsI MEXaHNYECKON YHEPTHH
[TpakTuyeckue paboOTHI:
###Par#Ht#Onpenenenue pabOThl CUTBI TPEHUS MPHU
£ g PaBHOMEpPHOM JBW)KCHHH Tella [0 TOPU30HTAILHOMN
. noBepxHocTU. MccnenoBaHue ycloBHM — paBHOBECHS
ppiuara. HM3mepenme KIIJI HakJIOHHONW IIJIOCKOCTH.
W3ydeHne 3akoHa COXpaHEHUSI MEXaHUYEeCKOW YHEPTHH
dwuznyeckue SBICHUS B TMPUPOJE: pbIYard B Tele
5.10
YesoBeKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMbIe 3JIeMeHTHI COIEPKAHUS
pasneia JJ1eMeHTa
6 TETUJIOBBIE SABJIEHW A




OCHOBHBIE  TIOJIOKEHMSI  MOJIEKYJISIPHO-KUHETHUECKOMN

TEOPHH CTPOCHHUS BemiecTBa. Macca ©  pa3mepsl

o MoJieKya.  OmbIThl, NOATBEPKJIAIOIIME  OCHOBHBIE
I10JIO’KEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mogenun  TBEPAOro, JKMAKOIO UM ra3zo00pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammuueckue M amopgHbIe
Tena
OOBsicHEHHE CBOWCTB ra3oB, KUIKOCTEH U TBEPIBIX TN
6.3 Ha OCHOBE TOJIO)KEHUH MOJIEKYIIPHOKUHETHYECKON
TEeOpuu
6.4 CmauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemnnoBoe paciMpeHue U cxxaThue
56 Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTbIO
' TEIJIOBOT'O AIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprusa. CrnocoObl U3MEHEHUsI BHYTPEHHEH
' SHEpruu: Tersonepesada 1 CopepiieHue padoThbl
6.8 Bunel temsonepenayn: TEMJIONPOBOIHOCTb, KOHBEKIINS,
' U3Jly4yeHue
KonnuectBo  TemuoThl.  YaenbHas — TEIIOEMKOCTh
6.9
BelIeCTBa
TemsooOMeH U TemJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHue U OTBepAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY eapHas TEIIOTA IIAaBICHUS
[TapooOpazoBanne ¥  KoHAeHcauus. Vcmapenue.
6.10 Kunenue. VYpaenbHas  Temiota mapooOpa3oBaHUS.
. 3aBUCHMOCTh TEMIIEpPAaTypbl KUIEHUS OT aTMOC(EPHOTo
JIaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus ToIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS
6.15 [Mpunnuner  pabotel  TeruioBbix  asurarenein  KITJ]

TEIUIOBOI'O JBUraTess. TemaoBble ABUTATEIM M 3alllkTa




OKpY>Karolleu cpebl

3aKOH COXpaHEHMsI U NIPEBPALLEHUS JHEPTUH B TEIIJIOBBIX

6.16
nporeccax
[IpakTuueckue pabOTHI:
#H#HPar###OnbITEI IO OOHAPYKEHUIO JCHCTBHS CHII
MOJICKYJISIPHOTO TIPUTSKCHHSL.
H#H#HPar###0nbITBl  TI0O  BBIPAIIMBAHUIO  KPUCTAJIOB
MOBapeHHO COMM WM caxapa.
#H##Par#H##0OnbITEl 110 HAONMIOACHMIO  TEIJIOBOIO
pacUIMpPEHMs Ta30B, JKUJIKOCTEH U TBEPIBIX TEIL.
###Par###Onpenenenue naBieHUs] BO3AyXa B OalljloHe
HITIpULA.
HHHPar###0OnbITB, JIEMOHCTPUPYIOIIUE 3aBUCHMOCTH
JABJICHUS BO3JyXa OT €ro o0bEéMa W HArpeBaHWS WU
OXJIKICHHUSI.
#H##Par###1IpoBepka TUNOTE3bl JUHEHHON 3aBUCHMOCTH
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYCCKOMN
6.17 TpyOKe OT TeMIEepaTyphl.

#HHHPar###Habnroneaue W3MEHEHUA BHYTpEHHEI
SHEPTUU Tela B pe3ylbTaTe TeIulonepenayd U padoThl
BHEITHUX CHJL.

#H##Par###lccnenoBanne SBJICHUS TEIUIOOOMEHa TMpHU
CMEUIMBAaHUU XOJIOJHOW U ropsuei BOJBI.
###Par##Onpenenenue KOJIN4ecTBa TEMIOTHI,
MOJYYEHHOTO BOJOW TMpHU TEMI000MEHE C HarpeTbiM
METAJUTMYECKUM ITUITHHAPOM.

##HPar###Onpeniennienne  yeinbHOH  TEIUIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiecca UCIapeHus.
#H##Par###Onpenenenue OTHOCUTENIBHOM  BIaKHOCTH
BO3/yXa.

###Par###Onpenenenue yneabHONW TEIIOTHI TJIaBJICHUS

JIbJA.




6.18

dusnueckue SBICHHS B TPUPOJAC: MOBEPXHOCTHOE
HATSOKCHHWE W KAaNWULIPHBIC SIBICHHUS B IPHUPOJE,
KpHCTAJUTBI B Tipupoje, usnydenue ColHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHudeckue  yCTPOMCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIB30BAaHUS KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHUA

7.1 OnexTpuszanus Tei. JBa poja 3JeKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona
7.2 (3aBMCHMOCTb CHJIbI B3aUMOJIEHCTBUS 3apsKEHHBIX TE OT
BEJINYMHBI 3aPsII0B U PACCTOSIHUS MEKIY TEIaMN)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO
7.3 nons. lIpyHIUD Cyneprno3unuu 3JIEKTPUYECKUX IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuuyeckux 3apsaoB. OJIEeMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
JTUDJIEKTPUKN
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
- DONeKTpUueckuid  TOK.  YCJIOBHUS  CYILIECTBOBaHHS
' ANEKTPUYECKOr0 TOKa. VICTOUHMKH OCTOSTHHOTO TOKA
erictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUAKOCTAX U razax
- Onektpuueckas 1menb. Cuna Toka. DJIEKTPUYECKOE
' HampspKeHHe
29 ConpoTuBienue MIPOBOJHHKA. VY aensHOE
' COIIPOTHUBIICHHUE BEIIECTBA
7.10 3akoH OMa AJ1s yyacTKa Lenu




IlocnenoBaTenbHOE u napaujiCIibHOC COCAMHCHUC

7.11
MIPOBOJIHUKOB
PabGota M MOIIHOCTH 3JIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenua
13 DJNeKTpUYecKrue MeNd U TOTPEOUTETH 3JIEKTPHYECKOU
A
sHepruu B ObiTy. KopoTkoe 3ambikanne
[TocrossHHbIE MarHuThl. B3auMoaencTBUE IOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnone. MarHuTHoe nojie 3eMiId U €ro
7.15
3HA4YCHHE JIJIS )KU3HU Ha 3emiie
6 OmneiT Opcrena. MarHuTHOE MOJ€ 3IEKTPUUYECKOTO TOKA.
7.1
[IpumeHeHue IeKTPOMarHuToB B TEXHUKE
JleficTBUe MarHUTHOrO TOJII Ha IPOBOJHUK C TOKOM.
. DNeKTpoJABUTaTENb MOCTOSTHHOrO TOoKa. Mcnonb3oBaHue
A7
JJIEKTPOJBUIaTeIei B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
Oneitel  @apanes.  SIBineHue  3IEKTPOMArHUTHOMN
7.18
neaykuuu. [Ipasuino Jlenna
DneKTporeHepaTop. Crnioco0sl HOJTy4eHUs
7.19 BJIEKTPUYECKON SHEPIuM. DNEeKTPOCTaHITII Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTUH
[IpakTnueckue padbOTHI:
OnbITHl 0 HAOTIOJCHUIO DIEKTPU3AIUU TNl HHIYKIUEH
U IIPU CONIPUKOCHOBEHHH.
HccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO OIS Ha
MIPOBOTHUKY U JUDJICKTPUKH.
7.20 COopka W mpoBepka pabOTHI DSJIEKTPUUECKON IIeTn

IIOCTOSIHHOTO TOKA.

H3MepeHue u peryampoBaHue CUIIbI TOKA.

H3MepeHne u peryampoBaHue HAPSAKEHHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYIIETO Yepes3

PE3UCTOP, OT COMMPOTHUBIICHUSA PC3UCTOPA U HAIIPAKCHHUA




Ha pe3UCTOpE.
OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIA/IU TIONEPEYHOr0 CEYEeHUs M MaTepuaa.

[IpoBepka mpaBuna CIOXKEHHS HANPSDKEHUA  IPU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Asi CHJIbI TOKa MpU MapajuieIbHOM
COeIMHEHUH  pe3uctopoB.  Ompexgenenue  pabOThI
NEKTPUYECKOTO TOKA, HIYLIET0 4Yepe3 Pe3UcTop.
OnpeneneHue  MOIIHOCTH  DJIGKTPUYECKOTO  TOKa,
BbIJIEJIsIEMOl Ha pe3ucTope. VccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIEro 4Yepe3 JIAMIIOYKY, OT HampsyKeHUs
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aMMOJICHCTBHSI TOCTOSHHBIX MAarHHUTOB.
N3ydyeHre MarHUTHOTO TMOJIS IOCTOSTHHBIX MarHUTOB MPU
uxX oOwvenuHeHMM W pazgeneHud. MccnenoBanme
JICUCTBUSA JJIEKTPUUECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPUPYIOIIME  3aBHUCHUMOCTb  CHJIBI
B3aMMOJICHCTBHS KAaTyIIKA C TOKOM M MarHUTa OT CHUJIbI
TOKa M HamNpaBJeHUs TOKAa B KaTymke. M3yueHue

I[CflCTBI/ISI MAarouMTHOIrO IoOJii Ha IMPOBOAHUK C TOKOM.

KoHncTpynpoBanue u U3y4CHUE paboThI
DJIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIAaTEIbHON  YCTAHOBKH. OneiTel 1O

HUCCICAOBAaHHUIO SABJICHUSA 3J'ICKTpOM&FHPITHOI>i HHAYKIHUU:
HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUS U HaIlrpaBJICHUA

HHAYKIIUOHHOI'O TOKa

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE

SABJICHUA B aTMOC(I)Cpe, QJICKTPpHUICCTBO JKHBBIX

7.21 OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeid MoICcoB,
POJIb MATHUTHOTO TIOJIS JIJISl )KU3HU Ha 3emiie, MOJISIpHOe
CHSTHHE

7.22 TexHuyeckue ycTpoWCTBa: 3JIEKTPOCKOI, aMIIEPMETP,




BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKON SHEPIuu,
ANEKTPOOCBETUTENbHBIE  IPUOOpHI,  HarpeBaTelIbHbIC
AJICKTPOTPUOOPHI (mpumepsr), AIEKTPUICCKHE
MPEJOXPAHUTEIHN, OJICKTPOMArHUT, OSJIEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kopn snemenra [IpoBepsieMble 371EMEHTHI COJIEPKAHUS
pasznena
MEXAHWYECKMUE ABJIEHUA

Mexanuueckoe JABM)KEHME. MarepuanbHas TOYKa.

51 Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NPsAMOIMHEHHOE IBUKECHHE
###Par###HepaBHOMEpHOE TIPSIMOJIMHEHHOE JBHIKEHUE.

8.4 CpenHsis W MIHOBEHHass CKOpPOCTb Tejla  IpHU
HEPaBHOMEPHOM JIBUKEHUU
Yckopenue. PaBHOyCcKOpeHHOE IpSIMOJIMHEIHOE

85 JIBIDKEHUE

8.6 #H#Par###Cro0O01HOe manenue. OmnelTel [anuies

8 ###Par###PaBHOMEpHOE JBI)KEHUE 110 OKPYKHOCTH.

8.7 Ilepuon u yacrota obpameHus. JluneitHas u yrioas
ckopoctu. LleHTpocTpeMUTEIbHOE YCKOPEHUE

8.8 Ilepsslii 3akoH HptoTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akoH HeroToHa

8.11 H#HH#APar###] [puHuUn cyneprno3uiuu cuil

8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHus: cuia TPEHUS CKOJBXEHMUS,

8.13 CHJIa TPEHMS MTOKOs, IPYTHe BUABI TPEHUS

8.14 #HPar##H#Cuia  TsHKeCTH M 3aKOH  BCEMHPHOTO

TATOTEHUS. Y CKOpeHHE CBOOOTHOTO MaICHUS




Jemwxenne  mmaHer  Bokpyr — Cosnna.  Ilepsas

815 KOCMHYECKasi CKOPOCTb. HeBecoMOCTh U meperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPAOE
8.16
TEJO
817 #it#Par###PaBHoBecrue TBEPIOTO Tella C 3aKPEIUIEHHON
' 0Cb10 BpauieHuss. MomeHT cuibl. LleHnTp Tsxectn
8.18 Nmnynsc Tenna. U3menenne umiynsca. MIMmyibsce cuisl
8.19 3aKOH COXpaHCHHS UMITYIIbCa
8.20 H#HHHPar###PeakTUBHOE IBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
892 PaGora cun Ttsbkectu, ympyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
893 [lorennmaneHast dHeprus Tena, MOJHATOTO  Hax
' MMOBEPXHOCTHIO 3eMIIH
8.24 [ToTenuuanpHas SHEPTUS CKATON MPY>KUHBI
895 #H##Par####Kunernueckass  sHeprusa.  Teopema o
' KHHETUYECKOU SHEPTUU
8.26 H#HHH#Par###3akoH coxpaHeHuss MEXaHUYECKOM SHEepPrun
[IpakTuueckue pabOTHI:
OrnpezienieHne CpenHEe CKOPOCTH CKOJIBXKEHUS Opycka
WM JBWDKEHHUS IIapuKa M0 HAKJIOHHOW TIOCKOCTH.
Omnpenenenne yCKOpPEHHUsI Tella NPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.
HccnenoBanme 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HauaJlbHOM CKOPOCTH.
8.7 [IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM

JIBUKEHUH O€3 HadallbHOM CKOPOCTH MYTH OTHOCSATCS
KaKk psAJa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHHU OJINHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUST CKOJIBKECHHSI
OT CWJIbl HOpPMalnbHOTO JaBiieHus. OrnpeneneHue
kod(durmenta TpeHUs CKobkeHus. OmnpenencHue
KECTKOCTU TpYKUHBL. OmpeneneHue padOTHl  CHIIBI

TPEHUsT TPH PABHOMEPHOM [JIBJKEHMHM Tela IO




8.28

8.29

TOPU3OHTANILHON MoBepxHOocTU. OmpeneneHue padoThI
CHIIBI YIPYIOCTH npu oABbEME rpysa c
UCIIOJIb30BAaHUEM  HEMOABM)KHOTO M IMOJABHXKHOTO

OJI0KOB

@u3nYEeCKUe SIBJICHUS B MPUPOJAEC: NMPUIUBBI U OTJIUBBI,
JnBrKeHHE IuiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU>)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JATYUKHU

IMOJIOXKCHUS, paCCTOAHUA U YCKOPECHU A, PAKCThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenpHoe JABWXKCHUC. OCHOBHBIE XapaKTEPUCTHUKU

- KOJIeOaHMIl: IEPHUO/I, 4YaCcTOTa, AMILUIUTYAA
9.9 Matemaruueckuit u NPYKUHHBIN MasiTHUKHU.
' [IpeBpaienue 3uepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxaromue KoiieOaHusi. BBIHYKIEHHBIE KOJIEOaHMS.
. Pe3onanc
Mexannueckue BOJHbI. CBONCTBA MEXaHUYECKUX BOJIH.
9.4 [IpomonbHBIE ¥ TONIEpEeYHBIE BOJHBL JlIMHA BOJHBI H
' CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHN4eCcKHe BOJIHbI B
TBEPJIOM TeJIE, CECMUYECKUE BOJTHBI
9.5 3ByK. ']poMKOCTh U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WNudpasByk u yapTpa3zByk
[IpakTuyeckue paboOTHI:
OmnpeneneHnne 4acToThl W Tepuoja  KoyeOaHWi
MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl W Tepuoia  KoyeOaHWi
NPYKUHHOTO MasiTHUKA
97 HccnenoBanme 3aBUCUMOCTH  Tepuojia  KoJieOaHMIA

MOJIBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TepHoAa  KoJjieOaHW
MPYXKUHHOTO MasTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH nepro/ia KOJIeOaHuit rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTHU

npyxuHsl. I3Mepenue yckopeHnus cCBOOOAHOTO NaieHUs




10

11

dusnueckue SBJIECHUS B NPUPOAE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKHUE BOJIHBI,
LlyHaMH, 3XO0
9.9 TexHuueckue ycTpOMCTBa: 3XOJIOT, MCIOJIb30BaHUE
' yIABTPa3ByKa B ObITY U TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHBIC BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [[Ixana >7€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarautHas npupoaa csera. CKOpPOCTh CBeETa.
' BonHoBbIe cBolCTBa CBETa
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOUIILHOTO TenedoHa
dusnueckue SBIEHUS B NpUpoAe: OHOIOrHyeckoe
10.5 JEHCTBHE BHJIIMOTO, yIBTPapUOIETOBOTO u
PEHTTE€HOBCKOT0 U3JTy4eHUH
106 TexHuueckue YCTpOMCTBA: UCIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H
CBETOBBIE SABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cBeta
11.2 [IpsimonuHETHOE pacIpoCcTpaHEHHUE CBETa
Otpaxenue cera. [lnockoe 3epkano. 3aKOH OTpaKeHUs
11.3
cBeTa
114 [Ipenomnenne cBera. 3akoH TPEIOMIICHHS CBETa.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa
115 JInnza. Xop myden B JINH3E
116 OnTnueckast cuctema ¢oroanmnapara, MUKpPOCKONa U
' TEJIECKOIa
117 I'maz kak onTuyeckas cucreMa. biamM3opykocTs u
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnoxeHune CrieKTpalibHBIX 1IBETOB. Jlucniepcus cBeTa
11.9 [IpakTuyeckue pabOTHI:
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#H#Par###1cciienopanue 3aBUCUMOCTH yria
OTpa)KEHHsI CBETOBOTO JIy4ya OT yrJjia MaJeHusl.
#H##Par###l3ydeHne  XapakKTepUCTUK  M300pakKeHUs
IpeaMeTa B INIOCKOM 3epKalle.

#HHPar###1ccienopanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO Jiyya OT YIJla TaJeHHUs Ha
TpaHULE «BO3JIYX — CTEKIION.

###Par##H##lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparolen JTUH3BI.

###Par###Onpenenenue (OKYCHOTO pAaCCTOSHUS U
ONITUYECKOM CUITBI COOMPAOIIEH JTUH3BL.
H#H#HPar#H##OnbITEL 110 pa3joKEHUI0 Oeyoro cBeTra B
CIIEKTD.

#H#HPar###OnbITel 10 BOCHPUATHIO LBETA MPEIMETOB

P UX HAOJIOJCHUH Yepe3 IBETOBbIE (PUIBTPHI

dusznueckue SBJICHUS B npupoac: 3aTMCHUA COJ'IHL[a n

11.10 JIyHbI, 1[BE€TA TEJ, ONTHUYECKHUE SBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

111 TexHnuueckue yCTpOICTBa: OUKH, HEPUCKOTI,

' (doToanmapar, ONTHICCKUE CBETOBOJIBI
KBAHTOBBGIE SABJIEHUA

191 OmnbiTel Pezepdopna u 1utaHerapHas MOAETb aTroma.
' Mogaens aroma bopa

122 Hcnyckanne ¥ TOTJIONMEHHE CBeTa aTOMOM. KBaHTEHI.
' JInnenyaTele CIIEKTPBI

12.3 PagnoaktuBHOCTB. Anb(da, OeTa- 1 raMmMa-u3IydeHHs

194 Crpoenne aromHoro sapa. HykioHHas Mojenb
' aTOMHOTO siapa. M30Tomnsl

128 PagmoaktuBHble mpeBpameHus. llepuon momypacmana
' aTOMHBIX sJIEp

126 SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsI0BOrO U
' MaccoBOT'0 YHCeN

12.7 DHeprust cBA3HM aTOMHBIX sijiep. CBs3b Macchl M SHEPTUU

12.8 Peakuu cunHTe3a u nenenus saep. Mcrounuku sHepruu




CouHIta 1 3831

Snepnas osHepretuka. JledcTBHE — pagMOaKTUBHBIX

129 W3ITYyYCHUN Ha KUBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
HaOntofgeHne CIUIOMIHBIX M JIMHEMUaThIX CIIEKTPOB
12.10 U3ITy4YCHUSI.
HccnenoBanue TPEeKoB: M3MEPEHHE SHEPrUM YacTHUILIbI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).
W3mepenue paanoakTUBHOTO (poHa
@dusnueckue SABICHUA B IMPUPOJAE: ECTECTBEHHBIN
paznOaKTHBHBIHA ¢om, KOCMHYECKHE Ty4H,
12.11 pPaAMOAaKTUBHOE U3JIy4YeHHE MPUPOTHBIX MHUHEPAJIOB,
JCCTBHE PAJMOAKTUBHBIX W3JIyYCHUH HAa OpPraHU3M
YeJI0BEKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'ILHHﬁ JO3UMETP, KaMEpa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BbIX IMPEICTABICHHUI O 3aKOHOMEPHOU CBS3H
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJM OSKCIEPUMEHTAa B
buszmke, o cucTeMooOpa3ywomieli poau (U3UKH B Pa3BUTHUH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
bu3nYeCKUX 3HAHUN U UX POJIM B LIETIOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpa, O BKJIAAEC POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcCHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tel, (U3NYECKHUE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYH/IAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOIICTBA TET U q)HBI/I‘IeCKI/Ie SABJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIeHNsT MPaBWJI OE30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHHU, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIBHYI0O  YCTAaHOBKY IO HMHCTPYKLMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBISTH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
yucie€ W B KOHTEKCTE CHUTyallUd MpPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI U OLEHMBATH PEATUCTUYHOCTH IMOJYYEHHOTO
3HA4YeHUs1 (PU3NYECKON BENWYHHBI; YMEHHE OMpPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIe OBITOBBIX MPUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCNONb30BaTh 3HAHUS O (UBHYECKUX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHud ¢ OBITOBBIMH ~ NpPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUA U MpPEACTaBICHUS HHPOPMAIUH
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC IUCHMEHHBIC W YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSMOJIUHEHHOTO TBUYKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl JUIS MPOEKIIUU TEPEMENICHHS, NPOCKIIMH CKOPOCTH W TPOSKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['padyiky 3aBUCUMOCTH OT BPEMEHHU JUIS TPOCKIIMH YCKOPEHHS, MPOCKIIUU
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUN
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




IOPOEKIMH CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MAaJ€HUM Tela IO
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia 1l BBIYUCICHUS] YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroTOHA
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroTona:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPECHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3M oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3AMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM




OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEpAOTrO TEIA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
pP= G
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEeHTa TPEHUS CKOIbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIETO Ha phIYar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKMUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoAa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU IPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE ~ TIOJIO)KEHUSI ~ MOJICKYJIIPHO-KUHETUYECKOH  TEOpUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmdeckue u amopHsie Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTpPEHHE 3Hepruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KomumdecTBO  TemIOTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS] PHEPrMM B TEIJIOBBIX MpOIEccax. YPAaBHEHHE TEIIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcanuu. KumeHue KHUIKOCTH. YJenpHass TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTh BO31yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. YILGJIBHaSI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuunst pabots! TermoBbix Asuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOI0 LUIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJICHUSL B NPUPOJE, KPUCTAIIBI B Ipupoae, uznydenue CoiiHua, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUa 3IEKTPUUECKHUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaa

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 5SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBOJIHI/IKI/I " JUIJICKTPUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IeKTpI/I‘{CCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memm: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON MHAYKIUU. [IpaBumno Jlenua
Ipaxmuueckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHM3MOB, MATHUTHOE T0JIe 3eMIT, Jpeiid MOI0COoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpumepsl), AJICKTPUUECKUE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonnHeiiHoe pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. OnTuYecKue IprUOOPsI
IIpakxmuueckue pabomoi
###HPar#t#l13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSIHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenusi 6 npupode. 3armenuss Connuma u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydenus. Peakuunu anbda-u Oera-




pacnana

4.2 Omneiter Pesepdopna o paccesauio anbda-dactuil. [Lnanerapnas Mozens atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETpP, KaMepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa










