MHUHHUCTEPCTBO ITPOCBEINIEHUS POCCUMCKOMN ®EJNEPAIIUUA
MuHucTepcTBo 00pa3oBaHusi U MOJIOAEKHOM MOTUTUKN CBepaJIoBCKOil 00/1aCTH

I'BOY CO «CepoBckasi LIKOJIa-HHTEPHAT

YTBEPXXIAEHO

JupexTtop

I'BOY CO «CepoBckas 1IKOJIa-UHTEPHAT»
A.A. Konranos

ITpuxas Ne 47-ox1 ot «31» aBrycra 2023 r.

PABOYASA ITPOT'PAMMA
(ID 3396879)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

U1 oOyJaromuxcs 7-9 KiaccoB

r. Cepos, 2023 r.



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsS COCTaBIEHAa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTanus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npenmera «Ou3nKa.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloUIMXCSd U OpraHu3alMi0 H3y4deHHs (QU3UKU Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylibTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMS.

[Iporpamma no (u3mnKe ycTaHaBIMBAaeT paclpejesieHue y4eOHOTro marepuana Mo rojiam
oOyuenus (o Kiaccam), MpeAjaraeT MNPUMEPHYIO TIOCIEN0BATebHOCTh HM3YUEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaromnXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3aHUH paboveii MPOrpaMMEI 10 y4eOHOMY MPEAMETY.

OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
MOCKOJIBKY (pU3MUEcKue 3aKOHBI JISKAT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMuerd U Qundeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MPEeIOCTaBisSeT HauOojee sICHble OOpas3lbl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna w3 rNaBHBIX 3a7a4 (U3NYECKOT0 00pa3oBaHUsl B CTPYKType oOIIiero oopazoBaHus
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYyYHOM TIPaMOTHOCTM M HHTepeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IMIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSACHSATH SIBICHUS;

® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

® UHTEPHPETUPOBATH JAaHHBIE W MCIOJIb30BaTh HAy4yHBIE JOKa3aTeNIbCTBA IS
MOJIy4EHHUs BBIBO/IOB.

Llenu wm3yueHust QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus ydyebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpraHU3aLUsAX
Poccuiickoit ®@enepanuu, peaqu3ylolMX OCHOBHBIE 00II€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxka€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccniickont ®enepanun
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus puanku:

e [puoOpeTeHHe HHTEpeca M CTpEeMIICHHS OOy4aroMXCsl K HayYHOMY HW3YYEHHIO

MPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
® Dpa3BUTHE IMPEJICTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
MCCJIE0BATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;



(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3yUYeHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢dbopmMHpoBaHUE TPEACTABICHUN O PO (PUBMKM Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pasBUTHE NPEICTABICHUNA O BO3MOXKHBIX cdepax Oyaymeid mnpopeccuoHaTbHON
JeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATOTOBKA K JajbHEUIIEMY O0yYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTuxkeHne S3TUX Ieliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

06p330BaHI/I${ o0OecreunBaeTcs PEIICHUEM CIICAYIOIIUX 3ada4:

IpUOOpETEHNE 3HAHUNH O JUCKPETHOM CTPOEHUM BEUIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, MIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

npuoOpeTeHne yYMEHHH ONUCHIBaTh M OOBSICHATh (DU3UYECKHE SBICHHUS C
MCII0JIb30BaHUEM TIOJYyYEHHBIX 3HAHU;

OCBOCHHME METOJIOB pELIEHHs MPOCTEHIINX pacu€THBIX 3aJad C HCIHOJIb30BAHUEM
¢uznyecKkux Mozee, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

pasBUTHE YMEHMH HaOM0JaThb NPUPOAHBIC SBJICHUS U  BBIIOJHITH  OIBITHI,
71a0opaTopHble PabOTHl M 3KCHEPUMEHTAJIbHbIE HCCIECJOBAHHUS C HCIIOJIb30BAHHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHME MPHUEMOB PabOThl ¢ MH(pOpMaled (GU3MUECKOro CoAep)KaHus, BKIHOYas
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHHMSIX (U3MKU, aHaIU3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALIUN;

3HAKOMCTBO €O cdepamu pophecCUOHATBHON 1eATeIbHOCTH, CBI3aHHBIMU C (PU3UKOH,
U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3HMUECKON HAYKH.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HeZIeni0).

HpennaraeMHﬁ B IIporpaMme 110 (1)I/ISI/IKC NEpCUCHDb Ha60paTOpHBIX pa60T " OIIBITOB HOCHUT

PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTelb JejaeT BbIOOp NMPOBENEHMs J1a0OpaTOpHBIX padboT U

OIIBITOB C y‘{éTOM WHIAWBUAYAJIbHBIX oco0eHHOCTEH 06y‘IaIOH_[I/IXC$I, CITMCKA SKCIICPUMCHTAJIbHBIX

3aI[aHHfI, npeaaracMbiX B paMKax OCHOBHOTO I'oOCyAapCTBCHHOT'O 3K3aMCHa I10 (I)I/I3I/IKC.

COJAEPKAHUE OBYYEHUSA

7 KUIIACC
Pazgen 1. ®u3uka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.
®usnka — Hayka o npupoje. SABnenus npupoabl. Ousndeckre sIBICHUS: MEXAHHYECKUE,

TCIIJIOBBIC, JICKTPUUCCKHUEC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC.

®du3znyueckue BEIUYHHEL I/ISMCPCHI/IC (I)I/I3I/I‘-IGCKI/IX BenuuuH. Duznueckue HpI/I60pLI.

ITorpemnocTs u3MepeHuil. MexnayHapoiHas CUCTEMa €IUHHII.
Kak ¢u3uka u ngpyrue ecrecTBEHHbIE HAyKH W3Yy4aroT Ipupony. EcrecTBeHHOHAy4HBIN
METOJl TO3HaHWs: HaOJIOJEeHHe, IMOCTAHOBKA HAy4yHOTO BOIPOCA, BBIABUKEHHE THIIOTE3,



9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHue HalmogaemMoro sBiaeHus. Omnucanue
(bu3nUeCKUX SBICHUI C TTOMOIIBIO MOJIEIEH.
Hemoncmpayuu.
1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®wuznyeckue nNpuOOPHl U MPOLEAYPa MPSAMBIX U3MEPEHHH aHAJIOTOBBIM M IH(PPOBHIM
puoOpOM.
Jlabopamopnwvie pabomot u onvimeol.
Omnpenenenue HeHbl JeIeHUs MIKAIbl H3MEPUTEIHLHOTO MpHoopa.
N3MepeHne paccTosTHUM.
N3mepenue 06bEMa KUIKOCTH U TBEPAOTO TEA.
Onpenenenue pasMepoB MajbIX TE.

M NS

W3mepenne TtemrepaTypbl MNpU TOMOIIM KUAKOCTHOTO TEPMOMETpAa U JaTydKa
TEeMIIepaTyphI.
6. IlpoBexeHue uccienoBaHUS MO IMPOBEPKE TUIOTE3bl: AANBHOCTb MOJNETA IIAPUKA,
MyIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIle, YeM OOJIbIIIEe BHICOTA MTyCKa.

Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOEHHUHU BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacCTHI[ C TEMIIEpaTypOH.
BbpoynoBckoe nBmxkenue, auddys3us. B3zanMomelicTBHE dYACTHI[ BEIIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~ BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpucTamnmuyeckux) Teia. B3auMOCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HaGnronenue 6pOyHOBCKOTO JBHKEHUS.

2. Hab6monenue nuddysuun.

3. HaGmroneHue sBJIeHUM, OOBACHSIIONIUXCS MPUTSHKEHUEM I OTTAJIKMBAHWEM YaCTHUII

BEIECTBA.

Jlabopamopuvie padomol u onvimel.

1. Omenka auaMeTpa aToMa METOIOM PSIOB (C UCTIONB30BaHUEM (GoTorpaduit).

2. OmnbITHI 110 HAOIIOACHHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJISPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuueckoe 1BUKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHE. CKOpPOCTb.
Cpenusisi CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacd€r myTu u BpeMeHU JABUKECHUS.

SlBnenne wHepuMH. 3aKOH WHEpUMU. B3aumopencTBHE Ten Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JIBWKEHMsI Tel. Macca kak Mepa uHepTHocTu Tena. IlnotHocTh BemiectBa. CBsi3b
TUIOTHOCTHU C KOIMYECTBOM MOJIEKYII B €MHUIIE 00bEMa BEIIECTBA.

Cuwia Kak XapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctud u 3akoH ['yka.
W3mepenne cuibl ¢ NMOMOIIBIO JUHAMOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux rmiaHetax. Bec Tema. HeBecomocTh. CrnokeHue cuil, HAaImpaBJIEHHBIX I10



oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cusa TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.
Hemoncmpayuu.
HabumroneHne MexaHU4eCcKOro IBUKEHUS Tela.
N3mepenne ckopocTu MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habntoienue siBieHUs] UHEPIIUH.
Habmroienue n3MeHeHus: CKOpocTy MU B3aUMOIEHCTBUU Tell.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
Cio’keHue CuJjl, HalpaBJICHHBIX MO OJTHOU MPSIMOIA.
Jlabopamopuvie pabomsl u onvimol.
1. OmnpeneneHue CKOpPOCTHM PAaBHOMEPHOIO IBMKEHMS (IIApUKa B YKUAKOCTHU, MOJAEIU

AN A e

AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OmpeneneHue cpeiHEN CKOPOCTU CKOJBXEHMsI Opycka WM IIapuKa 110 HaKJIOHHOMN
IIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshKeHHs (AeopMaiiii) MpyKUHBI OT
MPUIOKEHHOM CHUIIBI.

5. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHUSI OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

JaBnenue. CriocoObl yMEHbBIIECHUS U YBEIUYEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBjieHUs ra3a oT 00béma, Temnepatypsl. [lepenaua naBneHust TBEPABIMU TEIaAMH, KUIKOCTSIMH
u razamu. 3akoH llackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTDH JABICHUS KUAKOCTH OT
riyounsl.  ['miapocratmueckuit  mapagokc. CooOmarommecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS BO3IYITHON
o6omoukn 3emnu. OnbiTr Toppuyennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMochepHOro JIaBlieHUs OT BBICOTHI HaJ YypoBHeM wmopsa. [Ipubopsl st u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

[lepenaya naBiaeHus: KUIKOCTHIO U Fa30M.
Coo06maronirecs: CoCy/sbl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBusi atTMOCHEpPHOTO TaBJICHHUS.

AR i e

3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOW dYacTH Tela |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

8. VYcinoBue maBaHMs TeNl: IUIABAHME WM TMOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOIIIEHUS IUIOTHOCTEN TEJIa U KUJIKOCTH.

Jlabopamopnwvie pabomot u onvimol.



1. HccnemoBanue 3aBUCUMOCTH Beca Tejla B BOAC OT 00bEMa MOTPYKEHHOW B JKHJIKOCTh

4acTH TeJa.

2. OmpeneneHue BBITAJIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEW Ha TEJO, MOrPY:KEHHOE B

KUJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUICH CHIIBI, JEUCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJKUBAIOIIEH CHIIbI, IEUCTBYIOLICH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOIN B KUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBanue apeoMmerpa WM KOHCTPYUPOBAHHUE JIOAKU W ONpereieHue e
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEprus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuiio paBHOBecus
peiyara. [IpuMenenue mpaBuia paBHOBeCHUs pblyara K OJOKY. «30JI0TO€ MPABUJIO» MEXaHUKU.
KIIJ nmpocTbix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YIHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue paboOThl CHJIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUHM Tela IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue ycaoBUM paBHOBECHUS pblyara.

N3mepenune KIIJ] HaKIOHHOM TIIOCKOCTH.

98]

4. I/I3y‘{eHI/IC 3daKOHa COXPAaHCHUSA MEXaHUYECKOH OHCPTHUHU.

8 KJIACC

Paznen 6. TenoBble siBJIeHHS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teoprun CTpOoeHHs BellecTBa. Macca
U pasMepbl aToMOB M MoJeKyJl. ONbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHUHETUYECKON TEOPHUH.

Mogenu TBEPAOrO, KHUJIKOTO U Ta3000pa3HOro COCTOSIHUM BemlecTBa. Kpucrananueckue u
amopdusle Tena. OObsICHEHHE CBOMCTB ra3oB, ®HUIKOCTEH U TBEPABIX TEJl HA OCHOBE MOJOXKEHUN
MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CMaunBaHMEe M KalWUIApHBIE SIBICHUA. TerioBoe
paciMpeHue U cxaTue.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHM)KEHUS YacCTHILI.
Buytpennsis sHeprus. CnocoObl U3MEHEHHsS BHYTPEHHEW »SHEpruu: Tervionepenada u
coBepieHre padoThl. Bupl Temonepeaauu: TeIONpPOBOJHOCTh, KOHBEKIHS, U3TyUCHHUE.

KonnyecTBo TemnoTel. YienpHas TEIIOEMKOCTh BellecTBa. TerooOMeH M TemioBoe
paBHOBecHe. YpaBHEHHE TEIJIoBOro Oamanca. IlnaBieHue M oTBeplieBaHUE KPHCTAIIMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenne. VYnenbHas temiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.



Brnaxxnocts Bo3myxa.
DHeprus TOIIUBA. Y IeJbHAs TEIJI0Ta CTOPAHMUSL.
[Mpunmunsr pabotel TemoBbix aBurateneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATENIH U 3aLIUATA OKPYKAIOIIEN CPEIBL.
3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIEccaXx.
Hemoncmpavyuu.
Hab6nronenne 6poyHOBCKOTO JABUKEHUS.
Hab6mronenue nuddysun.
Habmtoienue siBjieHnii cMauMBaHUsI U KaWUTSIPHBIX SIBJICHU.
Hab6mronenue TeniaoBoro pacuimpeHus Tel.
V3MeHeHre naBlieHUs Ta3a MPU N3MEHEHUHN 00bEMa U HArPEBAaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsl.
Buael renonepenayn.

X NN E D=

OxuaxieHue mpu COBEPIICHUHN PaOOTHI.

9. HarpeBanue npu coBepiieHUN padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHeHUE TEINIOEMKOCTEN Pa3IMYHBIX BELLIECTB.

11. HaGnronenue kumneHus.

12. HabnroneHue nocTossHCTBA TEMIIEPATYpPhl IIPH IJIABICHUH.

13. Monenu TeniIoBbIX ABUTATEIICH.

Jlabopamopnwsie padbomot u onvimol.

OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSHKCHHUS.

OMnBITHI MO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHUIIA.

OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béMa u

A

HarpeBaHUs WIN OXJIAXKJICHHSL.
6. IlpoBepka THUIOTE3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA KHUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaOmroneHne M3MeHEHUs] BHYTPEHHEH SHEpruu Tejla B pe3yibTaTe TeIyIonepeaayd u
paboThI BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.
9. OrmpeneneHne KOJWYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOW MpH TEIIO0OMEHe ¢
HarpeThiM METAJUINYECKUM LIMJINHAPOM.
10. Onpenenenne yaenbHON TEINIOEMKOCTH BELIECTBA.
11. MccnenoBanue npouecca UCIapeHusl.
12. Onpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
13. Onpenenenrie yaeabHOM TEIUIOTHI MJIABJICHUS JIbA.
Paszpnen 7. diekTpudeckue 1 MAarHUTHBIE SIBJICHHS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTB CHIIBI B3aUMOJEHUCTBMS 3apsKEHHBIX TEN OT BEIMYUHBI
3apsI0B U PaCCTOSTHUS MEXy TEIAMH).
Onexrpuueckoe nose. Hanpsox€HHOCTh 3nekTpuueckoro nons. IlpuHuun cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTApHBIM 3eKkTpuueckuid 3apsia. CTpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsijia.

DNEKTPUYECKUI TOK. YCIOBUSI CYHIECTBOBAHMS JJIEKTpUUECKOro Toka. McTounuku
MOCTOSIHHOTO TOKa. JIeMCTBHSI 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuyeckass 1nenb. Cuna Toka. OneKkTpudyeckoe HampsikeHue. ConpoTHUBICHUE
MPOBOJHUKA. YJIEIbHOE CONPOTUBICEHUE BemiecTBa. 3akoH Owma I  ydacTKa IEMH.
[TocnenoBarenbHOE U MapaJUIEIbHOE COSTUHEHUE TPOBOHUKOB.

PaboTa 1 MOIIHOCTH 3eKTpUYecKoro Toka. 3akoH [[xoymnsa—JIeHma. DaekTpudyeckue 1enu
U TIOTPEOUTENH IICKTPUIECKOM SHEPTUH B ObITY. KOpOTKOE 3aMBbIKaHHE.

ITocTosiHHBIE MarHuThl. B3anMoaeiicTBHE IIOCTOSHHBIX MArHUTOB. MarHuTHOE IIOJIE.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue A1 xKu3HU Ha 3emiie. OnelT Opcrena. MaruutHoe nose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJIA
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb TMOCTOSHHOIO ToOKa. lcnonab3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue 3neKkTpoMarHUTHOM  uHAYKUMHM. IlpaBuno  Jlenna.
Onekrporenepatop. CrocoObl TOMyYeHUS JIIEKTPUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHCPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa pona aieKTpUYECKUX 3apsiIOB U B3aUMOJIECHCTBUE 3aPSHKEHHBIX TEIL.
YCTpOUCTBO U JIEUCTBUE SIEKTPOCKOMNA.

DIIeKTpOoCTaTUYECKask UHIYKLIUS.

3aKOH COXpaHEHMS JICKTPUUECKUX 3apsJIOB.

[IpOBOHUKY U TUIJECKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

XN AP =

M cTOoYHUKM TOCTOSIHHOTO TOKA.

9. JlelicTBUS AIIEKTPUUECKOTO TOKA.

10. DnekTpuUecKuil TOK B )KHIKOCTH.

11. T"a30BbIi1 pa3ps.

12. U3MepeHue cuibl TOKa aMIIEPMETPOM.

13. 3MepeHne 2MeKTpUUYECKOT0 HANIPSKEHHS BOJIBTMETPOM.

14. Peoctar 1 Mara3uH CONPOTHUBIICHUH.

15. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

16. MoaenupoBaHrue HEBO3MOXKHOCTH Pa3CIICHUs MTOJTIOCOB MarHUTa.
17. MoaennpoBaHre MarHUTHBIX MTOJIEW ITOCTOSTHHBIX MarHUTOB.

18. OnbIT OpcTena.

19. MarnuTtHO€ nojue Toka. JIeKTPOMArHUT.

20. JleficTBUE MarHUTHOTO T0JISI HA IPOBOJAHUK C TOKOM.

21. DnekTpoABUTaTelb MOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBJICHUS JIEKTPOMATHUTHON MHAYKITUH.

23. OnsiTel Papanes.

24. 3aBUCHMOCTb HAIIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBHI €ro BOSHUKHOBEHHS.
25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimeol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIUEH U PU COTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS JIEKTPUICCKOTO OIS HA TIPOBOJHUKH H TUIICKTPUKH.
COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH TOCTOSIHHOTO TOKA.

H3mepeHue u peryiupoBaHie CHIIbI TOKA.

H3mepenue u peryinpoBaHue HAMPsKEHUS.

AN i e

HccnenoBaHue 3aBUCUMOCTH CUJIBbI TOKA, MIYLIETO Yepe3 PE3UCTOpP, OT CONPOTUBIICHUS

pe3ncTopa M HAPSKEHUs Ha pE3UCTOPE.

7. OnbITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  JJIEKTPHUUECKOTO  CONPOTHBIICHUS
IPOBOJHUKA OT €TI0 JJIMHBI, IO ITOIIEPEYHOr0 CeUSHHs U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSHKCHUH TPH TOCIEAOBATEILHOM COCAMHEHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JUIsi CUIIBI TOKA MPH MapauIeIbHOM COSTUHEHUN PE3UCTOPOB.

10. Omnpenenienue paboThI 3JEKTPUUECKOT0 TOKA, HAYIIErO Yepe3 pe3ucTop.

11. Omnpenenenue MOIHOCTH 3JEKTPUYECKOI0 TOKA, BbIAEIIEMOI Ha pe3ucTope.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO 4epe3 JIAMIOUYKY, OT HaIlpsiKEeHUs
Ha HEH.

13. Onpenenenue KI1/I narpeBarens.

14. UccrnenoBanue MarHUTHOT'O B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

15. U3ydeHue MarHUTHOTO TIOJII TIOCTOSHHBIX MArHUTOB IPH HMX OOBEAWHEHHH W
paszieneHu .

16. UccnenoBanue 1eHCTBUS AJIEKTPHUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHS KaTyILIKA C TOKOM U
MarHuTa OT CHJIbI TOKA U HalpaBJIEHUS TOKA B KaTYILKE.

18. M3yueHue neicTBUS. MAarHUTHOTO TOJIsl HA IIPOBOJAHUK C TOKOM.

19. KoncTpynpoBanue U nuzyueHue paboThl 3J1€KTPOIBUTATENS.

20. Uzmepenune KII/] anekrpoBUraTeibHON YCTaHOBKH.

21. OnBITEl 1O WCCIETOBAHUIO SIBICHHUS SJIEKTPOMAarHUTHOW WHAYKIIMH: HCCIIEOBAHUE

W3MEHEHHN 3HAYEeHUS M HATPaBJICHUS MHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXAHUYECKOTO JIBWKEHUs. PaBHOMepHOe mpsMoiuHEiiHOe aABMkeHue. HepaBHomepHOE
npsiMoiMHeHoe aBmkeHue. CpenHssi U MTHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JIBUKEHHH.

VYckopenue. PaBHOyckopeHHOE npsMonuHeiHoe aBrkenne. CBoOoiHoe naaeHue. OmbIThI
lNanunes.

PaBHOMepHOE nBMXKEHHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
yra0Basi CKOpocTHU. LIeHTpoCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpuHiun
CYNIEPIO3ULINH CHJL.

Cwia ympyroctu. 3akoH ['yka. Cwiia TpeHHs: cujla TPEHHUS CKOJBKEHHsI, CHJIa TPECHHS
MOKOSI, IPYTH€ BUJbI TPEHHUS.



Cuna TsDKeCTH W 3aKOH BCEMHPHOI'0 TATOTCHUA. yCKOpeHI/Ie CBO60I[HOFO naacHus.

JBuxenue 1aHer Bokpyr Connuna. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEPErPy3KHU.

PaBHOBecue MaTepuanbHO TOUKU. AOCONIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena

C 3aKpEIUIEHHON OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshKecTH.

I/IMHYJ'IBC tena. MsmeHeHue HMITYJIbCA. I/IMHYJ'IBC CHIIBI. 3aKOH COXpaHCHHA HMITYJIbCA.
PeaktuBHOE JABUKCHUC.

Mexannueckass paboTa U MouHOCTh. Pabora cun TskecTH, ynpyroct, TpeHusi. Cs3b

OHCPIUuun

u pa6OTBI. HOTCHHI/IaJ'IBHaH SHEprusa TCjia, IMOAHATOrO Hald IMOBEPXHOCTHIO 3EMIIH.

IToTreHumanpHas 3Heprus cxaroi npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON

SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUH.
Hemoncmpayuu.

I.
2.

AN AN ol

7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHue MyTel M TPAaCKTOPUHM IBHIKEHUS OJHOTO M TOTO K€ TeJlda OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.

H3MepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOT'O JIBUKEHUS.

Habumronenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

Habumronenne MexaHMUecKuX SIBJICHUN, IPOUCXOAIINX B cuctemMe orcuéra «Tenexkar
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBHO KaOuHEeTa PU3UKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
HaOnronenue paBeHcTBa CUJI IPU B3aUMOJAECHCTBUM TeEJI.

M3MmeHeHune Beca Teja IpU yCKOPEHHOM JBUKCHUU.

ITepenaya nMiysibca npyu B3aUMOJEHCTBUM TEIL.

[TpeoOpa3oBaHus 3HEPrUM MIPU B3aUMOICHCTBUHU Tell.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIECTBHH.

CoxpaHeHue UMITyJIbca IPH a0COMIOTHO YIPYTOM B3aUMOJEHCTBHH.

Habumronenne peakTHBHOTO JBUKEHHUS.

CoxpaHeHue MEXaHU4eCKOW SHEPTHH NMPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHU4YEeCKOW YHEPTHH MPH JBHKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomol u onvimel.

1.

KoHcTpynpoBaHue TpakTa aisi pa3roHa M JalbHEMINEr0o paBHOMEPHOIO JBHIKEHHS
HIapUKa UM TEJIEKKH.
Omnpenenenue cpenHeld CKOPOCTH CKONBXEHHsI Opycka WM JBIDKEHHUS IIaphKa IO
HAKJIOHHOM TJIIOCKOCTH.
OrmpezenieHne yCKOpPEHHUSI Tejla NP PABHOYCKOPEHHOM JBW)KEHHUH IO HAKJIOHHOU
TIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JIBM>KEHUHU 0€3
Ha4yaJbHOU CKOPOCTH.
[IpoBepka THMOTE3bI: €CIM TpPH PABHOYCKOPEHHOM JABI)KCHHHM 0€3 HavaabHOU
CKOPOCTH IIyTM OTHOCATCS KakK psii HEYETHBIX YHUCEI, TO COOTBETCTBYIOLINE
MPOMEKYTKH BPEMEHH OJJUHAKOBBI.
HCCJ’IG}IOB&HI/IG 3aBUCUMOCTH CHJIBI TPEHHA CKOJBXCHHA OT CHJIBI HOPMAJIbHOI'O
JTaBJICHUSL.
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7. Omnpenenenne ko3P uImeHTa TPCHUS CKOTBKCHHUS.

*®

Omnpenenenne KECTKOCTU NPY>KUHBI.
9. Ompenenenue pabOTBl CHIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHHUU Tela TII0
TOPU30HTAIILHON ITOBEPXHOCTH.
10. Onpenenenrie pabOThl CHUJIBI YIPYTOCTH MpPH MOIBEME Tpy3a C HUCIOIH30BAHUEM
HEMOABMKHOTO U IMOABUKHOIO OJIOKOB.

11. M3y4yenue 3akoHa COXpAHEHUSI SHEPTUU.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

KonebarensHoe nmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUH: MEpHOA, 4acToTa,
aMIuTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHnyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposionbHbIE U nonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue konebaHuit Tel Mo JecTBUEM CUIIBI TSXKECTU U CUJIbl YIPYTOCTH.
2. Habmonenue xonebaHnuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaOnroneHue BbIHYXACHHBIX KOJIEOAHUN U pe30HaHCa.

4. PacnpocTpaHeHue NpoA0JIbHBIX U ONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHIl pe30HaHC.

Jlabopamopnwvie pabomot u onvimeol.
1. Omnpenenenue 4acTOTHI U MEPUOJIa KOJIeOaHUI MaTeMaTHUYEeCKOrO MasiTHUKA.
2. OmpeneneHue 4acTOTHI U EPHOJIA KOJIEOaHUH MPYKUHHOTO MasTHUKA.
3. HccnenmoBanue 3aBHCHMOCTH TepHoa KosieOaHWi MOJBEUICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. HccnenoBaHue 3aBUCHMOCTH TEpHOJa KOJEOAHUN MPYKMHHOTO MAasSTHHUKAa OT MacChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHWi Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl rpys3a.
6. OmbITEI, JAEMOHCTPUPYIONIME 3aBUCUMOCTh TEpUoAa KOJIEOaHHH MPYKHUHHOTO
MasTHUKA OT MAcChl IPy3a U KECTKOCTU MPYKUHBI.
7. VI3aMepeHue ycKopeHUs: CBOOOIHOTO Ma/ICHUSI.
Pa3nen 10. DinekTpoMarHuTHoOE 1MoJie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana s5ekTpoMarHuTHRIX BOJH. Mcronb30BaHue 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoaHoBBIE CBOMCTBaA CBETA.
Jlabopamopnwvie padbomot u onvimeol.
1. M3yudeHue CBOMCTB 31€KTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.
11



Pa3zpnen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsAMoOnuMHENHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomiienue cBera. 3aKoH npeaomiieHus cBeta. IloHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcrnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nydeir B ymn3e. OnThdeckas cucreMa (oToamnmapara, MHUKPOCKONA |
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IBETOB.
Hucnepcus cBera.
Hemoncmpayuu.
[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
[Ipenominenue cBera.
Onrtruyeckuii CBETOBO/I.
Xox nydeil B cobuparolieii TuH3e.
Xop J1ydeil B paccenBarolel JTMH3E.

XN AP =

[TonryueHnue n300paxeHUi ¢ MOMOILBIO JIUH3.

9. Tpunuumn peicTBus (oToanmapara, MUKPOCKOIIA M TEJIECKOTIA.

10. Mogens rnasa.

11. Paznoxenue 0enoro cBera B CIEKTP.

12. Tlonyuenue 0enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX 1IBETOB.
Jlabopamopnuvie pabomot u onvimeul.

1. HccnenoBaHue 3aBUCUMOCTH YIJia OTPaXXEHUS CBETOBOTO JIy4ya OT yriia MajaeHusl.
2. H3yueHue XapakTEepUCTUK U300paKEHUS MPEIMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCUMOCTH yIJia NMPETOMIICHHUS CBETOBOTO JIyda OT yIJa MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne GHOKyCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOLIEel JINH3HI.
OnBITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

NS s

OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB NMPU UX HAONIOJCHUU 4Yepe3 IBETOBBIC
GUIBTPHL.

Pa3znen 12. KBanToBble sIBJIeHHUS.

OmneiTel Pesepdopaa u mnanerapuas mojnenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaktuBHbIE mpeBpaimeHus. Ilepuop
IoJIypacnaaa aTOMHBIX sJiep.

SAnepHple peakiy. 3aKOHBI COXPAaHEHMsI 3apsJ0BOIO U MACCOBOTO YHMCEN. DHEPIUsl CBS3U
aToMHBIX sifep. CBsi3b maccel UM SHepruu. Peaknuu cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnekTpsl U3Ty4yeHUs U MOTJIOMIEHNUS.
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CrHeKTphl pa3aMYHbIX I'a30B.

CnexTp Bogopo/a.

Habmonenune tpekoB B kamepe BuibcoHa.
Pabora cuérunka HOHU3UPYIOIIMNX U3TYyUEHU.

AN

Peructparus uznydeHus mpupoIHBIX MUHEPAIOB U TIPOTYKTOB.

Jlabopamopuwvie pabomot u onvimeol.

1. HaOmroneHue CIIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3ITyYEHUSI.

2. HWccnepoBaHue TpPEKOB: HM3MEPEHUE DHEPrMHM YacTHUIIBI O TOPMO3HOMY MYTH (I10

doTorpadusm).

3. HM3mepeHue paguoakTHBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-0000IIAOMINK ~ MOAYTh MpEeIHAa3HAueH JUIsl CUCTeMaTH3alluk |
00001IeHUST TPEIMETHOTO COACPKAHUS U OIBITAa NCATEIHHOCTH, TPUOOPETEHHOTO MIPU U3YUCHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
duznke 151 00yJaromMXcsl, BBIOPABIINX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wu3yuyeHWHM JAHHOTO MOJYJS pEaTu3ylOTCd M CHCTEMaTU3UPYIOTCS  BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOecrneunBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METANPEIMETHBIX IIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHs, (HOPMHUPYETCS €CTECTBCHHOHAYJIHAs
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB WCCIICIOBAHHS SIBJICHUW TPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMHU OOBSCHATh (UINYCCKUE SBJICHHS, NPUMCHSS ITOTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4u, B TOM YUCJIC KAYECTBEHHBIC U IKCIICPUMEHTAIBHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapaKTep JAaHHOTO pa3zelia pealn3yeTcs 3a CUéT TOro,
YTO 00yYaIOLIUECs BBIMTOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

HAa OCHOBE IMOJIYYE€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBICHITH (PU3UUYECKUE SIBICHUS
B OKPYXKarollel MpUpo/ie U OBCEIHEBHOM JKU3HH;

MCIIONIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBICHHM, B TOM YHCTE IJIs
MIPOBEPKHU THITOTE3 U MOTYICHHUS TEOPETUICCKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJEe BaXKHBIX JIOCTIDKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3TUYHBIX HCTOYHHUKOB DJHEPrUU HA OCHOBE
3aKOHA MPEBPAICHUS  COXPAHCHHSI BCEX N3BECTHBIX BUIOB SHEPTHUHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydyeHne ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs HaIpaBI€HO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEebHBIX PE3yIbTATOB.

B pesynpraTre wusydyeHus ¢GU3MKA Ha YpPOBHE OCHOBHOrO 0OIIETo 0Opa3oBaHHS Y
obyyaromerocs OyayT chOpMUPOBAHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHI B YACTH:
e 1) NaTPHOTHYECKOr0 BOCIIUTAHUSA:
® - [pOsIBJICHHE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCUHCKON (hru3nyeckoi

HaYKH;

® - [[EHHOCTHOE OTHOUICHHUE K TOCTUKEHUSIM POCCUHCKUX YUEHBIX-(PU3HKOB;
e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
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® - T'OTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXICHHU OOIIECTBEHHO 3HAYUMBIX M ITUYECKHIX
po0GJieM, CBA3aHHBIX C MPAKTHYECKUM MIPUMEHEHUEM JOCTHKEHUN (DU3HUKU;

® - 0CO3HaHUE BA)XHOCTU MOPAJIbHO-3TUYECKUX NIPUHIIUIIOB B JESATEIBHOCTH YUEHOI0;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

® - BOCIPUSATHE ICTETUUYECKHX KayecTB (PU3MYECKOW HAyKH: €€ FapMOHHYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

® - OCO3HAHHE IIEHHOCTH (PM3NYECKOM HAyKHM KaK MOIIHOTO MHCTPYMEHTAa MO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLICH KYJIbTYPBI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENILCKON NesITEIbHOCTH;

e 5) popMupoBaHUs KYJbTYPHI 310POBbSI 1 SIMOLUMOHAJIBHOI0 0JIATONOJYYHS

® - OCO3HAHME IIEHHOCTH Oe30macHoro olOpa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTH IMpaBWi O€30IacHOro IMOBEACHHMS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEILJIOBBIM 00OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

¢ - cOpMHPOBAHHOCTH HABBIKA pedIEKCHU, IPU3HAHUE CBOETO IMPaBa Ha OMMUOKY M TaKOTO
e IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYIOBOIO BOCIIUTAHMSA:

® - aKTHBHOE y4YacCTHE B PELIEHUU IMPAKTHUECKUX 3a]ad (B paMKax ceMbH, 00pa30BaTeIbHOU
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJIbHOW HAIPaBIEHHOCTH,
TPEOYIONIMX B TOM YUCIIC U GU3HUYCCKUX 3HAHMUIA,

® - UHTEpeC K MPAaKTHUYECKOMY M3YUEHHIO MPOQeCcCHii, CBA3aHHBIX C (PU3UKOI;

e 7)3KO0JOrH4eCKOro BOCIIMTAHUSL:

e - OpHEHTAlMs Ha TpPUMEHEeHHE (U3WYECKUX 3HAHUHM JJIs PEHIeHUs 3a1ad B OOJIaCTH
OKpY’Kalollled Cpe/ibl, MUIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOJKHBIX MOCIEIACTBUI
JUTSL OKPYKAIOIEN Cpebl;

® - 0CO3HaHHE II00aNTbHOI0 XapaKTepa SKOJIOTHUYECKUX Mpo0sieM U MyTel X pelIeHMUs;

e §) azanTanum K U3MEHSIIOIUMCS YCJIOBUSIM COLMATbHON U NPUPOIHOI cpeabl:

e - MOTpeOHOCTh BO B3aUMOJICHCTBUU TIPH BBHIMOJHEHHH HCCIEAOBAHUNA U TPOEKTOB
(bu3MUecKOil HaNMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO ACSATEIbHOCTD;

e - noTpedHOCTh B (OPMUPOBAHMM HOBBIX 3HaHWM, B TOM uucie (OpMyIUpOBaTH HJIEH,
TOHSATHSA, TUTIOTE3BI O (PU3HUECKUX 0OBEKTAX U SIBJICHUSX;

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

® - [UIAHWPOBAHME CBOETO PA3BUTHSI B MPHOOPETEHNUH HOBBIX (PH3UUECKUX 3HAHUI;

® - CTpeMJICHHE aHATM3UPOBAThH U BBISBIATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U SKOHOMHKH,
B TOM YHCIIE C UCTIONb30BaHNEM (PU3NYECKUX 3HAHUM;

e - OIIGHKa CBOMX JEHCTBHIM € y4€TOM BIMSHHS Ha OKPYKAIOUIYI0 CpPEeay, BO3MOXKHBIX
rI100aTbHBIX TOCTEICTBUN.

METANPEIMETHBIE PE3YJIbTATBI
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B pesymbrate oOCBOCHHS TpPOTrpaMMbl TIO (HU3UKE Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBanusi y oOyuatomierocs OyayT cGhOpMHUpPOBaHBI MeTampeAMeTHbIe pe3yJbTaThl,

BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEUCTBUS, KOMMYHHUKATHBHBIC

YHUBEpCAJIbHbIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHHS JJIs1 00001IeH s
Y CpPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHs B paccMaTpUBaeMbIX (PaKkTax, TaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HUECKUM SBIICHHSIM;

BBISIBJIATh IIPUYMHHO-CIIEJCTBEHHBIE CBA3M INPU HM3Yy4EHUU (DU3MYECKUX SABICHUH U
IPOLIECCOB, JIeJIaTh BBIBOABI C MCIIOJIB30BAaHUEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BETUUNH;
CaMOCTOSITENIbHO ~ BBIOMpaTh cIoco® penieHuss ydeOHOW (U3MYecKo 3agaun
(cpaBHEHUE HECKOJBKMX BAapUAHTOB pELICHUs, BbIOOp Hambosee MOAXOJIEro ¢
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA:

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNUS;

IPOBOAMTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OIBIT, HECJIOXHBIN
buznyecKuil IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3NYECKOTO SIBIICHUS;
OLICHUBATh HA MPUMEHUMOCTHh M JIOCTOBEPHOCTh MH(OPMAIHIO, TIOIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  ()OPMYJIMpPOBAaTh  OOOOIIEHUS M  BBIBOABI IO  pe3yibTaTaM
IPOBEAEHHOTO HAOJIIOIEHUS, OTIBITA, UCCIICIOBAHMUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHeilIee pa3BuTHe (PU3NYECKUX MPOLECCOB, a TaKKe
BBIIBUTaTh MPENOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ undpopmanmeii:

OPUMEHATh pa3iMyHble METO/bl, HHCTPYMEHTBl M 3allpoChl MpPHU IMOMCKE U OTOOpe
MH(pOpMallUU WIK JaHHBIX C YUETOM IPENIOKEHHON yueOHO! (hr3nuecKoi 3aauu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MH(POPMALUIO PA3TUUYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (hOpMYy TMpeAcTaBieHUus HHoOpManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECJIOXHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoil 1 X KOMOMHALIUAMHU.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

B XoAe OOCyXJeHus y4eOHOro Mmarepuaia, pe3yibTaToB JabOpaTOpPHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJICH,
HalleJICHHbIE Ha peIlIeHHUe 3a/1aud U MoAJepKaHue 0JaroenaTeIbHOCTH O0IEHHMS;
COMOCTABJIAITh CBOU CYXKIEHHS C CYXKACHHUAMH JpPYIMX YYacTHHUKOB JHMAJIOra,
OOHapy>KUBaTh Pa3InYMe U CXOJICTBO MO3ULIUH;

BBIPpAXKAaTh CBOXO TOYKY 3PCHUSA B YCTHBIX U ITMCbMCHHBIX TCKCTAX,
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nyOMMYHO  TPEJCTaBISATh  PE3yAbTaThl  BBIOJHEHHOTO  (DU3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

MOHUMATh W WCIOJh30BATh MPEUMYINECTBA KOMAHIHOW W WHAWBHIYaTbHOW pPaOOTHI
IIPHU PEIIEHUH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;

MPUHUMATh LEJIU COBMECTHOM JIE€SATEIBHOCTH, OPraHU30BBIBATH JEHUCTBUSA IO €€
JOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYXKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JOCTUTrasi KaueCTBEHHOTO pe3yJibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOU JICUCTBUS C APYTUMU WICHAMU KOMaH/bL;
OIICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOmMHA MPOAYKT TI0 KPHUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHbIC y‘leﬁHble JeicTBUA

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalHUsAX, TPEOYIOMUX IS PEIICHUS
(bu3nyeCKUX 3HAHMIA;

OpUEHTUPOBATHCSA B PA3IMUHBIX MOAXOAAX IMPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHSTHE PELLIEHUS B TPYIIIE, IPUHATUE PELICHUH IPYIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3adaud WM IUIaHa
UCCIIIOBAaHMUs C Y4E€TOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOﬂb, 3MOLIMOHAJBHBIA HHTEJLJIEKT:

JlaBaTh a/IcKBaTHYIO OLICHKY CUTYallUU U IpeJyIaraTh IUI1aH €€ N3MECHEHMS;

OOBSACHATH MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pe3yJbTaTOB JAESITEeIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3ybTaTa LENH U YCIOBUIM;

CTaBUTh ce€0s1 Ha MECTO JPYrOro YeJoBeKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OMMOKY MNpHU peleHuH (U3MYEeCKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOTo.

HHPEAMETHBIE PE3YJIbTATHI

K konny oOyuenuss B 7 KJjacce MpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHHI:

HNUCIIOJIBb30BaTh ITOHATHUA: q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
BKCHepI/IMeHT, MOJI€CJIb, TUIIOTE3a, CANHUIIBI (I)I/ISI/ILIGCKI/IX BCJIIMYHUH, aTOM, MOJ'IeKyJ'Ia,
arperaTHbIe COCTOSIHMSI BelecTBa (TBEPIOE, JKHUIKOE, ra3000pa3HOE), MEXaHUUECKOe
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JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  NPAMOJIMHEHHOE),  TpaeKkTopus,
paBHOAEWCTBYIOImas cuia, aedopmarus (ynpyrasi, IUIaCTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath siBieHus (aud¢ysus, TEII0BOE IBUKEHHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE IBIKECHUE, MHEPLHUs, B3aUMOJCHCTBHUE TEJ, PABHOBECUE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBIO BpallleHUs, Iepelada JaBJICHHUS TBEPIABIMU
TEJIaMH, KUAKOCTSIMH M ra3aMH, aTMOC(HEpHOE JaBJICHUE, IIJIAaBAaHUE Tell, TPEBPALLCHUS
MEXaHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pu3MuecKue SBICHHS B MPHUPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CWIBI TPEHMsS B IPUPOLE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro AABJICHMsI Ha XMBOM OpPraHu3M, IUIaBaHHE DbIO,
pblYary B Tele 4YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OIMCHIBATh M3YYECHHBIC CBOMCTBA Tel M (pU3MUECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYILOCTH, CHJa TSDKECTH, BEC Tella, CWIa TPEHHs, JaBIICHUE
(TBEpOro Teya, JKUAKOCTH, Ia3a), BHITAJKUBAIOUIAs CHJIA, MEXaHWYeckas padora,
MOIITHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QQHUIMEHT IOJIE3HOTO JeHCTBUS
MEXAaHU3MOB, KMHETUYECKasi W MOTEHLUAJIbHAsl SHEPIUs), IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUECHUS U €UHULIbI
($U3NUeCKUX BEIMYMH, HAXOTUTH (DOPMYIIBI, CBS3BIBAIOIIME JaHHYIO (PH3HUECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TIpaUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(bu3nUeCKUX BEIUYMH,

XapaKTepu30BaTh CBOMCTBa Tei, (PU3MYECKHE SBJICHHUS M MPOLECCHI, HCHOJb3YS
npaBujia CJIOXKEHUs CUi (BIOJIb OJHOW TpsiMOif), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBeCUsl pblyara (0JI0Ka), «30J0TO€ MPAaBUIIO» MEXaHMKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DHEPruu, IpHU OTOM JaBaTb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBSACHATh (U3UYECKUE SIBJIEHMS, MPOLECChl M CBOWMCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh PUUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUHM, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3amaud B 1-2 JneicTBHA, HCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBaloIMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (POPMYIIBI U
IIPOBOAMTH PAacu€Thl, HAXOJUTh CIPABOYHBIE JaHHbIE, HEOOXOAMMBIE IJISI PELICHUS
3aJa4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (U3UYECKOM BETUUNHBL;
pacrio3HaBaTh NPOOJIEMBbI, KOTOpPHIE MOXXHO pELIMTh MPH MOMOIIM (HU3HUYECKHX
METO/0OB, B OIIMCAaHWM MCCIENOBAHUS BBIACIATH IPOBEPSIEMOE IPEAINIOIOKEHHE
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(rumoresy), paszauyaTh M HMHTEPIPETHPOBATh IOIYYEHHBIH pe3yiabTaT, HAXOAWUTh
OLIMOKH B XOJI€ OTIBITA, 1EJIaTh BBIBOBI 110 €TI0 PE3YJIbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB
TeJ:  (OPMYIHMPOBATh IPOBEPSIEMbIE NPEANONOXKEHUs, COOUPAaTh YCTAaHOBKY W3
NPEI0KEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XO/1 OIBITa M (POPMYIIMPOBATH BHIBOJIBI,
BBINOJIHATh IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tela, 00béMa, CUibl U
TEMIIepaTypbl C UCIOJIb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3alMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0COMIOTHOM MOTPELTHOCTH U3MEPEHUH;
IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJHOM (M3MYECKOH BEIMUYUHBI OT IPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX NU3MEPEHUH (3aBUCUMOCTH IIYyTH PAaBHOMEPHO JIBHXKYILErOCs
Telna OT BPEMEHM JIBHKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH TelI M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOIIAAU
CONPUKOCHOBEHMSI TEJl, CUJIbl YIPYTOCTH OT YJUIMHEHMS NPYXKUHBI, BHITAIKUBAIOLIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTW Tela MW OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJla, OT IJIyOHMHBI, HA KOTOPYIO IOIPY>KEHO TeoO,
yCIOBUH IJaBaHMS TeJ, YCIOBHI paBHOBecHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cielysd MpeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThbl MOJy4YECHHON
3aBUCUMOCTH (M3NYECKUX BEIMYUH B BHJE MNPEUIOKEHHBIX TaOIMIl U TpaduKos,
JlenaTh BBIBOJBI 110 pe3yJIbTaTaM UCCIIEIOBAHMNS;

IPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH M TBEPAOrO TeNa, CWIA TPEHHUsS CKOJIBXKEHUSA, JaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLas Ha MOTPYKEHHOE B KHUIKOCTb TeEJO,
KO3 PHUIMEHT TOJE3HOrO ACWCTBUS MPOCTHIX MEXAHU3MOB), CIENysl HPEAIOKECHHON
WHCTPYKIWU: TIPU BHIMIOJIHEHUH U3MEPEHHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEJIMYUHBI;

coOuoiaTh TMpaBWja TEXHUKM Oe30MacHOCTH IMpu paboTre C J1abOpaTOPHBIM
000pyI0BaHNEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OApPOMETp, phluar, MOJBMXKHBIN 1
HENOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOHl Ha MX OMHUCAHUSA (B TOM YHCIE: MOAIIMIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THJPABINYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOW HAcoc,
apeoMeTp), UCIHOJb3Ysl 3HaHHUS O CBOMCTBaX (PU3MYECKHUX SIBICHUH U HEOOXOAMMBIE
(duznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTh HMH(MOPMAIMIO O TMpHUMEpax) MPaKTUYECKOrO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl oOecreyeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYKarolllei cpese;

OCYIIECTBIISAITh OTOOp HMCTOYHMKOB HH(popManuu B VHTepHETe B COOTBETCTBUU C
3aJIaHHBIM ITOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN U IIyTEM CPaBHEHUS
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Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS TPOTUBOPEUNBON
WA MOET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-IOMYJSAPHYIO JINTEPATypy
(GU3MYECKOro cojep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHrepHer,
BJIAJCTh NMpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMALUU W3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE NMUCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMarmu (ru3n4eckoro coaepkaHusi, B TOM YHCIIE MyOJIMYHO JIeNaTh
KpaTKhe COOOIICHHUS O Pe3yJIbTaTax MPOEKTOB MM y4eOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BATh HM3YyYCHHBIH MOHATUHHBIA ammapar Kypca (QH3HKH,
COIIPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALUECH;

IPY BBINOJIHEHUH Y4EOHBIX IIPOEKTOB U HCCIEAOBAaHUM pacrpenenarts 00sS3aHHOCTH B
IpYyIIIEe B COOTBETCTBUHU C IIOCTABJICHHBIMU 33/1a4aMU, CIEIUTH 32 BBIIIOJIHEHUEM IUIAHA
NEeHCTBUH, aJeKBAaTHO OLCHUBAaThb COOCTBEHHBIM BKJAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAasi MHEHUE OKPYKAOLIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

MCIIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JABUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPUCTAJIMYECKHE M aMop(HBIE Tea,
HACBIIEHHBI U HEHACBIICHHBIN Map, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSI
SHEprus, TeIJIOBOM JBUTaTellb, SJIEMEHTAPHBIM JIEKTPUUECKUM 3apsl], IEKTPHUECKOe
1oje, MPOBOAHUKU M JUAIEKTPUKH, MOCTOSHHBIM 3JIEKTPUYECKHH TOK, MarHuTHOE
noJe;

pasnnyarh sBIeHUs (TEIUIOBOE pacIIMpEeHHEe W cXKaTue, Terlonepenada, TeIuIoBOe
paBHOBECHE, CMauyMBaHUE, KANWUIPHbIE SBJIEHUS, UCIAPEHHUE, KOHJAEHCAIMs,
IUIaBJIeHWe,  KpUcTaum3auus  (OTBepJeBaHME),  KUIEHHE,  TeIulonepeaayda
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTpU3aLUs TeJl, B3auMOJIEHCTBUE
3apsA0B, ACMCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aWMOJIEHCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJIS HA MPOBOJHUK C TOKOM, 3JE€KTPOMAarHUTHAs
UHAYKIMS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSBIICHUE U3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM uyucie (U3MYECKHE SBJIEHUS B TPUPOJIE: IOBEPXHOCTHOE HATSKEHUE W
KallWUISIpHBIE SIBJIGHUSI B MPUPOAE, KpHUCTaulbl B mpupoae, uznydenue CounHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, 5SIEKTPUUYECTBO JKUBBIX OpPraHHU3MOB,
MarHuTHOE ToJsie 3eMild, Jipeld MOJIHCOB, POJIb MAarHUTHOTO MOJISA /M JKU3HU Ha
3emiie, MOJISIPHOE CHSIHME, IPU 3TOM IEPEeBOAUTH MPAKTUYECKYIO 33]auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHHI;

OTMCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAS HHEPrus, KOJIWYECTBO TEILIOTHI, YyHAEIbHAas
TEIUNIOEMKOCTh ~ BEILECTBA, YyJA€IbHAs TEIUIOTa IUIABJIEHUS, YJelbHas TeIoTa
napooOpa3zoBaHUs, y/AelbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQUIMEHT MOJE3HOTO
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NEeNCTBUS TEIJIOBOM MalllMHBI, OTHOCHUTEJIbHAs BIAXXHOCTh BO3/yXa, JJIEKTPHUUECKUN
3apsl, CHUJa TOKa, OJJIEKTPUYECKOE HAIpPsDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
YIIE€IbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOT0 TOKA), IpU
ONKCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI HCIOIb3yEeMbIX BEIUYHMH,
0003HauCHHSI ¥ eIUHHIBI (PU3NUECKUX BEIWYHMH, HAXOAUTh (HPOPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS U NPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUSl BEIIEeCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU Toyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ywacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (pU3MUECKHE MPOIECCHl M CBOICTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluii  NPAaKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrHUeCKUX IIaroB ¢ Onopoi Ha 1—
2 UW3yYeHHBIX CBOICTBa (U3WYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB  HIIU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIIONIB3YsA 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIOIIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHAJM3a YCJIOBHSA 3a/aud
3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JIsl €€ PeIleHuUs, IPOBOAUTH PAacUEThl U
CpaBHUBATh MMOJIyYCHHOE 3HaUCHNE (PU3NUECKON BETMUNHBI C H3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIHA (PHU3HUECKUX
METOJIOB,  MCIIOJNb3ysd  ONUCAaHUE  MCCIENOBAaHUS,  BBLICHATH  MPOBEPSIEMOE
IPENIOJIOKEHNE, OLIEHWBATh MPaBUWJIBHOCTh TMOPSAKAa IPOBEIACHUS HCCIEA0BaHUSA,
JIeJ1aTh BBIBOJIBI;

IIPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3UUYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten (KanwuIspHbIE SIBICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTH TNPOIIEcca OCTHIBAHUS U HarPEBAHUS NPU U3ITyYEHUH OT LIBETa
u3Iydaome (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHAapeHHst BOABI OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAAM €€ TMOBEPXHOCTH, OHJIEKTpHU3alUus Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3YalIHM3alisi MATHUTHBIX MOJEeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MO
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOABHUIaTEIs
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh MPOBEPsSEMbIE TPEINOIOKEHUs, CcOOUpaTh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OpyJIOBaHMs, ONMCHIBaTH XOJA OMNbITa U
(GbopMyITUPOBATh BHIBOJIBI;

BBITIOJIHSTH MPSIMbIe U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHON BIAXKHOCTH BO3]lyXa,
CWJIBI TOKA, HANpPsDKEHUS C MCIOJIb30BAaHHEM aHAJOrOBBIX INMPHUOOPOB U JATYMKOB
¢bu3nYeCKUX BENWYMH, CPaBHMBATh pPE3yJIbTaThl H3MEpPEHUNl C y4€TOM 3aJaHHOI
a0COTIOTHON MOTPEIIHOCTH;
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IPOBOJIUTH MCCIIEJOBAaHHE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYUHBI OT JPYrou C
UCIOJIb30BAaHUEM TPSAMBIX W3MEPEHUHN (3aBUCUMOCTb COIPOTHBIICHHUS MPOBOJHHUKA OT
€ro UIMHBI, IUIOINAJU IONEPEUYHOI0 CEYECHUs U YACIBHOIO COIPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CHJIbI TOKA, HAYLIETO Yepe3 MPOBOJHUK, OT HANPSDKEHMS HA IPOBOIHUKE,
UCCJIEJOBAHKUE I10CJIEIOBATEIbHOIO U MAapajUIeIbHOTO COEJUHEHHM IPOBOJAHHUKOB):
IUIAHUPOBATh MCCIEOBaHUEe, COOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHHS, CICAYS
NPEeUIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

NPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIUYMH (yIeNbHas TEII0EMKOCTh
BELIECTBA, CONPOTUBJIEHUE NTPOBOJHUKA, pPa0OTa U MOIIHOCTb 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh HM3MEPEHMs, coOUpaTb AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IPEJJI0KEHHOW MHCTPYKLMY, U BBIYUCIISATh 3HAUEHNUE BEIUUNHBI,

coOuoaTh TpaBWJa TEXHUKH O€30MacHOCTH Ipu pabore ¢ 1abopaTOpHBIM
000pyI0BaHKEM;

XapakTepu3oBaTh MPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € ONOpPON HAa UX OMMCAHUS (B TOM YHCIE: CUCTEMAa OTOILJICHHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUYMK AIIEKTPUUYECKOU
SHEPruM, 3JIEKTPOOCBETUTENbHbIE NPUOOPBI, HArpeBaTEIbHbIE 3JIEKTPOIPHUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBICHUH U
HEo0X01uMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE HPUOOpHI IO
CcXeMaM M CXEMaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOIl, PEOCTar), COCTaBIISATh
CXEMBI 2JICKTPUYECKUX LIETIEH ¢ MOCIENI0BAaTEIbHBIM U MapaUIeIbHBIM COCIMHEHUEM
3JIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPUUECKUX IIeTIeH;
OPUBOAUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPUMEPax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJIHEBHOW XM3HM AN OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpOicTBaMmu,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollei cpere;

OCYILECTBIISATh MOMCK HH(pOpManuu (u3ndeckoro cojepxkanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M IYTEM CpPaBHEHUS JONOJIHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHQPOpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOIHEHUH YUEOHBIX 3a/laHMI HAyYHO-IOMYJSPHYIO JIUTEpaTypy
(bu3NYEeCKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJIQ/IeTh MpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHblEe COOOLIeHHs, 0000mas
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEPKAHMS, B TOM 4YHCIIE
nyOJIMYHO  TPEJCTaBIsATh  Pe3yabTaTbl MPOEKTHOW WM  HCCIEN0BATEIbCKON
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JESATEIBHOCTH, NP 3TOM I'PaMOTHO HCIOJIb30BaTh W3YYCHHBIN NMOHSATUMHBIN anmapar
Kypca (pHU3MKH, CONPOBOXIATh BHICTYIICHHE MTPE3CHTAIHEH;

IOpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB U MCCIEIOBAHUN (PU3MUECKUX IPOLIECCOB
pacrpenenars 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 33JayaMH,
CIIEIUTh 3a BBIIOJHEHMEM IIJJaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIAaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSBIISASL TOTOBHOCTD pa3pelaTh KOH(IUKTHL.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh IIOHATHS: CHCTEMA OTCUETA, MAaTepHalibHAsg TOYKA, TPACKTOPHUS,
OTHOCUTEIIEHOCTh MEXaHUYECKOTO JIBHKCHUS, Nedopmanus (yrnpyras, TiacTUIecKasi),
TPEHHE, UEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTb M IMEPErpy3KH, LUEHTP
TSOKECTH, a0CONIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHUYeCKHe KoileOaHWsi W  BOJHBI, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JAIIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W ToromnieHus, anbda, O6era- M ramma-
W3JIyYEHHUS], U30TOIIbI, IAEPHAs SHEPreTUKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE, CBOOOHOE MaIeHUE Tell, pABHOMEPHOE
JB)KEHUE 10 OKPYKHOCTH, B3aWMOJICHCTBHUE TEJ, PEAKTUBHOE JBH)KEHUE,
KoJieOaTenbHOE JBIKEHHE (3aTyXaloIllue W BBIHYXJICHHBIC KoJeOaHMs), pE30HAHC,
BOJJHOBOE JBHJKCHUE, OTPAKECHUE 3BYKa, NPSAMOJMHEMHOE pacnpoCTpaHECHUE,
OTPa)KEHUE U NPEJIOMIICHHAE CBETA, I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIHEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAs] PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHHEHYATOr0 CIEKTpa HU3JIy4EHUs)
[0 ONKMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX
JTaHHOE (hU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UYECKUX SBIICHUM B OKpYKaroieM Mupe (B
TOM 4yHcie (U3NUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHe4yHOM cUCTEMBl, PEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MIIETPSICEHHE, CEMCMHUYECKHME BOJIHBI, I[YyHAMH, 3XO, ILIBETa TeEIl,
ONTHUYECKHUE SIBJICHUS B  TPHUPOJE, OHOJOTMYECKOE JICMCTBHE  BHUIMMOTO,
yIbTPaQHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaJMOaKTUBHBIN
$OH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3JIyYeHHUE NPHUPOIHBIX MHUHEPAJIOB,
JIEUCTBUE PAJIMOAKTUBHBIX M3JIYYCHUM HAa OpPraHU3M YEJIOBEKA), IPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOMCTBA (MIPH3HAKHU)
(bu3HYECKUX SIBICHUN;

OTIMCHIBATh M3yUYEHHBIE CBOMCTBA TeN M (PU3NUYECKUE SBICHUS, UCTIOJIBb3YS (pr3nyeckue
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPaAaBHOMEPHOM JIBIKCHHH,
YCKOpPEHHE, MEPEMELIECHNE, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJTHOTO TMAJCHHsI, BEC Telld, UMITYJIbC Tela, UMITYIIbC
CHWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHIIUATbHAS HEPTUS TeJa, MOJAHIATOTO
HaJl TOBEPXHOCTBIO 3EMJIM, IOTCHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKASI
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SHEprus, IOJHAas MEXaHWYecKas SHEeprus, MepuoJ M 4YacToTa KoJIeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTH CBETa, IMOKA3aTellb MPEIOMIICHUS
Cpefbl), IPH ONHCAHWM TMPABHIBHO TPAKTOBATh (PU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBI (DU3NYECKHX BEJIMYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (DU3UYECKYIO BEIWYHHY C APYTUMH BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPaHEHHsI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMII CYNEPIIO3ULUU CHII,
IPUHIUI OTHOCUTENBbHOCTHU ["anuies, 3akoHbsl Hpr0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsioBOrO U
MaccoBOro 4YHcCel TIpU SAACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3MUYECKHE MPOLECChl W CBOMCTBA TEJl, B TOM YHUCIE U B KOHTEKCTE
CUTyallUd  NPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJIEZICTBEHHbBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOil Ha 2—
3 u3ydyeHHBIX CBOMCTBA (U3UYECKUX SABICHUH, (PU3UUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pewarb pacy€THble 3aa4n (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCIIOIb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3a/layd 3alliChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIAE WIIH
U30BITOYHBIE JTaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOAMMBIEC Ul PEUICHHUS,
OPOBOIUTH PACYETBl M  OICHWBATh PEATUCTUYHOCTH TIOJTYYEHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIM (PHU3HUECKUX
METO/MOB,  HCIIONB3ysS  ONHCAaHUE  HWCCICAOBAaHMS,  BBIICIATH  IPOBEPSEMOE
NPENOI0KEHNE, OIICHWBATh TPABWIIBHOCTh TIOPSIKAa TPOBEACHUS HCCIECIOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHl HAOIIOJICHUN U OTIBITOB;

MIPOBOJUTH OTBITHI N0 HAOMIOACHNIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs YHEPTHHU, 3aBHCUMOCTh
nepro/ia KojebaHuil MPyKMHHOTO MasITHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJeOaHUH, NPSIMOJIMHEHHOE pacpoCcTpaHeHue
CBETa, pPa3jiokeHHe OeIoro cBeTa B CHEKTP, U3YyYCHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsl MpeaMera B coOMparoliel JIMH3E,
HaOJI0IeHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB HM3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PyYIOBaHMS, OTIMCHIBATH XOJ OTBITA U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIKI;

IPOBOJIUTHh TPU HEOOXOAMMOCTH CEpPHUI0 NPSMBIX H3MEPEHUH, ONpenenss cpeaHee
3HaYeHHE H3MepseMoi BeNUYMHBI ((OKYCHOE pacCTOsSHHE COOUpAIOLIeH JIMH3BI),
000CHOBBIBaThH BBIOOp criocoba nu3mepeHus (M3MEpUTEIHLHOTO MPUO0pPa);

IPOBOJUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEIUYMH C HCIHOJIb30BaHHEM
OpSAMBIX M3MEPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHH IMPU PaBHOYCKOPEHHOM
NBIDKEHUH 0€3 HadalbHOH CKOPOCTH, Tiepuojia KOJeOaHWH MaTeMaTHdecKOoro
MasiTHAKA OT JUIMHBI HHUTH, 3aBUCHMOCTH yIJla OTPaKEHHUS CBETAa OT yria MaJleHHs U
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yria npeJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSITEIEHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yiabTaThl IOJYYEHHOH 3aBUCUMOCTH
¢u3nUecKux BEIWYMH B BHJE TAOMUI] U rpaduKOB, AeTaTh BBIBOABI MO PE3ylIbTaTaM
UCCIIEIOBAHMSI;

IPOBOJAUTH KOCBEHHbIE HU3MEpeHHs (U3NYECKUX BEIMYUH (CpedHsisi CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHUE CBOOOIHOTO MaJCHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEeHHs CKOJIBKEHHUS, MeXaHH4YecKas padora u
MOIIIHOCThb, 4YacTOTa M MEpuoja KojeOaHUH MaTEMATUYECKOTO M IPYKUHHOIO
MasiTHUKOB, OITHYecKas Cujia CcoOuparolled JUH3bI, pPaJUOaKTUBHBIA (OH):
IUIAHUPOBATh U3MEpPEHUs, COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBIIOJIHSTH
U3MEPEHHUs, CIeAys MPEUIOKEHHON MHCTPYKLIHMH, BBIYUCIISTh 3HAYCHUE BEIUYHMHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIE PE3YJIbTaTbl C YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHU;

coOnrofaTh TMpaBuja TEXHUKM Oe30macHOCTH TMpu  paboTe ¢ 71abOpPaTOpPHBIM
o0opynoBaHuEeM;

pa3nuyaTth OCHOBHBIE TPU3HAKM M3YYEHHBIX (DM3MYECKHX MOJENEH: MaTepuanbHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IJIaHETapHask MOJIEb aTOMA, HYKJIOHHAs! MOJI€NIb aTOMHOTO S1pa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUOMETP, JaTYHKHU MOJIOKEHUS,
paccTOosSHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IEPUCKOI, (poToamnmapar, ONTHYECKUE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa Buibcona), ucCmonb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
WU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOIECCOB IMPH PELICHUH Y4eOHO-
NPAaKTUYECKHUX 3ajlay, ONTUYECKHUE CXEMBbI JJIS MOCTPOCHUS M300paKeHU B IJIOCKOM
3epKajie ¥ coOuparouieil TuH3e;

IOPUBOAUTE TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEpax) MNPaKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW KM3HM A OOecredeHus
0€30MacCHOCTH MpH OOpaIleHud ¢ NpUObOpaMu U TEXHUYECKUMH YyCTpOICTBaMH,
COXpaHEHMsI 370pPOBbsi M COOJIIOIGHHMS HOPM OSKOJOTHYECKOIO TIOBEACHHS B
OKpYKarolllei cpese;

OCYILIECTBIIATh MOMCK HMH(OpManuu (¢uzndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsl TMOUCKOBBIM 3allpoC, HAXOAWUTH IYTH OIPEICICHUS
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIlMM HAa OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUN YUEOHBIX 3a/laHU HAyYHO-IOMYJSPHYIO JINTEpaTypy
(bu3NYeCcKOro cojJepKaHus, CIpPaBOYHbIE MaTepuanibl, pecypchl cetu HHTepHer,
BJIa/IeTh NMpUEMAMHU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE M YCTHBIE COOOIIEHNUS HAa OCHOBE MH(POpPMALUU
U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOrO COAEpKAHUS, MYOJUYHO TMPEACTaBIAThH
pe3yJbTaThl MPOEKTHOW WM HCCIIEI0BATENIbCKON NIEATENbHOCTH, IPU 3TOM I'PaMOTHO
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WCIIOJIh30BaTh M3YYEHHBINH TOHSATHWHBIN amnmapar HM3ydaeMmoro paszaena (Qpu3ukua u
COIIPOBOKIATh BBICTYIUIGHHE MpPE3CHTAlle ¢ Y4€TOM OCOOEHHOCTEeH ayAauTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM
Kontpoabubie Ilpaktnueckue (mupposbie)
n/n NMPOrpamMMbI Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Pa3nen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmuoreka [JOK
1.1 0} - 2
M3HEa - Hayka 0 fpupose https://m.edsoo.ru/7t416194
bubmuoreka [JOK
1.2 o 2 1
VISHHCCIHE BETHHAMHET https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOM ITIO3HAHUS 2 1 bubmmorexa [IOK
' e A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpocHue BelecTBa 1 bubmmorexa [TOK
' P B https://m.edsoo.ru/7f416194
29 JIBrokeHMe W B3aMMOJICMCTBHE  YaCTHII ) | bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorekxa [IOK
2.3 A 2
FRETGTHELS COCTORHIE BEHiettna https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmorekxa [IOK
3.1 M 3
CXAMITICCIOT ABIDICHHC https://m.edsoo.ru/7f416194
3.2 HNuepus, Mmacca, IOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6mmoreka [JOK
) TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBieHune *KUIKOCTH 5 Bubmmorexa LIOK
' A https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 TMOCpepHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBUE )KUJIKOCTU U ra3a Ha MOTPYKEHHOE 7 3 bubmuoreka [JOK
) B HUX T€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
.1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hlpoctere MexarH3MEI > ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
>3 Mexattirieckas oHeprits 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM
Ne o/m Kontpoabnbie Ilpakrnueckue (uupposbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsbl
Pa3nes 1. TenJioBble siBJIeHUS
L1 C . 7 bu6mmoreka [JOK
. TPOEHUE U CBOWCTBA BEIIECTBA
P B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
. 5
1.2 Terumoste mporeccet 21 ! https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
1 DNIEKTpUUECKHUE 3apsiibl. 3apsKEHHbIE Tela 7 | bubnmnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
. i i 2 1 7
2.2 [TocTOSTHHBII NMEKTPUIECKUN TOK 0 hitps-//m.cdsoo.ru/7f418 1 ce
bu6mmoreka [IOK
2. M 1 1.5
3 ATHITHBIC ABJCHIA 6 https://m.edsoo.ru/7f4181ce
24 5 4 bubnmnoreka [JOK
. JEKTPOMArHUTHAS WHIYKIIHS
crIpo She https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5

28



9 KJIACC

KoanuectBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM
Ne o/m Kontpoabnbie Ilpakrnueckue (uupposbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsbl
Pa3nen 1. Mexanuveckue siBJIeHUS
L1 MexaHnueckoe ABMKEHHE M CIIOCOOBI €ro 10 | bubnunoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMOACHCTEIE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJie0aAHUS ¥ BOJHBI
bu6nmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATITICCIIE BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNIEKTPOMarHUTHOE rnoJjue u 6 ) bubnmnoreka [JOK
) ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI paCIpOCTPaHEHHUS CBETA 6 2 bubmuorexa [JOK
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https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JI 0 6 3
HHSBL I OTTITIECKHE TPHOOPHL https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 4 1 bubmorexa IOK
’ Y B https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAepHble peakiin ! ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpenue u 00001IeHNE CcoOnEpIKaHUS 9 ) bubnnorexa [JOK
' Kypca ¢pusnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Nen/m | Tema ypoka Koumiecreo 1acos DJ1eKTPoHHbIe HH(POBLIe
Bcero Kontpoabnbie IIpakruyeckme  00pazoBaTebHbIe
padoThI padoThI pecypcbl

1 ®uszuka — Hayka O mpupone. SBieHus |
MIPUPOJIbI

2 Du3nYECKUE SBJICHUS 1

3 Ou3nyeckue BEIMYNHBI U UX U3MEPECHHE 1
Ypok-uccrienoBanue "Uzmepenue

4 TeMIeparypsl IpU IIOMOLIU KUIKOCTHOIO 1 1
TEPMOMETPA U AaTYUKA TEMIEpaTyphl"
Meroasl HayyHOro mno3HaHus. OnucaHue bu6mmoreka [JOK

5 . . 1
(bU3MYECKUX SIBICHUN C TTOMOIIBIO MOJeNei https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoressl:

6 JAJIBHOCTh TOJNETA IIAPHKA, IIYHIEHHOIO 1 |
TOPU30HTANIBHO, TeM OoJbllle, YeM OoJblle
BBICOTA ITycKa"

; Crtpoenue BEIIECTBA. OnBbITHI, BuGmiorexa LIOK
JIOKa3bpIBalOIIME  JIUCKPETHOE  CTPOEHHUE 1 hitps://m.edsoo.ru/f09fe0a
BElIECTBA

3 1 bu6mmorexa [IOK
Jlmietiite SaCTHIL BetlecTsa https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «OnbIThI o

9 HAOJIOACHUIO  TEIJIOBOTO  PAaCUIMPEHHS 1 1
ra3oB»

10 ArperaTHble COCTOSIHHSI BEILIECTBA 1
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OcobenHocTH arperaTHbIX COCTOSIHUM BOJBI.

11 O606mmenue no pasaeny «llepBoHauanbHBIC Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA
Mexanuyeckoe aBuxeHue. PaBHomepHoe u bu6mmoreka [JOK
12
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
13 Cropocts. EAMHHLEL CKopoCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu 1 BpeMeHM IBUKECHUS Bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprus. Macca — Mepa HHEPTHOCTH T Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 IInorHocts BemiecTBa. Pacuer Maccel u bubmuoreka [JOK
o0beMa TeJia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas  pabGora  «OmpeneneHue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenne 3agau mo Teme "IlmOTHOCTH bu6nmoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapaKTepUCTHUKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «M3yuenue
20 3aBUCHUMOCTH pacTsDKeHus (aedopmarun)
MIPY>KUHBI OT MPUITIOKEHHON CHITBD)
21 SIBnenune Tarorenus. Cuia TSHKECTH
CBsa3p MEX CHJION TSKECTH M Maccoi
22 tena. Bec Tﬂe}J;a. Pemenne 3amad mo teme Bubmrorexa LIOK
https://m.edsoo.ru/ff0al778
"Cuina Tskectu"
23 Cuna TsDKECTH Ha JApYrux IUIaHETax. bubmuorexa [JOK
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dusnyeckue XapaKTCPUCTHUKHU IIJIAHET

https://m.edsoo.ru/ff0al1502

bubmuoreka [JOK
24 Hsmepetiie ci. Jluamomerp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
26 Ciio)keHre JBYX CHJI, HaMNpaBJICHHBIX IO bubmuoreka [JOK
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
7 Pemenue 3a1a4 o TeMeE
"PaBHonelicTByrO1mas cui”
Cuina Tpenus u € BuAbl. TpeHue B mpupoe bubnmoreka [JOK
28
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabora «M3yuyenue
79 3aBUCHUMOCTH CHUJIbl TPEHUSI CKOJBXEHUS OT bubnunoreka [JOK
CUJIBI JaBJICHUS u Xapakrepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3a/1a4 Ha onpeneseHue
PaBHOJECUCTBYIOIIEH CUIIBI
Pemenue 3amau mo Ttemam: «Bec Tenay,
31 «I"paduueckoe n300pakeHne CHIT», bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOAEHCTBYIOIIAS CHID»)
KounTponbHas paboTta 1o TeMam:
1 «Mexannueckoe  JBIWKEHHE», «Macca,
MJIOTHOCTEY, «Bec Ttemay, «['padudeckoe
n3o0pakeHue crn, «CUIbDy
HaBnenne. CrnocoObl  yMEHBIICHHUS U bubmuorexa [JOK
33
YBEJIMUYEHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS Ta3a bubmuoreka [JOK

oT 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376
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[lepeqaua nmaBieHust TBEPABIMU TEJAMHU,

bu6mmoreka [JOK

35 KUJKOCTSAMHU U razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JaBiaeHne B >KHJIKOCTH WU Ta3e, BHI3BAHHOE bu6mmoreka [JOK
JNIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemienne 3amau no Teme «/laBieHue B bubnmoreka [JOK
KUJKOCTH U raze. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubmmorexa [OK
https://m.edsoo.ru/ff0a2970
39 I'mppaBnuueckwuii npecc bubmorexa IOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl.  IlopmHeBOM  JKMIKOCTHBIN
Hacoc
A1 Atmocdepa 3emau W OpPUYMHBL €€ bubnunoreka [JOK
CYyILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [JOK
42 Bec Bo3nyxa. ATmochepHoe 1aBieHne https://m.edsoo.ru/ff0a2bSa
43 N3mepenue atmochepHoro napneHus. Onpit bubnnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEpHOro JaBJICHUS OT bubnmnoreka [JOK
44
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
bapometp-anepou. AtmochepHoe bubmuorexa [JOK
45
JIaBJICHUE Ha Pa3JINYHbBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme " AtmochepHoe
napiieHue"
JleficTBue  KUJOKOCTM W ra3a  Ha Butmorexa LOK
47 MIOTPYKEHHOE B HUX TeNo. ApXuUMeEnoBa

cHhlia

https://m.edsoo.ru/ff0a3276
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JlaGopaTopHnas  pabora  «OmpenencHue

bu6mmoreka [JOK

48 BBITAJIKUBAIOLLEA CHJIbI, JEUCTBYIOILECH Ha 1 https://m.edsoo.ru/f0a33fc
TEJ0, MOTPYKEHHOE B JKUJIKOCTbH)
JlaGopaTopHas paborta o TeMe
«Hccnenosanue 3aBUCHMOCTH Beca Tejla B bu6mmoreka [JOK

49 R . 1
BOJIE OT 00BbEMa MOTPY)KEHHOW B KHUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJay

50 [InaBanue ten Bubmmorexa LIOK

https://m.edsoo.ru/ff0a3a96
Jlaboparopuass pabora "KoHcTpyHnpoBanwme
51 apeoMeTpa WIM KOHCTPYUPOBAHHE JIOJAKU U 1
onpesiereHue e€ rpy30mno LEMHOCTH"
Pemienne 3amau mo Ttemam: «llnaBanme
52 cynoB. BosnyxomnaBanue», «JlaBneHue bubmorexa [TOK
N https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
53 KonTponbHast pabora mo teme «JlaBieHue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»

54 Mexanunueckast pabota bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK

33 MoHOCTS . EARHHLIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82

56 VYpok-uccnenopanue "Pacu€r MoIHOCTH, |

pa3BuUBaeMoOM pH NOIbEME 1O JiecTHULE"
57 [Ipoctele Mexanm3mbl. Peryar. PaBHOBecue

CHWJI Ha pbIYare

Peryarm B TexHuke, OBITY W TIPHUPOJIE. BuGmorexa IOK
58 JlabopatopHnas  pabora «MccnegoBaHue 0.5

YCIIOBU PaBHOBECHUS pblyara

https://m.edsoo.ru/ff0a478e
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Pemennie 3agay mo TeMe  «YCIOBHUA

bu6mmoreka [JOK

59 paBHOBECHSI pbluara ! https://m.edsoo.ru/ff0a48a6
Koadduruent OJIE3HOIO JIEVICTBUS
60 MeXaHu3Ma. JlaGopaTopHas paborta 1 0.5
«3mepenue KII/] HakKJIOHHOM MIOCKOCTH»
61 Pemenne 3amau  mo Teme  "PaOora, 1 bubmuoreka [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. KuHernueckas u | bubmmorexa [IOK
MIOTEHIIMAJIbHAs SHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTrun 1 bubmorexa IOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT o TeMe
"DKcneprMeHTalIbHOE onpeeIcHue
64 W3MEHEHUS KUHETUYECKON u 1 1
MOTEHIMATbHOM 3HEPrUM NpPHU CKAThIBAHUU
TeJa 0 HAKJIOHHOM MIOCKOCTH"
65 Kontponbnas pabora mo teme «Pabora mu | |
MOIIHOCTh. DHEPTHUS»
66 PesepBHblii ypok. Pabora ¢ Tekcramu 1o | bub6nuorexa [IOK
TeMe "MexaHnuyeckoe ABHKeHue" https://m.edsoo.ru/ff0adeec6d
PesepBHbIil ypok. Pabora ¢ Tekcramu mo
67 TeMep”Z[aBnezie TBEPABIX TEII, KUJIKOCTEN U 1 bubmorexa HOK
" https://m.edsoo.ru/ffOa4ffe
ra3oB
63 PesepBHblil ypok. Pabora ¢ Tekcramu 1o 1
teme "Pabota. MomuocTs. DHeprus”
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 12
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8 KJIACC

Ne KosmnuecTBo yacos Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka
n/n Bcero Konrpoabnbie IlpakTuueckue  HM3y4YeHHMsi — 00pa3oBaTejbHbIe
padoThI padoThI pecypcbl
OcHoBHBIE MOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON | bubnmoreka [JOK
TEeopuu u ux OTIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
Mopgenu TBEPAOrO, JKHUIKOTO U
3 ras(z)[06pa3HoropH ’ Ci[)CTO}IHI/Iﬁ 1 bubmorexa IOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOspsicHeHHE CBOWCTB  TBEPHOTO,
KHUIKOTO u ra3o00pa3HoOro
4 COCTOSIHMM BeELIEeCTBA Ha OCHOBE 1
IOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOUW TeOpun
5 Kpucrannuueckue u  amopgHbie | bubnnorexa [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CmaunBaHMe W KaOWUISIPHOCTD. 1 bubnnorexa [JOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe pacmiupeHue u cxxaTue 1 Bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TemMmeparypsl
8 CO CKOpPOCTBIO TEIUIOBOTO ABUKECHHUS 1
YacTHIL
9 Buytpennss osHeprus. CrocoObl | bubmuorexa [JOK

W3MEHEHHUS BHYTPEHHEH SHeprun

https://m.edsoo.ru/ff0a5c60
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bu6mmoreka [JOK

10 Buytet Temutonepe/a https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "l[IpakTuyeckoe
HUCIIOIb30BAHUE TEIJIOBBIX CBOMCTB bu6mmoreka [JOK

11
BEIIECTB M MaTepuajoB B IEJSIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonuuectBO TEIIOTHL. Y JelbHas bubmuoreka [JOK
TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHe TemIOBOro OajaHca.

13 TSHJIOO6M€H u TETJIOBOE Bubmmorexa LIOK

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

14 "UccnenoBanue SIBJICHUSI bubmuoreka [JOK
TEIUIOOOMEHAa TMpU  CMEUIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacyer  kommyecTBa  TEIUIOTHI,

15 HEOOXOUMOTO ISl  HarpeBaHUS
Tela W BBIIETSIEMOTO UM  TIPH
OXJIQXKICHUH
JlaGopaTopHas abora

16 "OHpI;Z[CJIiHI/Ie y,H:HLHOﬁ Bubmiorexa LIOK

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

17 DHeprus TOIJIBA. VnenvHas bubnuorexa [JOK
TEILIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
IInaBnenue u OTBEp/ICBaHUE

18 KPUCTAUIMYECKUX  TEIN. 5J;GJ'II)H2L$I bubmorexa [TOK

https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS
19 JlaGopaTopHnas pabota bubnuorexa [IOK
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20

"OnpeneneHue yIeabHOW TEIIOTHI
IUIaBJIeHU JInaa"

[TapooOpa3zoBaHue U KOHJIEHCAIUS.
Ucnapenue

https://m.edsoo.ru/ff0a72fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. VY nenbHas TETJI0Ta
napooOpa3oBaHUsl M KOHJICHCAIUH.
3aBUCUMOCTh TEMIEPATYPhI
KHUIICHUS oT aTMOC(epHOTo
JaBJICHUS

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

22

BnaxnocTs Bo3nyxa. Jlaboparopnas
pabora "Onpenenenue
OTHOCHUTEIIbHOU BIIOKHOCTH
BO3ayXxa"

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

23

24

25

Pemienne 3amau Ha omnpeneneHue
BJIAJKHOCTH BO3/lyXa

[MpuHmunel  paboTBl  TEMJIOBBIX
neurareneid. [lapoBas  TypOuHa.
JIBuraresb BHyTPEHHETO CTOpPaHUs
KIIg TEIIOBOTO JIBUTATEIA.
TermnoBele JABUraTeNIM M 3alllUTa
OKPYKAIOLIEH CpelIbl

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

26

3aKOH COXpaHEHMsI U IPEBpaIICHUS
OHEPTHH B TCIIOBBIX ITPOIECCax

27

[ToaroroBka K KOHTPOJBHOM padoTe
no Teme "TemoBnple SABJICHHA.
N3meHeHnne arperatHpIX COCTOSIHHI
BenrecTna"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8312

28

KonrponsHass pabora 1o Teme

bubmuoreka [JOK
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"TerioBble sABJIEHUSA. lI3MeHeHue
arperaTHbIX COCTOSIHMH BeriecTa"

OnekTpuzanusa Ten.  JBa pona

https://m.edsoo.ru/ff0a86ae

29 ANEKTPUYECKUX 3apsI0B
Ypoxk-uccienoBanue

30 "OnexTpuzanus Tel HHAYKLUUEH U
IIPU COIPUKOCHOBEHUU"

31 B3aumopeiicTBue 3apsyKE€HHBIX TeIl. bubmmorexa [IOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DneKTpuuecKoe TnoJe.

0 HanpsokeHHOCTh  3JIEKTPUYECKOTO bubnnoreka [JOK
nons. IlpuHmun  cynepno3unuun https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEH
Hocurenu aneKTpudeckux 3apsaoB.

33 OnemeHTapHblid  3apsa. CrpoeHue
aToma

34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnnorexa [JOK
COXPAaHEHHUS ANEKTPUUYECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6

35 Pemienne 3amau Ha mnpumMeHeHHE bu6nmoreka [JOK
CBOMCTB 3JIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
ONEKTPUUECKUN TOK, YCIOBHUS €r0

36 CYU.ICCiBOBaHI/ISL ’ HcTounuku bubmorexa HOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIencTBUA 2IEKTPUIECKOTO TOKA Brbmiorexa LIOK

https://m.edsoo.ru/ff0a96b2

Ypoxk-uccienoBanue "JleiicTBUE

38 AJIEKTPUYECKOTO oISt Ha

MPOBOJHUKHU U JUAJIEKTPUKHU"
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DJIEKTPUYECKUH TOK B MeTajuiax,

bu6mmoreka [JOK

39 KHUJKOCTSAX U razax https://m.edsoo.ru/ff0a9838

40 OnekTpuueckas  uenb U €€
COCTaBHbIE YaCTH
Cuna Ttoka. JlaGoparopnas pabota

41 "Usmepenue u ’ pefynnp(l))BaHI/Ie 0.5 BuGmmorexa LIOK

" https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DneKTpuuecKoe HanpsKEHUe.

4 Bonermerp. JlaGoparopnast pabota 0.5 bubmmorexa [IOK
"U3mepeHue U peryauMpoBaHuE https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBieHue MIPOBOJAHHKA.
43 YIIGJII)I)HOG con]:omjneﬂne Bubmiorexa LIOK
https://m.edsoo.ru/ff0aa738
BelIeCcTBa
JlaGopatopHas pabota
"
44| conpomanenma spowpmsn or ar 1 b morera LIOK
https://m.edsoo.ru/ff0aa738
JUIMHBI, TUIOMIAA  TONIEPEYHOTO
cedeHus u marepuana”
3aBUCHUMOCTh  CHUJIBI ~ TOKa  OT BuGmiorexa LIOK

45 HanpsbkeHus.  3akon  Owa s https://m.edsoo.ru/ff0aad44a
y4JacTKa [enu
JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHIIbI

46 TOKa I/II;[YIJ_IGTO 4yepe3 pe3ucTop, ot 1 Bubmiorexa LIOK

’ ’ https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS pesucropa u
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE W TapaLieIbHOE
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COCAUHCHUA ITPOBOIHUKOB

Jlaboparopuast pabora "IIpoBepka
NpaBWiia CIIOXKCHUS  HANPsDKCHUIN

bu6mmoreka [JOK

48 npu OCJIEe0BAaTEILHOM https://m.edsoo.ru/ff0aaas58
COCMHEHHH JABYX PE3UCTOPOB"
Jlaboparopunass pabora "IIpoBepka
49 npaBwia Ui CWIBL TOKa IIPU bubmmorexa [IOK
napasieIbHOM COCIMHEHUN https://m.edsoo.ru/ffOaadle
pe3uctopon”
Pemienne 3amay Ha mnpUMEHEHHE
50 3aKOHa OMilI JUTSt ]:awnzquoro Bubmmorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COCJIMHEHHUS TIPOBOJHUKOB
Pabora " MOIITHOCTH
51 AIEKTPUIECKOTO TOKA. III3a1<0H bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnas abota
52 "Onple)z[eniHHe paboThl U MOHIL)HOCTI/I bubmorexa HOK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DNEeKTpUYECKUe Lenu u
53 noTpeOuTeNnu JIEKTPUUECKOU bubmuorexa [IOK
sHeprun B ObiTy.  Kopotkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJBHOUM padoTe
no teme "DIEKTPUYECKUE 3apsJibl.
54 3apsKeHHbIE I;eﬂa u ’ I[I/IX Bubmorexa HOK
. . https://m.edsoo.ru/ff0abd2c
B3aUMO/ICHCTBUSI. [TocTostHHBII
AIEKTPUUYECKUN TOK"
55 KontponbHass pabora mo Teme bubnuoreka [JOK
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56

57

"DnexkTpuuecKue 3apsibl.
3apsiKeHHbIC Tena u ux
B3aUMO/ICVCTBUS. ITocrostHHBII

AIEKTPUUYECKUNA TOK"

ITocTostHHBIE MAarHuThl, X
B3aUMOJIECIICTBUE
VYpok-uccnenoBaHue "N3yuyenue
MoJIeH MOCTOSHHBIX MarHuTOB"

https://m.edsoo.ru/ff0abeal

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

59

60

61

62

MaruutHoe mose. MargauTHoe 1oJie
3eMiId M €ro 3HaueHHE I KU3HU
Ha 3emiie

OnbiT Opcrena. MaruutHoe 1ose
3JIEKTPUYECKOr0 TOKa MarHuTtHoe
T0JI€ KaTYIIKH C TOKOM

[IpumeHeHne »IIEKTPOMATHUTOB B
texHuke. Jlaboparopnas pabora
"U3yueHue MOEHCTBUS MAarHUTHOTO
I10JI Ha IPOBOJIHUK C TOKOM"

DJeKTpOABHUraTeNb MOCTOSTHHOTO
TOKa. Hcnons3oBanue
ANIEKTPOJBUTATENCH B TEXHUYECKUX
yCTPOMCTBaX W HA TPAHCHOPTE.
JlaGopaTopHas paborta
"KoncTtpynpoBanue ©  HU3y4yeHHUE
paboTHI ANIEKTpOaABUTATENS "

OneIThI ®dapanes. 3aKoH
AJEKTPOMarHUTHOU WHIYKIHH.
[TpaBuno Jlenna

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

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

43




DIIEKTpOreHeparop. CniocoOmI

[IOIy4YEHUS AEKTPUIECKONU
63 9HEpruu.  OJIEKTPOCTAaHLMU  Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPTUU
[ToaroroBka K KOHTPOJBHOUN paboTe
64 no teme  "DIeKTpuuyeckue U 1
MarHuTHBIC sIBJICHUS"
Kontponbuas pabora mo Teme
65 "aﬂeIprI/I‘leCKI/ICp U Mar"HuTHbIE 1 Bubmmorexa LIOK
" https://m.edsoo.ru/ffO0acb14
SIBIICHUS
PesepBHbIii  ypok.  Pabora ¢ Bu6miorexa LOK
66 Tekctamu 1o TeMe "TemioBbie 1
" https://m.edsoo.ru/ff0accSe
SIBIICHUS
Pe3epBHblit ok. Pabora ¢
67 TGKCE&IMI/I o yTI;Me "ITocTostHHBII 1 Bubnuorexa LIOK
. https://m.edsoo.ru/ffO0acdc6
AIEKTPUIECKUIN TOK
PesepBubiii  ypok. Pabora ¢
68 TeKcTaMu 10 Teme "MarHuTHbie 1
SIBJICHUS "
OBUIEE KOJIMYECTBO YACOB I10 68 ) 145

[NPOT'PAMME
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9 KJIACC

Ne KosnuecTBo yacos Hdara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka
n/n Bcero Konrpoabnpie  IlpakTuueckue  HM3y4YeHHsl  00pa3oBaTejbHbIe
padoThI padoThI pecypcbl

1 Mexanuyeckoe JIBUKECHUE. |
MarepuanbHas TO4Ka
Cucrema otcuyera. OTHOCUTEIBHOCTh bubmuoreka [JOK

2 1
MEXAHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NPSMOJIMHEITHOE 1 bubnunoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoOe MIPSAAMOJIMHENHOE

4 nBwkeHue. CpelnHssi 1 MTHOBEHHAs 1
CKOPOCTh

5 IIpsMONMHENHOE PAaBHOYCKOPEHHOE | bub6nuorexa [IOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxkopocTb NPSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBU)KEHHSL. 1
I'padux ckopocTH
JlabGopaTopHas paborta
"Omnpeznenenre yCKOpeHUsl Tena Mpu bubnmoreka [JOK

7 1 1
PaBHOYCKOPEHHOM  [IBJKEHHH IO https://m.edsoo.ru/ff0adbl18
HaKJIOHHOM miockocTh"

g CBoOoguoe mnanenue Tein. ONBITEI :
lanunes
PaBHomepHOE JBUKEHUE 1o

9 okpyxHoctu. Ilepmom wm wyacrora 1 bubnuorexa [JOK

obpamenus. JluneliHas u yryioBas
CKOPOCTH

https://m.edsoo.ru/ff0ael76
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10

LleHTpOCTpEMUTENBHOE YCKOPEHHE

11 IIepbiii 3akoH HeroTOHa. Bektop bubmuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3aKOH Herorona. bubmuorexa [IOK
PaBHOz€lcTBYIOIIAs c1Ila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3aKOH Hprotona. bubmuorexka [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemienne 3agady Ha nOpUMEHEHHUE bubmmorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmuoreka [JOK
15 Cuna yupyrocti. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amau mo Teme «Cuia
YIPYTOCTHY
JlabGopaTopHas aborta
17 ((OHpI;I[eJ'II;HI/IC )I(CCEKOCTI/I buomorexa HOK
https://m.edsoo.ru/ffO0aee28
PYKUHBDY
bu6mmorexa [IOK
18 Cia Tperi https://m edsoo.ru/ff0af738
19 Pemienne 3amau 1mo Teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas aborta
20 "Onple)z[eniHHe KOB(I)(I)I/III_)II/ICHTa Bubmorexa HOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenne 3amau mo teme "3aKOHBI
21 HeroTona. Cﬂnna ynpyroctu. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ffOafb8e
TPCHHS
22 Cuna TSHKECTH M 3aKOH BCEMHUPHOTO bubnuorexa [JOK
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TATOTCHUS. Y CKOpEHHE CBOOOIHOTO
HaJacHUs

VYpok-koupepennus "J[BrkeHHE TET

https://m.edsoo.ru/ff0af044

23 BOKPYI TpPaBUTALlMOHHOTO IIEHTpa
(Conneunas cucrema). ['amakTukn"
Pemenne 3amau mo Tteme "Cuna
24 A bubmuoreka [JOK
TSOKECTU M 3aKOH  BCEMHUPHOTO
. P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
Ilepass kocmuyeckas  CKOpPOCTb. bubmmorexa [IOK
25
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuanbHONW TOUYKH.
AOCOJIFOTHO TBEPIIOE TeJIO. bu6mmoreka [JOK
26 N
PaBHoBecue  TBEpHOrO TEma ¢ https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BpalllCHUS
27 MowmeHT cuisl. LleHTp TsKeCTH
)3 Pemenne 3amau mo teme "MomeHT bu6mmorexa [IOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJBHOU paboTe
79 A ™M P P bubmuoreka [JOK
no teme "MexaHu4ecKkoe IBHKEHHE.
) oe https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponpHass pabora 1o Teme
30 ™M P P bubnmnoreka [JOK
€XaHUYECKOE BIKEHUE.
N \ g https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
Nmnynsc  Tena. HWmMmynasc  CHIIBL
31 3aKOH  COXpaHEHHs  HMITyJbCa. bubnmnoreka [JOK
Yupyroe U HEYIpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/JICHICTBUE
32 Pentenne 3amau mo Tteme '"3akoH but6mmoreka [IOK
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COXpaHEeHUs ummyJbca"

https://m.edsoo.ru/ffOb096¢

13 Ypok-koudepenuuss  "PeakTuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubmuoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/f0b0ag4
35 PaGora cmiBl  TSDKECTH,  CHJIBI bu6mmoreka [JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabGopaTopHas pabora
36 «Omnpenenenue pabOTHI CUIIBI TPEHUS
Ipy PaBHOMEPHOM JIBIDKEHUHU Teja
M0 TOPU3OHTAILHOM MOBEPXHOCTH
37 Cas3b SHEPIUH u paboTBhL.
[ToreHunaneHas sHEprus
38 Kunernueckas sHeprus. Teopema o bub6nuorexa [IOK
KMHETUYECKOW SHEPTruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs DSHEPruu B
MEXaHUKe
JlaGopatopnast pabora «3ydyeHue bubnuotexa [JOK
40
3aKOHA COXPAHEHUsI SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOEe JBM)KEHHE M €TO0 bubmuoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
3aryxarolue Kose0aHusl.
42 BHI}EX(;[I;{HLIG KoJe0aHus. bubmorexa HOK
https://m.edsoo.ru/ffOb20f0
Pe3onanc
43 MaremMatnueckuii ¥ IPYKUHHBII
MasTHUKA
44 Ypok-uccnenoBanue «3aBUCUMOCTh bu6mmoreka [JOK
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nepuoAa KojeOaHUH OT >KECTKOCTH
IPYXUHBI U MAcChl IPYy3a»
[IpeBpaienue SHEPIruu npu
MEXaHUYECKUX KOJIECOAHUAX

https://m.edsoo.ru/ff0b197a
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JlaboparopHas pabora
«OrmpeenieHue 4acToThl UM TEepHOa
KOJICOAHUH TIPYKUHHOTO MasiTHUKA

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec
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50

Jlaboparopnasi pabora «IIpoBepka
HE3aBUCHMOCTH IEpHoja KoJieOaHui
rpy3a, TMOABEIICHHOTO K HHUTH, OT
Macchl Ipy3a»

Mexannyeckne BojHBEL. CBOMCTBa
MeXaHW4YeCKux BOJIH. [IpomonbHbIe 1
MOTIEPEYHBIE BOJIHBI
Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEPIOM Tele.
CelicMUYeCKHE BOJIHBI"

3ByK. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

bubmuoreka [JOK
https://m.edsoo.ru/ffOb21fe
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53

Vpok-uccnenosanune "HaOmrogeHue
3aBHCHMOCTH BBICOTBI 3ByKa OT
Y4acTOTHI"

I'pomKkoCTh 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepennus "YiapTpa3Byk u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca
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[ToaroToBka K KOHTPOJLHON paboTe
nmo TeMme "3aKOHBI COXpaHEHMS.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510
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MexaHudeckue KojieOaHusi U BOJIHBI"

KontponsHast pabora 1o Teme

55 "3aKOHBI COXpaHEHHUS.
Mexanudeckue KojaeOaHus ¥ BOJIHBI"
56 DIIEKTPOMarHuTHOE noJie. bubnmoreka [JOK
DNIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepeHuus "[xana
53 3IEKTPOMArHUTHBIX BOJIH. bubnunoreka [JOK
Hcnonb3oBaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI cBA3U"
Ypok-uccrienoBanue "U3yuenue
59 CBI:)fICTB 3JIelI[<Tp0MarHI/ITHLIx }]:(I)JIH c Bubmorexa HOK
https://m.edsoo.ru/ffOb2c6¢
MOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemenne 3amau Ha onpeaeneHue
60 4aCTOThI u JUTAHBI
AIEKTPOMATHUTHOUW BOJIHBI
DJNIeKTpOMarHuTHas MpUpOJia CBETA.
61 CKOpOlzTB CBeTa. o I;IOJ'IHOBLIG Bubmorexa HOK
s https://m.edsoo.ru/ffOb31d0
CBOMCTBA CBETa
Hcrounuku csera. [IpsamonnHenHoe
62 pacnpocTpaHeHue CBEI:Ta. 3aTMeHus Bu6miorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3akOH OTpakKeHHUs CBETa. 3epKaia.
63 PemeHHeTp 3aJad  Ha HpI/IMeII)-ICHI/IC bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue CBeTa. 3aKkoH bubmuorexa [JOK

MMPECIOMIICHUA CBETA

https://m.edsoo.ru/ff0b3aea
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[TomHOe BHYTpEHHEE OTpakKCHHE
cBeta. Hcrmonp3oBaHHWE  MHOJIHOTO

bubmuoreka [JOK

05 BHYTPEHHETO OTpakeHUs B https://m.edsoo.ru/ffOb3c5c
ONTHUYECKUX CBETOBOJAX
JlaGopaTopHas paborta
"UccnenoBanue 3aBUCUMOCTH yTJia
66 IPEJIOMJIEHUSI CBETOBOIO Jiyya OT
yria maJeHusi Ha TpaHule "BO3yX-
cTekiao""
Ypok-koHpepeHIus
"Ucnonb3oBanue MOJIHOTO
67 BHYTPEHHETO OTpPaKEHUS:
CBETOBOJIbI, ONTUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTHyeckas cuia JIMH3bI Bubmiorexa LIOK
https://m.edsoo.ru/ffOb3{2¢
69 [TocTpoenne n300pakeHUi B JIMH3aX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlabGopaTopHas paborta
70 "Onpenenenne (dhoxycHOTO bubnuotexa [JOK
PacCTOSIHUSI U ONTHUYECKOW CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
71 Vpok-koupepennus  "Onruueckue bubnuorexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'maz kak onTuyeckas CHCTEMA. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koH(pepeHus "Jled ekt

3penusi. Kak coxpanuts 3peHue"
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Pasnosxenue Oeloro cBera B CIICKTD.

74 OnbITHI HrroToHa. Crnoxenue bubnmoreka [JOK
CHEKTpaJIbHbIX 1BETOB. Jlucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlaGopaTopnast pabora "ONBITEI 1O

A3JI0’KEHUIO OEJIOT0 CBETa B CIIEKT
75 i BOCIIPUSITUIO 1IBETA HpeILMeTOI]; Bubmiorexa LIOK
https://m.edsoo.ru/ff0cOe2a
opy  MX  HaONIoJeHuu  depes
[BETOBbIC (QMIBTPHI"
YPpOK-IPaKTUKYyM "BosiHOBBIE

76 CBOMCTBA CBETA: JCTIEpCHs,
uHTEepepeHms u auppaxaus”

77 OmnbwiTel Pesepdopaa u mnanerapHas bubnunoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ffOc12a8

73 [Tocrynmarer bopa. Mogens aroma
bopa
HNcnyckanne u 1mora HUE CB

79 aTC(n\Z](fM. eKBaHTI())I. OHJIIGI/IHeeﬁqcaTeLTlg Bubmiorexa LIOK

https://m.edsoo.ru/ffOc144c
CIIEKTPBI

20 YPpOK-IpaKTUKYyM "HabmoieHue bubnmnoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PamnoakTUBHOCTE U €€ BUIEI bubmorexa [TOK

https://m.edsoo.ru/ff0c1672

20 Ctpoenue aTOMHOTO anapa. bubnuorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac

23 PannoaktuBHBIE [IpEBpAILCHUS. bubmuorexa [IOK
N3oronsl https://m.edsoo.ru/ffOclal4

84 Penrenue 3a1a4 o TEME: but6mmoreka [IOK
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"PagnoakTuBHBIE TTpEBpalCHUS "

https://m.edsoo.ru/ffOc1b4a

85 [Tepuoxa nmonypacmnana
VYpok-koH(pepeHuus

86 "I})annoalcgnibl: U3IIy4YCHUS B bubmorexa HOK

" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUIIMHE, TEXHUKE
Snepuslie CaKILIMH. 3aKOHBI
87 C(?X[I))aHeHI/I}I ' 3:p}I,I[OBOFO u Bubmiorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

23 OHeprusi CBSA3M ATOMHBIX  sJEp. bubnunoreka [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ffOc1d7a

29 Pemenne 3amau mo teme "SnepHbie
peakiuun"

90 Peakuyu cuHTe3a W HeNEHUS AI€Ep. bu6mmoreka [JOK
Hcrounnku sHeprun ConHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHIus "SAnepHas

91 JHEPIEeTUKA. HenictBus
PaAMOAKTUBHBIX  M3JyYeHUM  Ha
JKUBBIE OPraHU3MBbI"

[ToaroroBka K KOHTpOJBHON paboTe
no TteMe "DIEeKTPOMAarHUTHOE IOJeE. bubnmoreka [JOK

92
ONEeKTpOMarHuTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBeble siBaeHuUs"

KontponbHass pabora mno Teme
93 "DNEeKTpOMarHuTHOE ToJIe.
DNIeKTpOMarHuTHBIE BOJIHBI.
KBanToBeble siBaeHuUs"
94 [ToBTOpEHME, 00001IEH E. bu6mmoreka [IOK

JlaGopaTopHbie pabOTBI TO KypcCy

https://m.edsoo.ru/ff0Oc245a
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"Bzaumonencrtue tea"

[ToBropenue, ob6oOmenue. Pemenue

95 pAaCUETHBIX M KA4ECTBEHHBIX 33/1a4 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c2572
o Teme "TersoBbie pornecchr”
[ToBropenue, ob6oOmenue. Pemenue
96 pacyeTHBIX M KAueCTBEHHBIX 3aJlay 1 bubnmoreka [JOK
o TeMe "KII TETIJIOBBIX https://m.edsoo.ru/ff0c2a2?2
nsurareiaei"
IToBTOopenune, o0o6IeHue. Pemenue
97 pacquII)nﬂx u Ka‘-IeHCITBeHHI)IX 3a7a4 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekrpoycraHoBOK"
IToBTOpEHHE 00001IeHHE.
98 Ha6op1:TopH;Ie paboTtsl 1O IJlepcy 1 1 bubmorexa OK
https://m.edsoo.ru/ff0c2¢52
"CBeToBbIE sABJICHUS"
[ToBTOpenue, obobmenne. Padora ¢
99 TCKCTaI;II/I ,no IfeMe "3aKOHEBI 1 Brbmmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
IloBTOpenune, o600menue. Padora ¢
100 TCKCTaf/II/I o TeM;II "Konebanus u 1 Brbmmorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenne, o6o0menune. Pabora c
101 TeKCTaII:/II/I ’r[o Tzll\/le "CBeTOBBIC 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenne, oboOmenne. Pabora ¢
102 TekctTamu 1o Teme "KBanToBas m 1
snepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME
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YUYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

- @wsuka, 7 xnacc/lleppimkna  WM.M., HWBanoB A.W., AxuuoHepHOe OOIIECTBO
«M3nparenbcTBO «lIpocBemenuey.

- @wmsuka, 8 xwnacc/lleppimkna WM.M., HWBanoB A.W., AxuuoHepHOoe OOIIECTBO
«M3narenbcTBO «lIpocBemenuey.

- Owusmka, 9 wimacc/lleppimkun A.B., I'yrhuk E.M., OO6mectBo ¢ orpaHuyueHHOMN
OTBETCTBEHHOCTHIO «JIPODAY.

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

- ®usuka. 7 kiacc: yaeoOHo-MoToandeckoe mocooue / A.E. Mapon, E.A. MapoH. - 6-¢ u3.,
crepeotIl. - M.: [Ipoda, 2019.

- ®usuka. § kiacc: yueOHo-MoToandeckoe mocooue / A.E. Mapon, E.A. MapoH. - 8-¢ u3j.,
crepeotIl. - M.: [Ipoda, 2018.

- ®usuka. 9 knacc: yuebHo-MoToanueckoe mocooue / A.E. Mapon, E.A. MapoH. - 5-e u3z.,
crepeotIl. - M.: Jlpoda, 2019.

HUDPPOBBIE OBPA3OBATEJBHBIE PECYPCbBl U PECYPCbl CETH
HUHTEPHET

https://resh.edu.ru/subject/28/7/,

ouonuoreka [{OK,

http;//www.physics.ru/

http://www.fizika.ru/ ,

https://resh.edu.ru/subject/28/8/,

https://resh.edu.ru/subject/28/9
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