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IHOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOI'O OOILEro 0OOpa30BaHUs COCTaBJ€HA Ha
OCHOBE TOJIOKEHUW M TpeOOBaHHWI K pe3yibTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON mporpamMmbl, npencraBieHHbIXx B PI'OC OO0, a Takxke c y4eTOM
dbenepasibHON paboueld mporpamMmbl BocTUTaHUs u  KOHIENIIMU mpernofaBaHus Y4eOHOTO
npenmMera « Du3nkay.
Copepxanne mnporpamMmbel 1o (U3MKEe HAMpaBlieHO Ha (OpPMHpPOBAHHE ECTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIONIMXCSl U OPTraHM3aLMUI0 M3y4YeHHs (U3UKU HaA JIESTETLHOCTHON
ocHoBe. B mporpamMe mno (¢u3MKe YYHUTHIBAIOTCS BO3MOXKHOCTH Y4UeOHOTO MpeaMeTa B
peannzauuu TpeboBanuit ®I'OC OOO K IUIAHUPYEMBIM JMYHOCTHBIM M METalnpeIMETHBIM
pe3yabTataM OOydYeHHs, a TaKKe MEXIPEIMETHBIE CBS3M E€CTECTBEHHOHAYUYHBIX Y4EeOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOTO 001IEro 00pa3oBaHMUs.
[IporpamMma no (u3Mke ycTaHaBIMBAaeT paclpeiesieHHe Yy4eOHOro marepualia mo rojaam
oOyuyeHuss (o KiaccaM), MpeajgaraeT MNPUMEPHYIO IOCIEI0BaTeIbHOCTh M3YYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUS MPEIMETHOTO COAepX aHus ¢ Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIHUXCS.
[Tporpamma 1o ¢usuke pazpaboTaHa ¢ HENbIO OKA3aHUSI METOIMUYECKOM MTOMOIIH YUUTEIIO
B CO3/IaHUU paboueil MPOrpamMMBbl 10 y9eOHOMY MPEIMETY.
®duznka SBJISETCS CUCTEMOOOPA3YIONUIUM ISl €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE INPOIIECCOB U SIBJICHHM, U3y4aeMbIX XUMUEH,
OunoJyoruei, acTpoHoMuer u (hU3MIecKoil reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBISeT Hauboisiee siCHble 00pa3lbl NPUMEHEHHUS HAay4YHOro MeEeToJa
MO3HAHMSI, TO €CTh CIIOCcO0a MOTy4YeHHs JOCTOBEPHBIX 3HAHUN O MHpE.
OnHa W3 THaBHBIX 33734 (pU3MYecKoro oOpa3oBaHMs B CTPYKType oOImIero oopa3zoBaHuUs
COCTOMT B ()OPMUPOBAHMM €CTECTBEHHOHAYYHOM TI'pPAaMOTHOCTH M HHTEpeca K HaykKe Yy
oOydJaronuxcsi.
N3yyenne ¢usuku Ha 0a30BOM YpOBHE IMIPENIOJIaraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIMMH €CTeCTBEHHOHAYYHYIO IPAMOTHOCTb:
® HAYYHO OOBSCHSATH SIBIICHUS,
® OIICHWBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICAOBAHMS,
® HHTEPHPETUPOBATH JaHHBIE W HKCIOJB30BATh HAyUYHBIE JOKAa3aTeNbCTBA IS
MOJTyYCHHUST BBIBOJIOB.
Lenn wm3yuyeHuss (U3MKM HA YpPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl ONPENEICHHI B
Konuernmun npenogaBanus ydaeOHOTO Tpeamera «Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3AIUIX
Poccuiickoii ®enepanuu, peanu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTeIbHble MPOTPAMMBI,
yTBep)kAEHHON pernenneM Kommernn MunncrepctBa npocemieHusi Poccuiickoit denepanvu
(mpotoxoit ot 3 nexadpst 2019 r. Ne [TK48H).
Henn nzyvyenus PpU3NKH:
e nnpuoOpeTeHne HHTEepeca M CTpeMJIeHHs OOydaloluxcs K HaydHOMY H3yUEHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIJICKTYalbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TPEJCTABIEHMH O HAay4yHOM MeETOJe TMO3HaHuiA U (opMHUpPOBaHUE
HCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPY/KAIOIIUM SIBIICHUSM;

e (QopmMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJsibTaTa U3y4YeHHUs] OCHOB CTPOCHUS
MaTepud U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;



e (QopmupoBaHue NpeACTaBICHUN O ponn (DU3UKHU AJS Pa3BUTHUS APYTUX €CTECTBEHHBIX
HaYK, TEXHUKH M TEXHOJIOTHIA;

® pa3BUTHE TMPEACTaBICHUM O BO3MOXHBIX cepax Oynaymel mnpodeccnoHaIbHOMI
JeSTeNbHOCTH, CBA3aHHON ¢ (PM3UKOMU, MOJTOTOBKA K JaJIbHEHIIEMY 00y4YEeHHUIO B 3TOM
HarpaBJICHUH.

JlocTmkeHne STUX Lenell mporpamMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO OOLIEro

o0pa3oBaHMs 00CCIICYNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

e [puoOpeTeHue 3HAHUA O AMCKPETHOM CTPOEHUM BEIIECTBA, O MEXAaHUUYECKUX,
TETUTOBBIX, DJIEKTPUYECKIX, MATHUTHBIX 1 KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHHe YMEHHUHl ONUCBHIBaTh U OOBICHATH (PU3MYECKHE SBJIECHUS C
MCTIOJIb30BaHUEM ITOJTyYEHHBIX 3HAHHIA;

® OCBOGHHME METOJIOB pELICHHS NPOCTEHIIMX pacuy€THBIX 3a7ady C MCHOJIb30BAHUEM
¢u3nUecKux Moienel, TBOPUYECKUX U MPAKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHMHA HaONIOJaTh TPUPOAHBIC SIBIEHUS U  BBINOJHATH  OINbITHI,
nabopaTopHble pabOTHl M DKCIEPHMEHTAIbHBIE HCCIEAOBAHHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX MPHUOOPOB;

e ocBocHHE TpUEMOB pabOTHl ¢ WHPOpMaIHeEl (U3NISCKOTO COJNEPIKAHUS, BKIIOYAs
MHGOPMALIMI0O O COBPEMEHHBIX JOCTIDKEHUAX (GU3MKH, aHalu3 U KPUTHYECKOe
OlleHHMBaHUe UHPOpMAIU;

® 3HAKOMCTBO CO cepaMu MPOPECCHOHATHHON NEATETHbHOCTH, CBSI3aHHBIMU C (DU3HKOM,
Y COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHUSX (PH3HUecKOl HayKH.

Ha u3yuenne ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOIO OOIIETO0 0Opa3oBaHHS
otBoauTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 yacos (2 yaca B
HEJIETI0), B 9 Kjacce - 102 yaca 3 yaca B HEJIETTIO).

[Ipennaraemslii B mporpamme no Gusnke nepeyeHsb J1abopaTOpHbIX padOT U OIBITOB HOCUT
PEKOMEH/IATENIbHBIA XapakTep, YUUTeNlb JeJaeT BBIOOp MPOBENCHHS JTa0OpaTOPHBIX paboT U
OIIBITOB C YYETOM MHIUBUAYAIbHBIX OCOOEHHOCTEH 00YYaroIUXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3aJJaHUl, IpeIaraéMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOT'O 3K3aMEHa 10 (U3HUKE.



COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®usuka u e€ poJib B MO3HAHMHU OKPY:KAIOIIEro MUPA.

®duzuka — Hayka o npupoze. ABneHus npuponbl. PU3NUECKUE SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouzuueckre BenUYUHBL V3mepenue ¢uszndeckux BenuuuH. Dusnueckue MpUOOPEHI.
[TorpemHocTs u3mMepenui. MexxayHapoaHas CUCTEMA €IUHMII.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKHM M3y4daloT NpHUpoAy. EcTecTBeHHOHay4YHBIN
METOJi TO3HaHus: HAOI0JIEHHEe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHUE THUIOTES,
OKCIIEPUMEHT 110 TIPOBEPKE THIMOTE3, OOBsSCHEHHWE Ha0IogaeMoro sBieHus. OnucaHue
(bu3HYECKUX SIBICHUHN C OMOILBIO MOJEIEH.

emoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, FJEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnyeckue npuOOPH U MpoIeaypa MPSMBIX U3MEPEHUN aHATIOTOBBIM U HU(DPOBBIM

pudopom.

Jlabopamopmuwvie padbomot u onvimol.

1. OmpeneneHue UEHbI JEICHUS IKAIbI H3MEPUTEIHLHOTO MpHOopa.

N3mepenne paccTosTHUN.
N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENa.
Ornpezenenue pa3MepoB MajibIX Tel.
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N3mepenne temmepaTypbl MNpU MOMOIIM KUAKOCTHOIO TEPMOMETpAa U JaTyUKa
TEMIIepaTyphbl.
6. IlpoBeneHue wuccienoBaHUs IO IMPOBEPKE TMIOTE3bl: JAJbHOCTh IOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIIbHO, TeM 0O0JIbIlIe, YeM OOJIbIIIe BHICOTA MTyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeeHUSI 0 CTPOCHUM BellecTBA.

Crpoenue BeliecTBa: aTroOMbl W MOJEKYJIbl, MX pa3Mmepbl. OMNbIThl, JOKAa3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BELIECTBA.

JIBrxenue wactull BemecTBa. CBsi3b CKOPOCTH JIBMXKEHUSI YAaCTHUIl C TEMIEpaTypoil.
BbpoynoBckoe nBwxkeHue, auddysus. BzanMopelicTBUe dYacTHI[ BEIIECTBA: MPUTSDKEHUE U
OTTaJIKMBaHUE.

ArperatHble COCTOSIHHUS ~BEIIECTBA: CTPOEHHE Ta30B, IKUIAKOCTEH UM  TBEPABIX
(kpuctamnnyeckux) Teia. B3auMocBs3b MeEXIy CBOICTBaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTtHbIX COCTOSHUI
BO/IBI.

Hemoncmpayuu.

1. HabGmoneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddysum.

3. HabGmronenue siBIeHUN, OOBSICHAIOMIUXCS MPUTSHKEHUEM MU OTTATKWBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopusie pabomul u onvimol.

1. Oruenka AuamMeTpa aToMa METOAOM PsIOB (C UCIONIb30BaHUEM (oTorpaduii).

2. OmnbITHI O HAOIIOICHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO JEHCTBUSI CHII MOJIEKYJIIPHOTO MPUTSKEHUS.



Paznen 3. /IBuskeHune U B3aUMO/IeiicTBUE TeJl.

Mexannyeckoe JBUKEeHHE. PaBHOMEpHOE U HepaBHOMEpHOe JBHkeHHE. (CKOpOCTb.
CpenHsst CKOpoCTh IPU HEPABHOMEPHOM JBM)KEHHUU. Pacuér myTy U BpeMEHU JBUKECHHUS.

SBnenne wHepuuu. 3aKOH HMHEpIUU. B3aumoneicTBHe Tesl Kak NpUYMHA W3MEHEHHUS
CKOpPOCTH JBWKEHHUs Ted. Macca kak Mepa MHeEpTHOCTH Tena. IlnoTtHocTe BemecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00bEMA BEIIECTBA.

Cunma kak XxapakTepucTuka B3auMmozeiicTBus Ten. Cuna ynpyrocth M 3akoH ['yka.
W3mepenne cuwiibl ¢ NMOMOLIBIO JUHAMOMETpA. SIBiI€HME TAroTeHus M cuia TskecTH. Cuia
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocts. CrnokeHue cuil, HalpaBiIEHHBIX 110
oJHOM npsimoii. PaBHoxelcTBytomast cui. Cuia TpeHus. TpeHue CKOMbXKEHHs] U TPEHHUE MOKOSL.
Tpenue B npupoie U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4ecKkoro JBUKEHHs Teja.

N3mepenne ckopocTy MPSIMOJIIMHEMHOTO IBUKEHHUS.
Habmroienue sSiBjeHUsS UHEPIIUH.

Habmoienue n3aMeHeHs: CKOPOCTHU MPH B3aUMOJICHCTBUH TeTI.
CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEIL.

ok wN R

CrnoxxeHue cuil, HalpaBJICHHBIX MO OJJHOM MPSIMOM.

Jlabopamopusie pabomul u onvinol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBIKEHUS (IIApUKa B SKUAKOCTH, MOJEIHU
AJIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jajee).

2. OmnpezneneHue cperHel CKOPOCTH CKOJBKEHHUS Opycka WM IIapHKa MO HAKJIOHHOU
TJIOCKOCTH.

3. Omnpenenenue MWIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyXKMHBI OT
MIPUIJIOKEHHOM CHJIBL.

5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHsI OT Beca Tella U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laByienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlaBneHue raza. 3aBUCUMOCTb
JaBJICHUA Ta3a oT 00bEMa, TemmepaTypsl. [lepenaua naBneHus! TBEPABIMU TEIAMHU, KUIKOCTSIMH
u razamu. 3akoH [lackans. [IHeBMaTuyeckue MamvHbl. 3aBUCUMOCTh JABICHUS KUJIKOCTH OT
rnyOunbl.  I'mapocratuueckuit  mapanokc. CooOmaromuecst cocynsl.  ['mapaBimuueckue
MEXaHU3MBI.

Atmocdepa 3emim u armocepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHMS BO3IYIIHOM
obomoukn 3emum. OmbiT Toppuuemm. M3mepenune aTtmochepHOro IaBICHUS. 3aBHCUMOCTH
aTMoc(epHOro JaBlIeHHSI OT BBICOTHI HajJ ypoBHeM Mops. I[lpubopel mis u3MepeHus
aTMOC(EpPHOTO JTaBJICHHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apXxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

2. Ilepenaua naBneHUs )KUIKOCTBIO U Fa30M.

3. Coobmaronmecs: cocyabl.

4. T'mppaBinyeckuii mpecc.



5. TlposiBieHue neicTBus aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCMMOCTh BBITAJIKHBAIOIIEH CHJIBI OT 00BEMa TOTPYKEHHOH dYacTH Tena u
IJIOTHOCTHU KUIAKOCTH.

7. PaBeHCTBO BBITAJKUBAIOUIEH CUJIBI BECY BBITECHEHHOM JKUJIKOCTH.

8. VYcinoBue mIaBaHMWs TeNl: IUIABAHME WM TMOTPY>KEHHE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHHS TUIOTHOCTEH Tella U AKUIKOCTH.

Jlabopamopmusvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHON B KUAKOCTH
YacTH TeJa.

2. OmnpeneneHue BBITAJIKWBAIOUICH CHIIBL, JEHCTBYIOLIEH Ha TeNo, MNOTPYKEHHOE B
AKHUJIKOCTb.

3. IlpoBepka HE3aBHCUMOCTH BBITAJIKUBAKOLIEH CHJIbI, JCHCTBYIOIIEH Ha TEIO B
KUIKOCTH, OT MaccChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JEHCTBYIOIIEH Ha
TEJIO B XKHMJKOCTH, OT 00bEMa MOrpyKEHHON B KHUJIKOCTh YaCTH T€la U OT IUIOTHOCTU
KHUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOJAKH M OIpEACIICHHE €€
Ipy30M0AbEMHOCTH.

Paznea 5. PaGora n MoHOCTD. JHEprus.

Mexanunueckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBbI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. llpaBuiio paBHOBecus
peruara. [IpuMeHeHne mpaBmiia paBHOBECHS phldara K OJIOKY. «30J10TO€ MPaBHIO» MEXaHUKH.
KIIJI mpocThix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckast sHeprus. KunHetndeckass u mnoTeHuuaidbHas 3Heprus. lIpeBpamienue
OJIHOT'O BHJIa MEXAHUYECKOM SHEPIUU B APYroil. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl OPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onvimol.

1. Ompenenenne paOOTBI CHIBI TPEHHS TIPH PABHOMEPHOM JIBKCHHH Telld IO
TOPU30HTAJIBLHON OBEPXHOCTH.

2. HccnenoBaHue ycioBHIl paBHOBECHS pblyara.

3. Hsmepenue KII/] HakIOHHON MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUU.
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Paspnen 6. TenuioBble siBj1eHHSA.

OCHOBHBIE TTOJIOKEHUSI MOJICKYJIIPHO-KHHETHYECKONH TEOPUU CTPOSHHS BelecTBa. Macca
U pa3Mepbl aroMoOB M MoOJIeKyJ. OTmBITBI, TOATBEPXKAAIONINEC OCHOBHBIC TTOJIOKCHUS
MOJICKYJISIPHOKUHETUIECKON TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrannudyeckue u
amopdusbie Tena. OObsICHEHUE CBOMCTB Ira30B, KUJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKECHHI
MOJICKYJISIPHO-KUHETHYECKOM Teopun. CMauynBaHWE W KaNMWUIAPHBIC SIBICHUSA. |eIUIOBOE
pacIIipeHHe U CXKATHE.



Temneparypa. CBsizb TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBM)KEHHSI YacTHIIL.
Buytpennsiss aHeprus. CrocoObl W3MEHEHUsS BHYTPCHHEHW OJHEpPrHH: TeIulonepenavya u
coBepileHue padoTel. Busl Temonepenayu: TEIONPOBOAHOCTh, KOHBEKIIUS, U3ITyYCHHE.

KomuuectBo Teruiorsl. YaenpHasd TEIUIOEMKOCTh BeEMIECTBA. 1€IUIOOOMEH U TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHwe M oTBepieBaHHME KPUCTALTUYECKHUX
BEIIECTB. YAenbHas TeruioTa miaBieHus. [lapooOpa3oBanue u koHAeHcauus. lcmapenwue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEPATypbl KUIEHHS OT
aTMOC(EepHOTO JABICHHUS.

Bnaxnocts Bo3yxa.

DHeprus TOIMBA. Y IeIbHas TETUIOTa CrOpaHusl.

[Tpunuuner pabotsr TemnoBelx aAsurarene KIIJ[ TtemnoBoro nsurarens. Temsossie
JBUTATENIN U 3aIlHUTA OKPYKAIOLIEH CpeJibl.

3aKOH COXpaHEHHUs U IPEBPAILCHUS YHEPTHH B TEIJIOBBIX MpOIleccaXx.

Hemoncmpayuu.

1. HabGmonenue 6pOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddysum.

3. HaGnronenue siBIEHUI CMauyuBaHUS U KAWIISIPHBIX SBICHUH.
4. HabmioneHne TerIoBOTO PacIINpPEHUs TEIL.

5. W3meneHue naBieHHs ra3a npu U3MEeHEHHH 00bEMa U HArPEeBAaHUH WIIH OXJIAXKICHUH.
6. IlpaBuna n3mepeHus TemMrnepaTyphl.

7. Bwupapl Teruionepenayn.

8. OxnaxxJaeHue Nnpu COBEPIIEHUU PadOTHI.

9. HarpeBanue rpu coBepiieHuU padOThl BHEIIHUMU CUIIAMHU.
10. CpaBHEHHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOnroneHue KUeHus.

12. HabmtoieHue MOCTOSIHCTBA TEMIIEpaTyphl MPH TUIaBICHUH.

13. Monenu TeIIoBLIX ABUTATEIIEN.

Jlabopamopusie pabomul u onvimot.

1. OmnbITHI 1O OOHAPYKEHUIO JEMCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUSL.

OnbITHI 110 BRIPAIMBAHNIO KPUCTAJJIOB IIOBAPEHHOM COJIM WJIM caxapa.

OmnbITHI IO HAOIOIEHHIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUJIKOCTEH U TBEPIBIX TEl.
Omnpenernenue 1aBjaeHus BO3AyXa B OalsioHe MIPULIA.
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OmnbITHI, JAEMOHCTPUPYIOUINE 3aBHCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0béMa u

HarpeBaHUs WIN OXJIAXKICHUS.

6. IlpoBepka rUMOTE3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HaOmronenue u3MeHeHHs] BHYTpEHHEH SHEpruM Tella B pe3yibTare TeIvlonepenadu u
paboThl BHEITHUX CHIL.

8. HccnenoBaHue sSiBJICHHS TEIIIOOOMEHA MTPU CMENIMBAaHUH XOJIOIHOM U ropsiueil BObI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpHU TEIIOOOMEHEe C
HarpeThiM METAIINYECKUM LIUITUHIPOM.

10. Omnpenienenye yaeabHONU TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. OnpeneneHre OTHOCUTENbHOM BIaXXHOCTH BO3/IyXa.

13. Onpenenenue yeabHOM TEIUIOTHI IIJIABJICHUS JbJA.



Pasnea 7. DiiekTpu4ecKkue 1 MATHUTHBIE SIBJICHHS.

Onektpusanus Ten. [[Ba poja smeKTpuyecKux 3apsiaoB. B3auMopeicTBhEe 3apsyKEeHHBIX
ten. 3akoH Kynmona (3aBUCHMMOCTH CHUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX T OT BEIUYHMHBI
3aps70B U PACCTOSTHUS MEX]Y TEIaMH).

Onektpudeckoe moje. Hanpsok€HHOCT anekTpudeckoro mostst. [IpuHIun cyneprno3uiuu
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DJIEMEHTApPHBIN 3ieKTpuueckui 3apsia. CtpoeHue
atoma. [IpoBOAHUKY U AMAIIEKTPUKHU. 3aKOH COXPAHEHHUSI JIEKTPUUYECKOTO 3apsija.

DNEeKTpUYECKU TOK. YCIOBUS CYILIECTBOBAaHHUS 3JIEKTPUUYECKOTO ToOKa. HWcTouHMKH
MOCTOSTHHOTO TOKa. JIeWCTBHSI 3JIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUN TOK B KUJKOCTSX U ra3ax.

OnekTpuyeckas unenb. Cwia Toka. JnekTpuueckoe HamnpspkeHue. ConpoTHBIIEHUE
MPOBOJHUKA. YJIEIbHOE CONPOTUBIICHUE BemlecTBa. 3akoH Owma il  ydacTKa UEMNH.
[locnenoBarenpHOE U MapaIeIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaGota u MoOUTHOCTE 3eKTpUYecKoro Toka. 3akoH J[xoyns—Jlenna. DnekTpudeckue 1enu
Y TIOTPEeOUTENH IIEKTPUIECKOM dHEPruu B ObITY. KOpoTKoe 3aMbIKaHHE.

[locTostHHbie MarHuThl. B3auMopaeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJe€.
MarnuTHO€ 1ojie 3eMJI U €ro 3HaueHue I ku3Hu Ha 3emuie. OnbIT IpcTena. MaruutHoe moje
AJIEKTPUUYECKOTO TOKA. [I[pMeHeHne 3JIEKTPOMarHuTOB B TEXHUKE. J[eMCTBHE MarHUTHOTO IO
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTeidb IOCTOSHHOrO ToKa. Vcnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

Onpitel  @apages. SBrneHue 3nekTpoMarHuTHOM  uHAykuuu. llpaBuno  Jlenuma.
Onextporenepatop. CnocoObl TOMy4YeHHUS DJIIEKTPUYECKOW OHHEPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Tel.

JIBa poJia JIEKTPUUECKHUX 3apsiIOB U B3aUMOJCHCTBUE 3apsS>KEHHBIX TEll.
YCTpOoUCTBO U JEHCTBUE IEKTPOCKOIIA.

DnekTpocTaTuuecKast MHIYKITHUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsIIOB.

[IpoBOTHUKY U AUATIEKTPUKH.

MopenvpoBaHue CUIOBBIX JIMHUMA SJIEKTPUICCKOTO TIOJIA.

M cToYHNKN TOCTOSIHHOTO TOKA.

L oo N R WNE

JlelicTBUS AIIEKTPUUECKOTO TOKA.

=
o

. DNEKTPUUYECKUHN TOK B )KUIKOCTH.

=
=

. ['a30BbIii pa3psa.

[EEN
N

. I/ISMepeHI/Ie CHJIBI TOKA aMIICPMETPOM.

[EEN
w

. I/I3MepeHI/Ie QJICKTPUYICCKOTO HAIIPAKCHUA BOJIbTMCTPOM.

[EEN
D

. PeocraTr 1 MarasuH CONpOTUBIICHUN.

[EEN
(92

. BsanmMmonericTBrEe NOCTOSHHBIX MAarHUTOB.

[EEN
(o))

. MOI[GJII/IPOBaHI/Ie HEBO3MOXHOCTHU pa3aCICHUs MMOJIOCOB MArHuTa.

=
~

. MOI[GJ'II/IPOBaHI/Ie MarHuTHBIX ITOJIEH TTOCTOSHHBIX MarHUTOB.

[EEN
o]

. OmeIT OpcTena.

[EEN
Ne]

. MarauTHoOe€ 1ojie ToKa. JIEeKTPOMArHuT.

N
o

. [lelicTBME€ MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.



21.
22.
23.
24,
25.

3JI€KTp0IIBI/II‘aTeHL IIOCTOAHHOTI'O TOKA.

HccenenoBanue sSBIEHUS IEKTPOMAarHUTHOM MHAYKLMH.

OnbiTel Papanes.

3aBUCHUMOCTH HarpaBJICHHUA UHAYKIIHUOHHOT'O TOKa OT YCJ'IOBI/Iﬁ €0 BOBHUKHOBCHHUAI.
ONeKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopmuwvie padbomot u onvimol.

1. OmnpITbl O HAOIIOJEHUIO 3JIEKTPU3ALUU TEJ UHAYKLIUEH U PU COTPUKOCHOBEHUU.

2. HccnenoBanue NEHCTBHS SJIEKTPUUYECKOTO OIS HA IPOBOJAHUKHU U AUDJICKTPUKH.

3. CoOopka u mpoBepKa padOTHI AIEKTPHUUECKON IETH MOCTOSTHHOTO TOKA.

4. W3mepeHue U peryaupoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryampoBaHHE HAMPSKECHUS.

6. HccrnenoBaHue 3aBUCHMOCTH CHJIBbI TOKA, UAYILETO YEPE3 PESUCTOP, OT COMPOTUBICHUS
pe3ucTopa 1 HanpsHKEHHs Ha pe3UCTOpe.

7. OneITbl, JEMOHCTPUPYIOLUIME  3aBUCUMOCTH  3JEKTPUYECKOTO  CONPOTHBIICHHUSA
IIPOBOJIHHKA OT €0 JUIMHBI, IJIOMIA 1 ONEPEYHOr0 CEYEHUS U MaTepHaIa.

8. IIpoBepka mnpaBmiia CIIOKEHUS HAIPSHKEHUU IPU IOCIEHOBATEIBHOM COEIUHEHUU
JBYX PE3UCTOPOB.

9. IIpoBepka npaBuiia JUisl CUIIBI TOKA IIPU MAPAJUIETIBHOM COEAVMHEHUHN PE3UCTOPOB.

10. Omnpenienenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIEro Yepe3 Pe3ucTop.

11. OnpeneneHre MOIHOCTH 3JIEKTPUYECKOIO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCHUMOCTU CHJIbI TOKA, MAYILIETO Yepe3 JIAMIIOUYKY, OT HaIlpsSKEHUs
Ha Heu.

13. Onpenenenne KIIJ| HarpeBaTens.

14. VccnenoBaHnre MarHUTHOTO B3aMMOAEHCTBHS IMTOCTOSTHHBIX MAarHUTOB.

15. 3yyeHre MarHuTHOrO IOJI IIOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIWHEHUU U
paszeneHuu.

16. MccnenoBanue NeMCTBUSA 3JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI B3aUMOJACHCTBUS KaTYIIKH C TOKOM U
Mar"ura oT CHJIbl TOKAa U HAaIIPaBJIEHUS TOKa B KaTyLIKE.

18. M3y4deHnue neicTBrUsE MarHUTHOTO I10JIS1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3y4eHue paboThl 3JEKTPOIBUTATEIIS.

20. Uzmepenne KIIJI anexTpoaBUraTeIbHON yCTAaHOBKHU.

21. OnpITHl MO MCCIEAOBAHUIO SIBICHUS 3JEKTPOMArHUTHOM WMHIYKIUHU: HCCIIEJOBaHHE
M3MEHEHUH 3HAaY€HUs U HAIllPaBJIEHUS NHIYKIMOHHOIO TOKa.

9 KJIACC

Paznen 8. Mexannueckue siBJeHHS.

Mexannueckoe aBuxeHue. MarepuanbHas Touyka. Cuctema orcuéra. OTHOCHUTEIBHOCTD
MEXaHWYECKOTO JBWKEHUA. PaBHOMEepHOe mpsMOiMHEiHOEe BMXeHue. HepaBHomepHOe
NpsIMOJIMHENHOe JBHKeHHe. CpelHsss U MIHOBEHHass CKOpPOCTh Tella MPU HEPaBHOMEPHOM
JIBIDKEHHH.

Yckopenue. PaBHoyckopeHHOE mpsMosnHeiHOe JBrkeHrne. CBoOomHoe naneHue. OmbIThl

Tamunes.

PaBHOMepHOE nBMXeHHE MO OKpYKHOCTH. [lepuon u yactora obpareHus. Jlunelinas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpeEMUTENBHOE YCKOPEHHE.



IlepBbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpunimn
CYNEPIIO3HLINH CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: CWiia TPEHHsI CKOJBXKEHUS, CHUJIa TPEHUS
MIOKOS1, APYTHE BUABI TPEHMUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJeHMS.
JBuxenue tiaHer BoOkpyr Connpa. IlepBas kocmuueckas ckopocTs. HeBecomocTs u
Meperpy3KHu.

PaBHOBecue maTepuanbHON ToOukH. AOCOMIOTHO TBEpPIOE Teno. PaBHOBecue TBEpIOTO TEena
C 3aKpEIUIEHHOM OChIO BpalleHus. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne ummyinbca. Mmmynbsc cunbl. 3aKOH COXpaHEHHUS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuveckass paboTa U MOIIHOCTh. PaboTa cuil TspkecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U paboThl. [loTeHuManbHas SHEprusi Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[ToTennmanbHas 3Heprus cxxaroil npyxxunbl. Kunertnueckas sueprusi. Teopema 0 KHHETHUECKOM
SHEpTruu. 3aKOH COXPAHEHUsI MEXaHUYECKON IHEPTUN.

Jemoncmpayuu.

1. HaOmoneHue MEXaHUYEeCKOTO IBHKEHUS Tella OTHOCUTEIHHO Pa3HBIX TENl OTCUETA.

2. CpaBHeHuE IyTed M TPACKTOPUN ABMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIBHO

Pa3HbIX TeJl OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSIMOIMHEHHOTO IBHKEHUSI.

4. UccnenoBaHue MpU3HAKOB PaBHOYCKOPEHHOTO JBUKECHHUS.

5. HaGnronenue qBMXEHUS Tela MO OKPYKHOCTH.

6. HaOmoneHne MeXaHMYECKUX SBICHUIA, TPOUCXOAIINUX B cUcTeMe oTcuéra « Tenexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCHTEILHO KaOuHEeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS Tella OT MAacChl Tela U IEUCTBYIOIIEH HA HETO CHUJIBI.

Habmnronenue paBeHCTBA CHIT IIPU B3aUMOACHUCTBUH TEIL.

9. H3meHeHue Beca Tena IpU yCKOPEHHOM JIBUYKECHUU.

10. Ilepenaya ummyJsibca pu B3aMMOJIECHCTBUU TEIL.

11. IlpeoOpa3oBaHus SHEPTHH MTPHU B3aUMOJICHCTBHUN TEII.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIPYTOM B3aUMOJACHCTBUU.

13. CoxpaHeHune UMITyJIbca MPHU aOCOIIOTHO YIPYIOM B3aUMOACHCTBUU.

14. HabmroieHre peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHre MEeXaHUYECKOM SHEpruy pU CBOOOIHOM Ia/IEHHH.

16. CoxpaHeHne MEXaHUYECKON YHEPTUH NP JABHKEHUU TeJla MOJ IEHCTBUEM IPYKHUHBI.

Jlabopamopmuwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa Ul pa3rOHa M JAJBHEHIIET0 PaBHOMEPHOTO ABMXKECHUS
LIapUKa WU TEIEHKKH.

2. OmnpezneneHue cpeAHeld CKOPOCTH CKOJNbKEHHsI Opycka MM JBM)KEHHUS IIapuKa IO
HAaKJIOHHOM TUIOCKOCTH.

3. OmpezneneHue YCKOpEHHs Tejla NpPU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IIPU paBHOYCKOPEHHOM JIB)KEHUH 0€3
Ha4yaJIbHOW CKOPOCTH.



10.

11.

[IpoBepka THMOTE3BI: €CIIM TPH PABHOYCKOPEHHOM JBW)KCHMH 0€3 HadalbHOU
CKOPOCTH TIYTH OTHOCATCS KaK psJl HEYETHBIX YHUCEN, TO COOTBETCTBYOIIUE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHSI OT CHIIBI HOPMAalbHOTO
TaBIICHHSL.

Omnpenenenue kodppuIMeHTa TPEHHs CKOIBKCHHS.

OmnpeneneHne )XECTKOCTH TPYIKUHBI.

Omnpenenenue pabOTBI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBKCHHUHU Telia 10
TOPHU30HTAILHON TTOBEPXHOCTH.

OmnpeneneHue pabOTHl CHIIBI YIPYTOCTH TPH TMOABEME Tpy3a C HCIOJIH30BAHUEM
HEIOABMKHOTO U MOJABHKHOT'O OJIOKOB.

N3ydeHne 3aKk0Ha COXpaHCHHS SHEPTHH.

Pa3zngen 9. Mexannueckue KoJ1e0aHus ¥ BOJIHEI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEpPHOJ, 4YacToTa,
amIuinTyzna. Martematndeckuii W OpPYXXKUHHBIA MasTHUKU. lIpeBpaiienue sHeprum mpu
KoJ1e0aTeIbHOM JIBUKECHUU.

3aryxatomme kojeOaHus. BeiHykaeHHbIe KojeOaHus. Pe3oHanc. MexaHU4yecKre BOJHBI.
CpoiicTBa MexaHMYeCKUX BOJH. [IpofonbpHbIe M nonepeuHble BOIHbBI. [[IMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHU4YeCKHe BOJTHBI B TBEPJIOM TEJE€, CEUCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue xonebaHuii TeI MOA JSHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HalGmonenue xonebaHuil rpy3a Ha HUTH U Ha TPY>KHUHE.

3. HaGnroneHue BBIHYKACHHBIX KOJeOaHU U pe3oHaHca.

4. PacnpocTpaHeHUE MPOIOJIBHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).

5. HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBI.

6. AKYCTHYECKHI pe30oHaHC.

Jlabopamopusie pabomsl u onvinol.

1. OmpeneneHue 4acTOTH U IEpUOIa KoJIeOaHUH MAaTeMaTHIECKOTO MasiTHHAKA.

2. OmpeneneHue YaCTOTHI U TIEPHOAA KOJICOAHNN IPYKHHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TE€pHOJAa KOJIEOAHWW TOJBEIIEHHOTO K HHUTH Tpy3a OT
JUTMHBI HATH.

4. HccnenoBaHue 3aBUCHUMOCTH TIEpHOJIa KOJI€OaHUM MPYKUMHHOTO MAasSTHHKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TEpHUOAA KOJeOaHWU Tpy3a, MOJABEHICHHOTO K HUTH, OT
MAacchbl Tpy3a.

6. OmNBITB, JOEMOHCTPHUPYIOIIME 3aBUCUMOCTh TMEpHoAa KojeOaHUuN MpYy>KUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHne ycKOpeHUs: CBOOOIHOTO MaICHUSI.

Pasnea 10. D1eKTpoMarauTHOE 10JIe M 3JICKTPOMATHUTHBIC BOJIHBI.
ONEKTPOMarHuTHOE TOJ€. DJIEKTPOMATHUTHBIE BOJHBI. (CBOMCTBA 3JIEKTPOMAarHUTHBIX

BOJIH. [IIkayia 351eKTpOMarHuTHBIX BOJIH. ICNO/Ib30BaHUE 3JIEKTPOMATHUTHBIX BOJIH ISl COTOBOM

CBA3U.

DnexkTpoMarauTHas npupoaa ceeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CBoiicTBa 31EKTPOMATHUTHBIX BOJIH.
2. BoJiHOBBIE CBOICTBA CBETA.
Jlabopamopusie pabomsl u onvinol.
1. H3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIBI0 MOOUIBHOTO TeedoHa.
Pa3zgen 11. CeToBLI€e SIBJIEHHS.
JlyueBass mozpens cBera. Mcrounuku cBera. IIpsMonuHelHOE pacnpOCTpaHEHHWE CBETa.
3atmenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.
[Ipenomnenue cBera. 3aKoH MpenoMiieHus cBeTa. [lonHOe BHyTpeHHEe OTpakeHHE CBETA.
Hcnonbs3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nmyueit B nuH3e. OnrTuyeckas cucreMa ¢oToamnmapara, MHKPOCKOMA U
Teneckomna. ['a3 kak onTudeckas cucrema. bim3opykocTs U 1aabHO30PKOCTD.
Pasnoxxenune 6enoro csera B cektp. OnbiTel HptoToHA. CriojkeHue CeKTpaibHBIX [IBETOB.
Hucnepcus cBera.
Hemoncmpayuu.
[IpamonuHeitHOE pacIpOCTpaHEHHE CBETA.
OTtpaxeHue cBera.
[Tonrydyenue n300pakeHUi B IUIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
OnTuyeckuil CBETOBO/I.
Xon nydelt B cobuparomeit JuHse.
Xox J1ydeil B paccenBarole JIUH3E.
[Tonyyenue n300paxKeHUi C OMOIIIBIO JIHH3.

L oo NOUEWNR

[Tpunun geiictBust Goroarnmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. PaznosxeHue 6enoro cBeTa B CIEKTP.

12. Tlonyuenue Genoro cBeTa MpHU CI0KEHUH CBETa PA3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH yIjla OTPaKeHHsI CBETOBOTO JIyya OT yIJla MaJeHusl.
2. H3yueHue xapaKTepUCTHK MU300pakeHUs MpeaAMeTa B IIJIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTH YIUIA IIPEJIOMIICHUS CBETOBOIO JIy4a OT yIJla IaJcHUs Ha
IPAHUILIE «BO3yX—CTEKIIO».

[Tomyuenue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Omnpenenenre (GOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIbI COOMPAIOIIEH TNH3BI.
OnbITHI 110 Pa3NOKEHUIO OEIOTO CBETA B CIIEKTP.

N o vk

OnpITEl MO BOCTIPHUSATHIO I[BETAa MPEIMETOB MPU HX HAOIIOIEHUU uYepe3 I[BETOBBIC
(bUIBTPHI.

Pa3znen 12. KpanToBble siBJIeHUS.

OmnpiTel Pesepdopaa u ninanerapuas moaens aroma. Mognens atoma bopa. Mcnyckanue u
norsouieHue ceera atoMoM. KBaHThl. JInHeH4aTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oera- u ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyknonnas Mogens aromHoro sapa. M3oromel. PannoaktuBHbIE mnpeBpamieHud. llepuon
roJtypacnaza aTOMHBIX sIIep.

SAnepHble peakiu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO M MacCOBOTO YUCEN. DHEPrUs CBA3U
aToMHBbIX snep. CBs3b Macchl M dHEpruu. Peakumm cuHTe3a u neneHus sjaep. Mcrounuku
sHeprun CoJiHLA U 3BE3L.



AnepHas sHepretuka. JlecTBUsl paMOAKTUBHBIX U3JIYYEHHUH Ha )KUBbIE OPTaHU3MBbI.
Hemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U TIOTJIONIEHUSI.

CriexTpbl pa3IuvHbIX Ta30B.

CrnexTtp Bozopoa.

Hab6monenue tpexoB B kamepe BunbcoHna.

PaGota cuéTtunka HOHU3UPYIOMIUX U3TYyUEHHI.

ok wnNpE

Perucrpanus uznmydeHust npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopmuwvie padbomot u onvimol.

1. HaGmroeHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUeHHSI.

2. HUccnemoBanue TPEKOB: W3MEPEHHE SHEPTUM YaCTUIBI [0 TOPMO3HOMY IyTH (IO

dotorpadusm).

3. H3mepeHue pagnoakTUBHOTO (hoHa.

IHoBTOPUTEIHbHO-00001IAK0 I MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAYAh MpEAHA3HAYEH JUISl CUCTEMATH3allMk U
0000IIeHHS TIPEIMETHOTO COICPIKAHUS U OIBITA JESTEIILHOCTH, MPUOOPETEHHOTO TIPU U3YUCHHUH
BCETO Kypca (PU3UKH, a TAKXKE I MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY 10
¢dusHKe UIsl 00YUArOIIMXCsl, BRIOPABIINUX 3TOT YICOHBINA MTPEIMET.

[Ipy wu3ydeHHH JAaHHOTO MOJAYJIA PEATU3YIOTCS M CUCTEMATU3HPYIOTCS  BHJIBI
NesTeNbHOCTH, Ha OCHOBE KOTOPBIX OOecleyuBaeTcsl JOCTH)KEHHE MPEIMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMbIX Pe3ylbTaTOB 00y4eHwus, (hOpMHUPYETCs E€CTECTBEHHOHAYy4YHAas
IPAMOTHOCTBh: OCBOEHHE HAay4YHBIX METOJOB HCCJIEIOBAHUS SIBJICHUN MPUPOJAbI U TEXHHKH,
OBIIAJICHNEC YMEHUSMHU OOBICHITh (PU3UUYCCKHE SIBICHUS, NPUMCHSS IOJYYCHHBIC 3HAHUS,
peuiaTh 3aJja4u, B TOM YUCJI€ KAYECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMATBEHO AEATEILHOCTHBIA XapaKTep AAHHOTO pa3jera peain3yeTcs 3a CYET TOro,
YTO 00yUaromrecs BBIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM TPEAJIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHHUM pacro3HaBaTh U HAy4YHO OOBSACHATH (DU3HUECKUE SIBICHUS
B OKpY>Karolel Npupoae U MOBCEIHEBHOM KU3HU;

UCIIONIb30BaTh HAay4YHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBICHUN, B TOM YHUCIE NS
MIPOBEPKU THIOTE3 U MOJTYUYEHUS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAayYHBIC OCHOBBI HaWOOJIee BAXKHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMmep, MPAKTUYECKOrO0 HCIOIb30BAHMS PA3JIMYHBIX HCTOYHMKOB JHEPrUUM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydenne QuU3NKM HAa ypOBHE OCHOBHOTO OOMIET0 OO0Opa3oBaHHsS HANpaBlIeHO Ha

JOCTUKEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynapraTe wu3ydeHwss (GU3MKKM HA YPOBHE OCHOBHOTO OO0ImIero oO0pa3oBaHUS Yy
oOyyarorerocst 0y1yT c)opMHPOBAHBI CIEAYIONINE TUUHOCTHBIE PE3yJIbTaThl B YaCTHU:

e 1) maTpHOTHYECKOr0 BOCTIMTAHMS:

® — pOsIBJICHHE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON (hHU3UUYECKOM
HayKH;

® — [[EHHOCTHOE OTHOIIEHHE K JTOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa’kIaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

® — rOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CY)XJIE€HHU OOIIECTBEHHO 3HAYMMBIX M dTUYECKUX
po0GJieM, CBA3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® — O0CO3HAHHE BAKHOCTH MOPATBHO-3TUYECKHUX MPUHIIUIIOB B JESATEIHLHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCTIMTAHUSA:

® — BOCHPUATHE ICTETHUECKHUX KaueCTB (U3NYECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

® — OCO3HAaHWE IIEHHOCTH (U3UYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJOTHM, BaXKHEUILIEH COCTABIISAIONICH KYJIbTYPHI;

® — pa3BHUTHE HayYHOU JFO003HATEIHHOCTH, HHTEPECA K UCCIIeIOBATEIBCKOMN IEATEIIHOCTH;

¢ 5) popMupoBaHNs KYJbTYPbI 310POBbS H SMOLMOHAJIBHOI0 0J1arONMOTYYHSA:

® — OCO3HaHME IIEHHOCTU 0€30MacHOro oOpasza XKM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXHOCTH TMpaBHJ O€30MacHOr0 TMOBEJIEHHs Ha TPAHCIOPTE, HA JOpOrax, C
NIEKTPUYECKUM U TETIJIOBBIM 000pYIOBAaHUEM B JIOMALTHHUX YCIOBUSIX;

e — chopMHUpPOBAHHOCTH HaBbIKa pedICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMUOKY U TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

e 6) TPyaA0BOr0 BOCIIMTAHUS:

® — aKTHBHOE YYaCTHE B PEIICHHH MPAKTUYECKHUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTEIbHOM
OpraHM3allM, Tropoja, Kpas) TEXHOJOTHYECKOW U  COLMAJbHOW  HAaIPaBJICHHOCTH,
TPEOYIOMNX B TOM YHCIIe U GU3HMIESCKUX 3HAHUH;

® — MHTEpEC K NPAaKTUYECKOMY U3yUSHHIO MPO(ECcCHii, CBI3aHHBIX C (PU3UKOI;

¢ 7) 3K0JIOTHYECKOI0 BOCTIMTAHMSA:

e — OpHEHTallUMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHWM AN pelIeHus 3axad B 00JacTu
OKpY’Kalolle cpefpl, TIIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXHBIX IMOCIIEICTBHIM
JUISL OKPY>KAIOIIEeH Cpeibl;

e — OCO3HaHHUE TI00ATBFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIEM U ITyTeH X PEILICHUS;

e 8) ajanTanyMu K U3MEHSIOIMMCS YCJIOBUAM CONMAIbLHOI U MPUPOIHON Cpebl:

¢ — MOTpeOHOCTP BO B3aMMOACHCTBUM TPH BBIMOJIHEHUH UCCIEIOBAHUM U TPOEKTOB
(hu3MYECKON HAMPaBICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JAPYTHUX;

® — MOBBINIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO e TEIbHOCTD;

¢ — noTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHHM, B TOM uHcie (OPMyIHUPOBATH UIEH,
TIOHATHS, TUIIOTE3BI O (PU3NIECKUX 00BEKTaX U SBICHUSX;

e — oco3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00nacTu (pu3mky;



® — IUIAHUPOBAHHUC CBOCTO PA3BUTHUA B HpI/IO6p€TeHI/II/I HOBBIX (I)I/ISI/I‘IGCKI/IX 3HaHI/II71;

¢ — CTPCMIJICHUC aHAIIMU3UPOBATH U BBIABJIATHL B3aMMOCBA3U IIPUPOIBI, O6IJ_ICCTB8. 1 3KOHOMHKHU,
B TOM 4YHCJIC C UCIIOJIb30BAHHEM (bI/ISI/I‘IeCKI/IX 3H3,HHI>1;

e — OIIGHKa CBOUX JEHCTBUM C y‘IéTOM BJIMSAHUA HaA OKPYXAOMIYHO CpEay, BO3MOKHBIX

[JI00AIBHBIX TOCIEICTBUHA.

METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynbrate oOCBOEHMsA mNporpaMmbl MO (HU3MKE Ha YpPOBHE OCHOBHOIO OOLIEro
obOpazoBanust y oOyuatomierocsi OyayT cGhOpMHpPOBaHBI MeTAaNpeAMeTHbIEe pPe3yJabTaThl,
BKJIIOYAIOIME T[103HABaTeJIbHbIE YHHUBEpCaJbHblE YyuyeOHble JEeMCTBUS, KOMMYHHUKAaTHUBHbBIE
YHHUBEpcallbHbIe Y4eOHbIC ICHCTBHS, PETYIISATUBHBIC YHUBEPCATIbHBIC YUeOHbIC ICHCTBHAL.

Ilo3HaBaTebHBIE YHuBEpCaJdbHbIC y‘leﬁHbIe JeCcTBUA

Ba3oBrble JJornueckue neicTBuA:

BBISIBJISITh M XapaKTePU30BaTh CYIIICCTBCHHBIC MPU3HAKH O0BEKTOB (SBJICHHIA);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PHUKAIINN, OCHOBAHUS JIJIsT 0000IIEeHUS
Y CpPaBHCHHS;

BBISIBJISTh 3aKOHOMEPHOCTH W MPOTUBOPEUHS B PacCMaTpPUBAEMbIX (aKTaxX, TaHHBIX U
HAOJTFOICHUSIX, OTHOCSIIIMXCS K PU3HUUECKUM SIBIICHHSIM;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3W TPH HM3yYeHUW (DU3MUECKHUX SBICHUH U
MPOIIECCOB, JIENaTh BBIBOABI C HCIOJIb30BAHHEM JEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3SX (PU3UUYECKUX BEIUYMH;
CaMOCTOATENIbHO BBIOMpATh CMOCOO pelieHus y4eOHOW (Qu3nyeckod 3amadu
(cpaBHEHHE HECKOJBKUX BapHAHTOB pEIICHHUS, BBHIOOpP Hamboiee MOIXOISIIETO C
y4€TOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCKue AeiiCcTBHSL:

MCIOJIF30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT TO3HAHMUS,

MPOBOAWTH TIO CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(bU3HYECKUH IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;
OILICHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh WH(POPMAIIUIO, TIOJYYCHHYIO B XOJE
WCCJICTOBAHMSI FITH SKCTICPUMEHTA,;

CaMOCTOSITENTFHO ~ (OPMYTHpPOBaThH OOOOIIEHHWsI ¥  BBIBOABI IO  pe3yJbTaTaMm
MPOBEAEHHOTO HAOIOACHUS, OTIBITA, NCCIICTOBAHMS,

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEIIee pa3BuTHe (PU3MUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh TPEIOI0KEHUS 00 MX Pa3BUTUH B HOBBIX YCIIOBUSX M KOHTEKCTAX.

Pab6ora ¢ undopmanmeii:

MPUMEHSATh Pa3IUYHBIE METOJbI, MHCTPYMEHTBI M 3alpoChl NMPH TOUCKE M OTOOpE
MH(POPMAIIUHU WU TAaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (hu3nvYecKoi 3a1a4u;
aHATM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH WHPOPMAIUIO PABITAIHBIX
BUJIOB ¥ JOPM IIPEIICTABIICHUS;

CaMOCTOSITEITFHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MpeacTaBiIcHUs HWHOOpPMAIUUA M
WLTIOCTPUPOBATh pelIaeMble 3aJla4d HECIOKHBIMH CXEMaMH, TUarpaMMaMH, HHOM
rpadukoi ¥ ©X KOMOMHAIIMSIMHU.



KoMMmyHuKkaTHBHBIC YHHBepcaabHblIe y4eOHbIE 1eHCTBHUA:

B XO0j/i¢ OOCYXIEHHs Y4eOHOro MmaTepualia, pe3ybTaTOB JIa0OPAaTOPHBIX pPabOT u
MPOEKTOB 33/1aBaTh BOMPOCHI TIO CYIIECTBY 00CYKIaeMOW TeMbl M BBICKA3bIBATh UJIEH,
HaIleJICHHBIC Ha PEIICHUE 3a1a9H U TOJIep)KaHue 0JIaroKenaTeTbHOCTH OOIICHHUS,
COMOCTABIIATh CBOM CYXKJEHUA C CYXXICHUSMU JPYTUX YYACTHUKOB JUajora,
OoOHaApYKUBATh Pa3IUIHE U CXOACTBO MTO3UIIHIA,

BBIpaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

myOJMYHO  TPENCTaBISATh  PE3yJIbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OTMbITa
(aKCTIepUMEHTa, UCCIICIOBAHNUS, IPOCKTA);

MOHUMATh W WCIOJBh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBHUIYaLHOW pPaOOTHI
IIPU pELICHNU KOHKPETHON (PU3UYECKOM MpoOIeMBbl;

MPUHUMATh LEJIU COBMECTHOM JESITENBHOCTH, OPraHU30BBIBATH JACHUCTBHUS MO €€
JTOCTIKEHUIO: PACIIPECNIATh POJIH, 00CYXKIaTh MPOIECCHl M PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTH MHCHHSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PabOThI, JOCTUTAsh KAa4eCTBEHHOTO pE3yJibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUS C IPYTUMHU YWiICHAMU KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOETO0 BKJIaJa B OOMMA MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOATEIbHO CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PerysisiTuBHBIE YHUBepCAJbHbIE y4eOHbIe /1eiicTBUSA

CaMOOPFaHI/ISaHI/Iﬂ:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIHSX, TPEOYIOMNX JUIs PeIICHUS
(bu3nUecKux 3HAHUMH;

OPHEHTHPOBATHCS B PA3NUYHBIX TOAXOAAX NPUHATHS pPEHICHHH (MHIUBHIyalTbHOE,
NPUHSATHE PELICHUS B TPYIIIE, IPUHATHE PEIICHUH IPYTINOi);

CaMOCTOSITENIHO COCTABIISITh AITOPUTM peIIeHHs (U3MYECKON 3ajayd WM IUTaHa
UCCIIEIOBAaHUA C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpearaeMble BApHAHThI PEIICHUN;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbI HHTE/JIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYallMU U IpeJularaTh IU1aH €€ U3MEHEHNUS;

OOBSICHATh NPUYMHBl JIOCTH)KEHUS (HEJOCTHIKEHUS) pe3yJbTaToB JAEATeNbHOCTH,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTbh KOPPEKTHUBBI B JIEATEIBHOCTb (B TOM YMCJE B XOJ BBIIIOJHEHUS (PU3HMUECKOTO
UCCIIC/IOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HW3MEHUBIIUXCS
CUTYyalluii, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTATA LEIH U yCIOBUAM;

CTaBUTH ce0s1 Ha MECTO JIPYroro 4YelioBeKa B XOJI€ CIopa MM JUCKYCCHH Ha HAYyYHYIO
TEeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU peHIeHuH (PHU3MYECKUX 3a7ady MU B
YTBEPKIACHUSIX HA HAYYHbIE TEMbI M TAKOE XK€ MPaBo JIPyroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xoniy oOyuenust B 7 Kjacce NpeIMETHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYHAIOIIMXCS YMEHHA:

UCTOJIb30BaTh MOHATHS: (U3MUECKHE M XUMHUECKHE SIBJICHUS, HaOIIOJICHHUE,
HKCIEPUMEHT, MOEIb, TUIOTe3a, SAMHUIBI (PU3MYECKUX BEIWYHH, aTOM, MOJIEKYIIa,
arperaTHbI€ COCTOSIHUS BellecTBa (TBEPIOE, JKUJIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBIKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpHOE,  MpPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOIIAs cuia, Jedopmanus (ynpyras, IUJIacCTHUECKas)), HEBECOMOCTb,
COOOMIAOIIECS COCYIbI;

pasznuyaTh siBieHus (quddy3us, TErIoBoe ABUKEHUE YACTHUI] BEIIECCTBA, PABHOMEPHOE
IBY)KCHHE, HEPAaBHOMEPHOE [IBWKEHHE, UHEPLUs, B3aUMOACHCTBHUE TEJ, PaBHOBECUE
TBEPABIX TEJI C 3aKPEIJIEHHOM OCBIO BpallleHUs, Iepefada JaBICHUs TBEPABIMU
TeJIaMU, KUAKOCTSIMH U Ta3aMHU, aTMOC(epHOe JaBlieHHE, TUIaBaHUE TeJ, IPEeBPaILCHHS
MEXaHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JI€MOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YYCHHBIX (PU3MUYECKUX SIBICHUH B OKPY>KalollleM MHpE, B
TOM 4Huclie (QU3UYECKHE SIBICHUS B MPHUPOJE: MPUMEPHI IBUKEHUS C Pa3IUYHBIMU
CKOPOCTSMM B JKMBOW W HEXXHMBOW INPUPOJE, IECUCTBUE CWIIbI TPEHUS B IPUPOAE U
TEXHUKE, BIMAHUE aTMOC()EpPHOro AaBICHHUS Ha >KUBOM OpraHu3M, IUIaBaHUE PHIO,
pplYary B Teje YelloBeKa, NMPU 3TOM NEPEeBOAUTH MPAKTHUYECKYIO 337auy B Y4eOHYIO,
BBIJIEJIATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OTHCHIBaTh W3YYEHHbIC CBOMCTBA TeN U (PU3UYECKHE SBJICHUS, UCIIONb3YS (PU3UUECKHe
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIECTBA, BPEMsl, MYyTh, CKOPOCTb, CPEIHS
CKOpOCTb, CHJIa YNPYTOCTH, CWJIA TSKECTH, BEC Tejla, CWIAa TPEHHs, JABJICHHE
(TBEpmOro Tena, KUAKOCTH, Ta3a), BHITAJKMBAIONIAs CHJIA, MEXaHW4eckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QUIMEHT MOJE3HOro ACUCTBUS
MEXaHU3MOB, KMHETUYECKash W MOTEHLUalIbHAsl dHEPIus), IpU ONUCAHUU IPABUIBHO
TPaKTOBATh (PU3NYECKHUI CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €UHUIIBI
(GU3NYeCKUX BEJIMYMH, HAXOOUTH (DOPMYJIBI, CBA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIWYMHAMM, CTPOUTH TpaduKyd H3YYEHHBIX 3aBHUCHUMOCTEH
(bu3nUecKux BEIUYUH;

XapaKkTepu30BaTh CBOICTBa Tel, (U3MUYECKHUE SIBICHHS M MPOILECCHl, HUCHOJIb3Ys
IpaBUia CIOXKEHHs CUJl (BAOJb OHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, NMpaBWJIO paBHOBECUs pbluara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHs MEXAaHWYECKOM HHEpruM, IpU OSTOM JaBaTb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTHYECKOE BBIPaKEHUE;

OOBSICHATh (PU3MUECKUE SBIEHMs, MPOLECCHl M CBOICTBAa Tel, B TOM YHUCIE M B
KOHTEKCTE CUTYyallui MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH MPUUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHNE U3 1—2 TOrMYecKuX 1IaroB ¢ onopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBA (PHM3MUYECKUX SBJICHUH, (U3NYECKUX 3aKOHA  MIIH
3aKOHOMEPHOCTH;

pemath pacu€THble 3agayd B 1—2 1eicTBUS, HUCHONB3YyS 3aKOHBI W (OPMYJIHI,
CBSI3bIBAIOIME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHUS 3a/add
3aMUChIBaTh KPaTKOE YCJIOBHE, MOACTABIATh (U3WYECKUE BEIWYMHBI B (QOPMYJIBI U
IPOBOJUTH Pacy€Thl, HAXOAUTh CIIPABOYHbBIC JIAaHHbIE, HEOOXOAUMBIE AJIS pEIIeHUs
3ajiay, OLEHUBATh PEATUCTUYHOCTh MOTY4Y€HHON (PU3NYECKOM BETUUNHBI;



pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pELIMTh MPH HOMOLIM (PU3NIECKUX
METOJI0OB, B OIMCAHUM MCCIEAOBAHUSA BBIICIATH IPOBEPAEMOE NPEAIOIOKEHUE
(rumoTesy), pazauuaTh W HMHTEPIPETUPOBATH MOJIYYECHHBIH pe3yibTaT, HaXOJIUTh
OmMOKHY B XOJI€ OIIBITA, JIENIaTh BHIBOJIBI IO €T0 Pe3yJIbTaTaM;

MPOBOJUTH OMNBITH MO0 HAOMIOACHUIO (PU3MYECKHUX SBICHUN WM (U3NUYECKUX CBOMCTB
Ten: (QOpMYIMpPOBaTH MPOBEPSIEMbIE MPEANOIOKEHHS, COOUpaThb YCTAaHOBKY U3
MPEIOKEHHOTO 000PY/I0BAaHUS, 3aIIMCHIBATH XO/1 OTBITa U (JOPMYJIUPOBATH BHIBOJIBI,
BBINOJIHATH NPSAMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEMIIepaTypbl C HMCIOJIB30BAHUEM AHAJIOTOBBIX W IH(POBBIX NMPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHUI;
MIPOBOJIUTh MCCJIEAOBAaHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEJIMYMHBI OT JAPYroi ¢
UCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTHU IyTH PAaBHOMEPHO IBHMIKYILETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHIIbI TPEHUSI CKOJIBKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TeJI M HE3aBUCUMOCTH CWJIbl TpPEHHMs OT IUIOIIAIH
COIIPUKOCHOBEHHUS TEJI, CUJIBl YNIPYTOCTH OT YJUIMHEHUS NPY>KUHBI, BBITAIKMBAIOIICH
CHJIbl OT O0BbEMa MOTPYKEHHOM 4YacTW Tela W OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT INIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeIo,
YCIIOBUM TMJaBaHUS Tel, YCJIOBMHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBAaTb B
IUIAHUPOBAaHMM y4€OHOTO HCCIENOBaHUS, COOMpaTh YCTAHOBKY M  BBIIOJHATH
U3MEpEeHUs, cielys MpeUIoKEHHOMY IUIaHy, (PUKCUPOBaTh PE3yJIbTAThl MOJYUYEHHOM
3aBHCHUMOCTH (PU3MUECKUX BEJIMYMH B BUJAE NPEUIOKEHHBIX TaOMUI] U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEJOBaHMS;

MIPOBOAMTH KOCBEHHBbIE M3MEpPEHUs (QU3NYECKHX BEJIWYUH (TUIOTHOCTH BeIECTBa
KHUIKOCTH M TBEPAOrO TeEla, CHJIA TPEHUS CKOJIBKEHHS, [aBICHHE BO31yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOIAss Ha MOTPYKEHHOE B KHUIAKOCTh TeO,
KO3 QHUIMEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXAHHW3MOB), CIEaysl HPEeIOKEHHOM
MHCTPYKILMU: TIPU BHIMOJIHEHUH U3MEPEHUN COOMPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUE€HUE UCKOMOM BEJIMUYMHBI,

coOmogaTh TMpaBUiIa TEXHUKHM O€30macHOCTH Npu pabore ¢  1abopaTOpHBIM
00opyTIoBaHUEM;

yKa3bplBaTh MPUHIUINBI JCHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAIOIINECS COCY b, OAPOMETp, pbluar, MOJBMKHBIA 1
HETOJIBUKHBIN OJIOK, HAKJIIOHHAS! TIOCKOCTb;

XapaKTepu30BaTh MNPUHIUIbBI JEHCTBUA H3YyYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € ONOpOM Ha HX OMHMCaHUsA (B TOM YHCIE: MOALIMIHHMKH, YCTPOMCTBO
BOZOIIPOBOZA, TUAPABINYECKUM IIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJb3ysl 3HaHMUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TMpPUMEPHl (HAXOOUTh HMHPOpPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU I OOecreueHHs
0e30macHOCTH MpH OOpalleHuH C NpuOOpaMu M TEXHUYECKUMH YCTpOIHCTBaMu,
COXpAHEHHsI 3J0POBbSI U COONIOJNEHHS HOPM DKOJOTHYECKOTO IMOBEIEHHUS B
OKpY>Karolleu cpere;

OCYILLECTBIIATH OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM M IIyTEM CpaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIIEIATh HHGOPMAIUIO, KOTOpas SBISIETCS MPOTHBOPEYUBOM
WJI MOKET OBITh HEIOCTOBEPHOM;

MCTIONIb30BATh MIPU BHITIONHEHUH Y4YeOHBIX 3aJaHU HAYYHO-MOMYJISIPHYIO JTUTEPATYpPy
(U3HYECKOTO COJEp)KaHUs, CIPABOYHBIC MaTepHallbl, pecypchl cetu MHTepHer,
BIIQJICTh MPHEMAMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUS HHPOPMAIUH W3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/71aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE M YCTHBIE COOOIECHUSI HA OCHOBE 2—3
HMCTOYHUKOB MHPOpMAIHN (PU3UIECKOTO CONEpKaHUs, B TOM YHCIE MyOJINYHO AeNaTh
KpaTKue COOOIIEHHUs O pe3yJibTaTax MPOCKTOB WM YUYEOHBIX MCCIEIOBAHUMN, IPU 3TOM
rPaMOTHO UCIOJB30BaTh W3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
COMPOBOX/IATh BBICTYIUICHUE NIPE3CHTALIUEH;

IIPU BBITIOJIHEHUN YUYEOHBIX MPOCKTOB M MCCIICIOBAHUMA PACTIPEACNSITh 00S3aHHOCTH B
IpyIIe B COOTBETCTBUU C MMOCTaBICHHBIMU 33]a4aMH, CJIIEIUTh 3a BBIIOJHEHUEM IIJIaHa
JEeWCTBUI, aJeKBaTHO OIIGHMBATh COOCTBEHHBIM BKJIQA B JAEATEILHOCTH TPYIIIH,
BBICTPanBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIKX.

K koniy oOyuenus B 8 kjacce npenMeTHbIe pe3yJjbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHA:

HCIIOJb30BaTh MOHATHUSA: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE aTOMOB U
MOJICKYJ, arperaTHbIe COCTOSHHUS BEIECTBA, KPHUCTAUIMYECKUE W aMOp(dHBIE Tena,
HACBIIICHHBI U HEHACBIIEHHBIN ap, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps/l, FIEKTPUUECKOE
1oJie, TPOBOJHUKH W JHUAJIEKTPUKH, MOCTOSHHBIA SJIEKTPUUYECKUA TOK, MAarHUTHOE
ToJIE;

pa3iauuaTth SIBJIEHUA (TEIJIOBOE pacIIMpeHUEe W CKaTue, TeIulonepenada, TerIoBOe
paBHOBECHE, CMAauyMBAaHHME, KaNWUIAPHBIE SBJICHUS, MCHApEeHHe, KOHJICHCAlIUs,
IJIABJICHUE, KPHUCTAJUIN3aLIHs (oTBEepaeBaHue), KUIIEHHUE, Temioneperaya
(TemI0npPOBOIHOCTh, KOHBEKIIMS, W3IIYyYEHHE), AJICKTPHU3alUsi Tel, B3aUMOJCHCTBUE
3apsioB, JEUCTBUSI DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAaHHE, B3aUMOJACHCTBHE
MAarHuTOB, AEHCTBUE MATHUTHOTO IOJs HAa MPOBOAHUK C TOKOM, JIEKTPOMArHUTHAS
WHAYKIMS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX TaHHOE (PU3UIECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SBICHHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4YHCie (U3NUECKHE SBICHUS B TPUPOJEC: TOBEPXHOCTHOE HATSDKCHHE |
KaNWUISIpHbIE SIBIGHUA B TPHUPOJAE, KPUCTAUIBI B Mpupoae, uzinydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 0Opa3oBaHHME POCHI, TyMaHa, WHEs, CHera,
JNIEKTPUYECKUE SBIEHUS B arMmocdepe, DJIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHMTHOE Mojie 3eMild, JApeiid MOIICOB, POJIb MArHUTHOTO TOJS JUIS KU3HU Ha
3emiie, TOJIAPHOE CUSHUE, TIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICTISITh CYIICCTBCHHBIE CBOMCTBA (TIPU3HAKH) (PH3UYECKHUX SBIICHHUIA,

OTUCHIBATh U3YYCHHBIC CBOMCTBA TeN U (PU3UYECKHE SBICHUS, UCTIONB3YS (U3UUECKIe
BEJIMYUHBI (TEeMIlepaTypa, BHYTPEHHsSI HSHEPrus, KOJUYECTBO TEIIOTHI, YJIEJIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJEJIbHAs TEIUIOTAa I[UIABJICHUs, YJEJIbHas TEIUIoTa
napooOpa3oBaHus, yJaeiabHas TEIUIOTa CrOpaHMs TOIIMBA, KOA(GOUIMEHT IMOJIE3HOTO
NEUCTBUS TEIJIOBOM MAalIMHBI, OTHOCUTEIbHAs BIAXHOCTh BO3/yXa, 3JIEKTPUUYECKUU
3apsAll, Cujga TOKA, OJJIEKTPUUECKOE HaNpsHKeHHE, COMNPOTHBICHUE ITPOBOJHUKA,
YAETBHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh AIEKTPUIECKOTO TOKA), IPU



ONMUCAaHUHM TPABUILHO TPAKTOBATh (PU3MYECKUH CMBICT HCIIOJIB3YEMBIX BEJIHYHH,
0003HaYeHUsS U CANHHUIIbI (1)I/IBI/I‘ICCKI/IX BCJINYHH, HAXOJUTH (bOpMyJ'II)I, CBA3BIBAIOIINEC
JaHHYIO (HU3MYECKYI0O BEJIMYUHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpaduKH
M3yYECHHBIX 3aBUCHMOCTEH (PU3UUECKHUX BEIMYHH;

XapaKTCpU30BaTh CBOMCTBaA TECII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA W TPOUCCChI, HCIOJIb3Ys
OCHOBHBIC TIOJIOXKEHHUS MOJIEKYIIPHO-KMHETHYECKOH TEOpPHUH CTPOCHHUS BEIIECTBa,
MPUHLIMI CYNEepHO3UIMK ToJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsana, 3akoH Oma s yyacTka nend, 3akoH JIxoyns—JIeHna, 3akoH COXpaHEHUS
SHEPTHH, TIPH ITOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHCHIBATh €TI0
MaTeMaTU4eCcKOe BBIPAKCHUE;

OOBSACHATH (DU3UUECKHE IPOIECCHl M CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTyallMi  IPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  IIPUYHUHHO-
CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE N3 1—2 JOrMYecKUX IIaroB ¢ Onopoit Ha 1—
2 W3yYEHHBIX CBOHCTBa (M3WYECKHX SBICHUH, (U3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemiate pacu€THhle 3agayd B 2-3 JCWCTBHSA, WCIONB3ys 3aKOHBI H  (HOPMYJIBL,
CBSI3bIBAIOIIME (DU3MYCCKUE BEIMYHMHBI: HAa OCHOBE aHaIM3a YCJIOBHS 3aJa4yd
3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTATOK JAHHBIX JJIS PEHICHHS 3a/1a4H,
BBIOMpATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE sl €€ pellieHus, IPOBOAUTH PacUEThl U
CpaBHMBATh MOJTYYEHHOE 3HaYeHUE (PU3NUECKON BETMYUHBI C H3BECTHBIMH JaHHBIMH;
pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXHO PpELIUTh MPH MNOMOIIM (HU3HUECKUX
METOJIOB,  MCHOJNB3yS  ONUCAaHWUE  WCCIEJOBAaHMS,  BBIICIATH  IPOBEpIEMOe
NPEAINOIOKEHHE, OLCHWBATh MPAaBWIBHOCTh MOPSIKA TPOBEACHHUS HCCICIOBAHUS,
ACJIaTh BBIBOJbI,

MPOBOANTH OMBITHI TT0 HAOIIOAECHHUIO (PU3NYECKUX SBICHUH WM (U3HYECKHX CBOMCTB
TCII (KaHI/IJIJ'IHpHBIC SABJICHUS, 3aBUCHUMOCTb [JaBJICHHA BO3yXa OT C€ro O6’béMa,
TEMIIEPaTypPbl, CKOPOCTH MPOIIECCa OCTHIBAHUS M HArPEBaHMS MPH U3TYYECHHU OT I[BETa
U3JIyqaromeil  (IMoryiomaromei) MOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOJBI  OT
TEMIICPATYPbl JKHUJAKOCTU W ILIOIIAaAN cé MMOBCPXHOCTHU, OJICKTpHU3AIHUA TCEI U
B3aUMOJICHCTBHE AIIEKTPHUECKUX 3apsAI0B, B3aMMOJEHCTBHE TOCTOSIHHBIX MAarHHUTOB,
BHU3yalIM3allusd MarHUTHBIX MOJIeN TOCTOSHHBIX MAarHuToB, )IeflCTBHH MarguTHOI'O IT10JIs1
Ha TPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHMWTa, CBOMCTBA 3JIEKTPOJABUTATEIS
MOCTOSTHHOTO TOKa): (OpMyJIHMpOBaTh IpOBEpsieMble IPEAIOJIOKEHNS, COOMPATh
YCTaHOBKY u3 MPpEAJIOKCHHOTO O60py,Z[OBaHI/ISI, OIINCHIBATH X0 OIIblTa H
(bOopMyIIUPOBATH BBHIBOIBI;

BBITIOJIHATH NIPSIMbIE M3MEPEHUsI TEeMIIEpaTypbl, OTHOCHTEILHON BIaKHOCTU BO3IyXa,
CHJIBI TOKA, HANpsDKEHHUsSI C HCIOJIb30BAaHUEM aHAJOrOBBIX NPUOOPOB M JAaTUUKOB
(Gu3NUeCKUX BEJIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl H3MEPEHHH C YYETOM 3aJaHHOU
a0COJIOTHOM MOTPEITHOCTH;

NPOBOJUTH UCCIIEIOBaHHE 3aBHCUMOCTH OIHOW (PM3MUYECKOH BEIWYMHBI OT APYToil ¢
HCIIOJIb30BAHUCM MPSAMBIX I/I3MepeHHﬁ (BaBI/ICI/IMOCTB COITIPOTUBJICHUA IMPOBOJHHUKA OT
ero JUIMHBI, IUIOIAAN MOMEePEeYHOro CEYeHUS M YAEIBHOTO COIPOTHBIECHUS BEIIECTBA
IMPOBOAHMKA, CUJIBI TOKA, HAYIIETO YCPE3 ITPOBOJHUK, OT HAIIPAKCHHA HA ITPOBOAHUKE,
UCCJIEJOBAaHUE TMOCIIEAOBATENBHOTO U TapalIeNbHOTO COCIMHEHHH POBOIHUKOB):
IUTAaHUPOBATh HMCCIIEAOBaHNE, COOMPATh YCTAaHOBKY M BBINIOJHSATH W3MEPEHHS, CIEIys



NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBHCHMOCTH B BHJIE
TaOIHI ¥ TPaUKOB, AETIaTh BEIBOBI TI0 PE3yJIbTaTaM MCCIIETOBAHHS;

® [POBOJUTH KOCBEHHbIC M3MEpEHHs (U3UUECKUX BEIMUYUH (yJesbHAs TEIUIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJEIys
IPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUEHNE BEJINYMHBI;

e coOmonaTh TpaBWia TEXHUKH O€30MacHOCTH T1pu pabore ¢ 1abopaTOPHBIM
0o0opyI0BaHUEM;

® XapaKTepu30BaTh MPUHIUIMBI JEHCTBHA W3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOHCTB € ONOpPOH HAa MX ONHCAaHUS (B TOM YHCIE: CUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIEpMETp, BOJBTMETpP, CUYETUMK DIEKTPUUECKOMN
SHEPIUH, HJIEKTPOOCBETHTENbHbIE NPUOOPBI, HarpeBaTelIbHbIE JIEKTPONPUOOPHI
(mpuMepsl), SIEKTPUYECKHUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJABHUIraTelb
MOCTOSIHHOTO TOKAa), HWCHOJb3ysd 3HAHUSA O CBOMCTBAaX (U3MYECKUX SBICHUH H
Heo0Xo1uMble (PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTblE TEXHUYECKHE YCTPOIICTBa M HM3MEpUTENbHbIE NPUOOPHI 110
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIH TePMOMETp, TEPMOC, NICUXPOMETP,
TUTPOMETp, ABUTaTElb BHYTPEHHErO CTrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh
CXEMBbI 3JIEKTPUUYECKUX LIENEH C IMOCIIE0BATEIbHBIM U MapajlIeIbHBIM COEAMHEHUEM
3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHUS 2JIEMEHTOB IEKTPUUYECKHX LIeTIeH;

® [PUBOAWTH TPHUMEPHl (HAXOAWTH HH(OPMAIMIO O TMpHMEpax) MPAKTUIECKOTO
UCTONb30BaHUS (PU3MUECKUX 3HAHUHW B IOBCEIHEBHOW >KM3HU I OOecredeHMs
Oe3omacHOCTH TpU OOpalieHUH ¢ OpubopaMu U TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEHHsl 3JI0pOBbsI U COONIIOJIEHHS HOPM DKOJOTMYECKOrO IOBEJIEHHs B
OKpYy>Karollel cpene;

® OCYLIECTBISITh NOMCK HH(popMauuu ¢uznyeckoro conaepkanus B MHTepHere, Ha
OCHOBE MMEIOLIMXCS 3HAHUM M MyTEM CpaBHEHMS JIONOJIHUTEIbHBIX HCTOYHUKOB
BBIICNIATh MH()OPMALMIO, KOTOpas SBISETCS IMPOTHBOPEUYUBOW WM MOXKET OBITH
HEJIOCTOBEPHOM;

® UCHOJb30BATh IPU BBIIIOJHEHUU YYEOHBIX 3a/laHUIl HayuHO-IOMYJIAPHYIO JIUTEPATYPy
(U3MUECKOro Co/Aep)KaHMs, CHpaBOYHBIE MaTepHajbl, pecypchl cetu VHTepHer,
BJIAJIETh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpazoBaHHMs WHPOpPMALUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

e CO03/1aBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKMe YCTHBIE COOOIIeHHs, 00o0Imas
MHPOPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB (DPM3UYECKOTO COAEP)KaHUsS, B TOM YHCIE
nyONIMYHO  NPEACTaBIATh  pe3yJbTaThl MPOEKTHOM MM HMCCIEI0BATENbCKOM
JeSITeNbHOCTH, TPH 3TOM TPaMOTHO HMCIOJIb30BaTh M3YUYEHHBIM MOHATUHHBIN ammapaT
Kypca (pU3UKH, COPOBOXK/IATh BHICTYIUICHHE MTPE3EHTALHEH;

® [Ipu BBINOJHEHWU Y4YEOHBIX TPOEKTOB U UCCIEIOBAaHUNA (PU3MUECKUX TPOIIECCOB
pacripesiesiaTh 00sI3aHHOCTH B TPyIIE B COOTBETCTBMM C IOCTaBJIEHHBIMHU 3a/layaMu,
CIIEIUTh 32 BBIIIOJHEHWEM IUIaHa JEMCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLIEHMBATh  COOCTBEHHBIH  BKJaX B  JEATEIBHOCTb  TPYMIBI,  BBICTPAUBAThH
KOMMYHHUKaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTh Pa3peIiaTh KOH(IUKTHIL.

K koniy oOyudenus B 9 kjacce npenMeTHbIe pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHA:



HCIIONIb30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepUalbHash TOYKa, TPACKTOPHUS,
OTHOCHUTEIFHOCTh MEXaHHUYECKOTO ABWXEHUS, AedopMmarus (yrnpyras, miacTuueckas),
TPEHHE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M IIEPErpy3KH, LUEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEJIO, LIEHTP TSHKECTU TBEPIOro Tella, paBHOBECHE,
MEXaHWYeCKHe KoJiebaHUsT W  BOJHBI, 3BYK, MH(PPa3ByK U  YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATBHO30PKOCTh, CHEKTPhl HCITYCKaHHWS M TOIJIONICHUs, anbda, Oera- W ramMma-
W3IIy4EeHUs], U30TOIIbI, SACPHAsl SHEPreTHKA;

paznuyaTh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSIMOJIUHEHHOE JBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHHE, CBOOOHOE MaJIeHHE Tell, PABHOMEPHOE
JNBWKEHUE 110 OKPYKHOCTH, B3aUMOJEWUCTBHE TeEll, PEAaKTUBHOE JIBH)KCHHE,
Kone0OaTelbHOE NIBIDKEHUE (3aTyXalllue M BBIHYXKICHHBIC KOJICOaHMsI), PE30HAHC,
BOJIHOBO€ JB)KEHUE, OTPAKECHUE 3BYKa, NPSAMOJMHEWHOE pacnpOCTPaHECHHUE,
OTpaXEHUE U IIPEJIOMJICHUE CBETA, ITIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3I0KECHHE
0eroro cBera B CHEKTP U CIOXEHHE CIEKTPaJbHBIX I[BETOB, HCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJHOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa H3ITyUeHUs)
M0 ONHCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
naHHOe (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KaromieM Mupe (B
TOM uHcie (U3NYecKue SBICHUS B MPUPOJE: MPUIUBLI U OTIUBBI, IBUKEHHE TUIAHET
ConHEYHO! CUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEUCMHYECKHE BOJIHBI, IL[YHAMH, 3XO, LIBETa TeEIl,
ONTHYECKUE  SBICHHWS B  TpHUpoOJE, OHOJOTHMYecCKoe JCHCTBHE  BUAMMOTO,
yABTPAQHUOIETOBOTO M PEHTTC€HOBCKOTO HW3yYEHHMM, €CTECTBEHHBINH DPaJUOAKTUBHBIN
($OH, KOCMHYECKHE JIy4H, PAJHNOAKTUBHOE W3IIyYCHHUE TPUPOIHBIX MHUHEPAJIOB,
JefiCTBHE paIMOAKTUBHBIX M3JIyYEHUN Ha OpraHU3M 4ejoBeKa), IPU 3TOM MEePEeBOIUTh
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJEIATh CYIICCTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3HYECKUX SIBICHUN;

OMHCHIBATh U3YUEHHBIC CBOMCTBA Te U (U3UUECKUE SIBJICHUS, UCTIONB3Ys (HU3HUECKUE
BEJIMYMHBI (CPEIHssi U MTHOBEHHAsl CKOPOCTh Tella MPU HEPAaBHOMEPHOM JIBIKEHUH,
YCKOpPEHHUE, MEePEeMEIECHNE, MyTh, YIJIOBAas CKOPOCTh, CHJIa TPEHUS, CHJIA YIPYTOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOIHOTO TAJCHUs, BEC TeJa, UMITYJIbC Telld, MMITYJIbC
CHJIBI, MEXaHHUYeCKass paboTa U MOIIHOCTh, MOTEHIMAIbHASL YHEPTHUS Tela, TOTHATOrO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHASI SHEPTUS CKATON MNPYKUHBI, KHHETUYECKAS
SHEprus, TOJHAs MEXaHWYecKash JHEprusi, MEepuoJ M YacToTa KoieOaHWH, IuHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENb MPEIOMIICHUS
Cpenbl), TP OMUCAHUU TPABWIBHO TPAKTOBATh (PHU3UYECKUNA CMBICI HCTIOIB3YEMBIX
BEIIMYMH, O0O3HAUEHUS M EAUHHIBI (PU3NYECKUX BEIHYWH, HAXOOUTh (OPMYIIBI,
CBSI3BIBAIOIIME JaHHYI0 (U3NYECKYI0 BEIUYMHY C JIPYTUMH BEIHYMHAMH, CTPOUTH
rpaduKu U3yYSHHBIX 3aBUCUMOCTEH (DM3UUYECKUX BEIINYHH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, UCIONb3Ys 3aKOH
COXpPAaHEHUSI DHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHUMUII CYNEPHO3UIIMU CHII,
MPUHLIMI OTHOCUTENBHOCTHU ["anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPAXXEHUSI W TNPEIIOMJICHHS CBETA, 3aKOHbl COXPAaHEHHS 3apsgoBOTO M
MAacCOBOTO YHMCEI TMpPH SANECPHBIX pPEAKUMSIX, IMPU OTOM J1aBaTh CJIOBECHYIO
(bOopMyIIHPOBKY 3aKOHA U 3alMCHIBATh €70 MAaTEMaTHUYECKOE BhIPaXKEHHE;



OOBSICHATh (PU3NYECKHE IMPOLECChl M CBOMCTBA T€Jd, B TOM YHCIE U B KOHTEKCTE
CUTyallud ~ NPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbIIBIATH  NPUYUHHO-
CIJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHUECKUX 1IaroB ¢ ONOpPON Ha 2—
3 wu3yuYeHHBIX CBOWCTBa (UIUYECKUX SBICHHN, (UIUYECKUX 3aKOHOB  HIIH
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a/1aun (ONMUPAIOLIMECcs Ha CUCTEMY U3 2—3 YpaBHEHUIl), UCTIONb3Ys
3aKOHBI M (DOPMYJIBI, CBSI3BIBAIONINE (DM3NYECKHE BEIWYMHBI: HAa OCHOBE aHaJM3a
yCIOBMsI 3a/layd 3alUChIBaTh KpaTKO€ YCJIOBHE, BBIABIATh HEJOCTAIOIIUE WIN
M30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJI pelleHus,
IPOBOJIUTH PACUYETBl M  OLIGHUWBATh PEAJTUCTUYHOCTH IOJIYYEHHOTO 3HA4YEHUs
(bu3M4eCcKoil BETUUNHBL;

pacro3HaBath TPOOIEMBI, KOTOPBIE MOXKHO pEIIMTh IPH TOMONM (HU3UIECKUX
METOIOB,  MCIIONb3ysl ~ ONMCAaHUE  HCCIEAOBAaHMs,  BBLIENATH  IpPOBEpsieMoe
NPENONI0KEHUE, OICHWBAaTh TNPABWIBHOCTh TOPSIKAa MPOBEACHUS HCCIEI0BAHUS,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUHN U ONBITOB;

IIPOBOJUTH ONBITHI 110 HAOMIOACHUIO (PU3UUYECKUX SBICHUN WM (QU3NYECKUX CBOMCTB
Tes (M3y4eHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHHUs! SHEPTUH, 3aBUCUMOCTb
nepro/ia KojebaHuil MPyKUHHOTO MasSTHUKA OT MAacChl Ipy3a U KECTKOCTH TPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbI MAJIBIX KOJIEOaHUH, TPSIMOJIIMHEHHOE pacpoCTpaHEeHUE
CBETa, pa3jiokeHHe Oelloro cBeTa B CIEKTp, M3Y4YEHHE CBOMCTB H300pa’keHHs B
IUIOCKOM 3€pKajle M CBOWCTB H300paKeHWsl IpeaMeTa B coOuparomied JHH3e,
HaOJIIOIGHUE CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB H3IYYEHHUs): CaMOCTOSATEIbHO
coOHpaTh yCTaHOBKY M3 U30BITOYHOTO HabOpa 000py10BaHMUs, OITUCHIBATh XO/I OIBITA U
€ro pe3yJbTaThl, (POPMYIHPOBATH BHIBOIBI;

IPOBOJUTHh IPU HEOOXOAMMOCTH CEPUI0 TNPSAMBIX H3MEPEHUi, ompenenss cpenHee
3HAYEHUE M3MEpseMON BeMUYMHBI ((POKYCHOE paccTOsIHHME COOHMparomiell JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MEpUTENFHOI0 TpUdopa);

IIPOBOJUTH HCCIIEIOBAaHHE 3aBUCUMOCTEH (DU3MUYECKHX BEJIMYMH C HCHOJIb30BAHUEM
OpSAMBIX H3MEPEHUH (3aBUCHUMOCTh MYTH OT BPEMEHH NpU PaBHOYCKOPEHHOM
IBIDKEHNH ©O€3 HadaJbHOW CKOPOCTH, TepHoJa KOJIeOaHWH MaTeMaTHIeCKOTO
MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHs CBETAa OT yIja MajaeHHUs M
yria MNpesioMIICHHUs OT yIJia MaJeHus): INIaHUPOBATh UCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOMpaTh YCTaHOBKY, (HKCHPOBAaTh pPE3YyJbTAaThl  IOJyYEHHOH 3aBUCUMOCTH
¢u3nUecKkux BEIMYUH B BHUJE TAOMUIl U rpaduKOB, JeIaTh BBIBOABI 10 pe3yibTaTaMm
UCCIIEI0BaHMS;

MPOBOJUTh KOCBEHHBIE W3MEpPEHHs (PU3NUECKUX BEIHUYMH (CpemHssi CKOPOCTh U
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOIHOIO MajeHus,
KECTKOCTh TPYKUHBI, KOOPPHUIHUEHT TPEHHs CKOJBKEHUs, MEXaHW4yeckas pabora u
MOIITHOCTh, YacToTa M TMEpHojA KoleOaHWH MaTeMaTHYeCKOro W MPYKUHHOTO
MasTHAKOB, ONTHYECKas CWIa COOHMpAlomield JIMH3BI, pPAJHOAKTHUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh HKCIEPUMEHTANBHYIO YCTAHOBKY M BBINOJHATH
U3MEpEHUs, cielys NPeyIOKEHHON MHCTPYKIMH, BBIYMCIATH 3HAYEHUE BEJIUYUHBI U
aHAJTM3UPOBATh IOJNyYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOW IOTPEUTHOCTH
W3MEPEHHUI;

coOmofaTh TMpaBWiIa TEXHUKH Oe30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;



pa3ianyaTh OCHOBHBIE TNPU3HAKM H3YYEHHBIX (U3MYECKUX MOJENeil: MaTepuaabHas
TOYKa, a0COIIOTHO TBEPAOE TEJO, TOUEUHBIM MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTAHETapHAasi MOZEb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO $/1pa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOKMCTB C ONOPOM Ha MX ONMUCAHMS (B TOM YHUCIIE: CIIMIOMETp, JaTYMKHU TOJI0KEHUS,
paccTosHUS U YCKOPEHMUSI, paKeTa, 3X0JI0T, OYKH, IEPUCKOI, oToanmnapar, ONTHYECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBax (M3MYECKUX SIBJICHUI U HEOOXOIUMBIE (PU3MYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKHM M3YyUEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX NPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB IMPH PEIICHUH Y4eOHO-
MIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbl JUIsl TOCTPOEHUSI MU300pakeHUM B IIOCKOM
3epKajie ¥ coouparomieit TuH3e;

NPUBOJIUTH TMpPUMEPHl (HAaXOOUTh HMHPOpPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCTIONB30BaHUsl (M3MYECKUX 3HAHWM B TOBCEAHEBHOM JKM3HH ISl OOecreyeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpubopaMu U TEXHHUUYECKHMMH YCTPOWCTBaMH,
COXpAHEHHsI 3J0POBbSI U COONIOJNEHHS HOPM DKOJOTHYECKOTO IOBEIEHHS B
OKpY>Karolleu cpere;

OCYIIECTBIIATh IMOUCK HHpopMmanuu (usmueckoro coaepxkanus B HWHTepHere,
CaMOCTOSITENTbHO (OPMYJIMPYSl TMOMCKOBBIM 3ampoc, HAXOAMWTh IyTH OMNpEIeTCHHS
JIOCTOBEPHOCTH TOJYyYE€HHOH WH(POpPMAllMM HAa OCHOBE UMEIOIIUXCS 3HAHUW U
JIOTIOJIHUTENIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPHU BBHIOJHEHUH YYeOHBIX 3a/laHU HAayYHO-IOMYJIIPHYIO JIUTEPATYPY
(GU3NUECKOTO CO/CpIKaHUs, CHpPaBOYHBICE MaTepHajbl, pecypcel cetu VIHTepHer,
BJIaIeTh MpHUEMAMHU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUH U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

co3JlaBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(OpMAIUH
U3 HECKOJbKHX HCTOYHUKOB (PU3MUECKOTr0 COAEpKaHMS, MyOJIWYHO TPEACTaBIATh
pe3yabTaThl TPOEKTHOW WIIM UCCIEI0BATEIbCKOU AESTENIBHOCTH, NMPU 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYEHHBIM TMOHATUHHBIA ammapar Hu3y4aemoro paszziena (Qu3ukua u
COIIPOBOKAATh BBICTYIUIEHHE Npe3eHTaluell ¢ y4éToM OCOOEHHOCTEW ayAuTOpUH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kontpoasnbie | IlpakTtudyecku
n/n NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThI
pecypchl
Pa3nes 1. @usnka u e€ posib B O3HAHUM OKPY/KAIOIIEro MUpa
but6mmoreka [JOK
1.1 o - 2
M3MRa - Hayka 0 fipupoae https://m.edsoo.ru/7f416194
butmmoreka [JOK
1.2 o 2 1
VISHHACCKHC BEITIHIH https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBINM METOJI, TO3HAHUS 2 1 brmmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJIEeHUSI 0 CTPOCHUM BelllecTBA
2.1 CTpocHue BelecTBa 1 brommorexa HOK
' P B https://m.edsoo.ru/7f416194
29 JIBr>keHuE M B3aUMOJICVCTBUE YaCTHI] 5 ) bubnnorexa [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPEraTHRIC COCTOANHA BEMecTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBuskeHue U B3aUMOIeiCTBHE TeJl
3.1 MexaHH4eCcKOe OBIKEHIE 3 bubmmorexa [IOK

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




bu6nmoreka [JOK

2 u 4
3 HEPIUA, MAcea, TIOTHOCTS https://m.edsoo.ru/7f416194
bubnnoreka [HOK
33 Cuna. B 14
e, DRt Cht https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua naBnenus TBEPABIMU 3 bu6nmoreka [IOK
’ TEJIAMH, KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 bubnuotexa LIOK
' g https://m.edsoo.ru/7f416194
bu6nmnorexa [JOK
4.3 A 6
TMOC(EpHOE J1aBJICHHE https://m.edso0.ru/7f416194
44 JleficTBUE KUIKOCTH U Ta3a Ha MOrPYKEHHOE 7 bubnnorexa [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora u MOIIHOCTB. JHeprus
bu6nuoreka [JOK
A P
> 800Ta ¥ MOIIHOCTS 3 https://m.edsoo.ru/7f416194
butmmoreka [JOK
2 I1
> POCTRIC MEXAHHIIMBT > https://m.edsoo.ru/7f416194
butmmoreka [JOK
. M 4
33 CXAHHTACCKAT SHEPTHA https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aeoB U TeM uugposbie
Ne i/ P KoHnTpobHbI IIpakTH4eckue (ucpp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
e padoThbI padoThI
pecypcsl
Pa3nes 1. TensioBble siBJIeHUsI
but6mmoreka [JOK
1.1 CrpoeHue u cBOWCTBa BELIECTBA 7 https://m.edsoo.ru/7f4181c
e
but6mmoreka [{OK
1.2 TenoBele mpoLeccsl 21 1 5 https://m.edsoo.ru/7f4181c
e
Hroro no pazneny 28
Pa3nes 2. DiekTpu4ecKue H MATHUTHBIE SIBJICHUS
DneKTpUYecKue 3apsabl. 3apsHKEeHHbIE Tena brbmorexa LIOK
2.1 P - DAL 3P 7 1 https://m.edsoo.ru/7f4181¢
U UX B3aMMOJCHCTBHE .
but6mmoreka [{OK
2.2 [TocTOSIHHBIN IEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181c
(S}
bubmuoreka [JOK
23 MarsuTHsl€e SIBI€HUS 6 1 1.5 https://m.edsoo.ru/7f4181c
(S}
bu6nuoreka [JOK
24 ONEeKTpOMarHuTHasl MHAYKIHS 4 https://m.edsoo.ru/7f4181c
(5}




Hroro no pazgeny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB H TeM uugpoBbIe
Ne i/ P KoHnTpobHbI IIpakTH4eckue (ucpp )
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
e padoThbI padoThI
pecypchl
Pa3znen 1. Mexanu4veckue siBJIEHUS
MexaHu4ecKoe IBKEHUE U CITIOCOOBI €ro bubmorexa LIOK
XaHUY BIDKCHHE H CIT BI €T
1.1 A 10 1 https://m.edsoo.ru/7f41a4a
OTHCaHUs
6
but6mmoreka [{OK
1.2 B3aumopeiictBue ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
1.3 3aKOHBI COXpaHCHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 40
Pa3zgen 2. MexannuyecKue KoJ1e0aHUA U BOJIHEBI
but6mmoreka [{OK
2.1 MexaHndeckue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4a
6
bubmuoreka [JOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15

Pa3nen 3. DieKkTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI




DNIEeKTPOMarHuTHOE TOJe U

but6mmoreka [JOK

3.1 6 https://m.edsoo.ru/7f41a4a
ANEKTPOMArHUTHBIC BOJTHBI 6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AABJICHUS
but6mmoreka [JOK
4.1 3aKOHBI paCIPOCTPAHEHUS CBETa 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [JOK
4.2 JIuH3BI U oNTUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
4.3 Paznoxenue 6eoro cBeta B CIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 15
Pa3nen 5. KBanTOBbBIC SIBJICHUA
bubnuoreka [[OK
5.1 Hcnyckanue v MoraoueHue cBeTa aroMOM 4 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [JOK
52 CrtpoeHue aTOMHOTO siipa 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
53 SnepHble peakuuun 7 https://m.edsoo.ru/7f41a4a

6




Hroro no pazgeny

17

Pa3nes 6. IloBTopuTebHO-000011a101MIT MOYJIb

[ToBTOpeHune n 0600IIeHNE COACPIKAHUS buomiorexa HOK
6.1 P o AcP 9 2 https://m.edsoo.ru/7f41a4a
Kypca ¢pu3uku 3a 7-9 kiace 6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







INIOYPOYHOE IIVIAHUPOBAHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

Jara
U3y4YeHH
s

DJIEeKTPOHHBIE HU(PPOBbIE
o0pa3oBaTejibHbIE

pecypchl

®u3uka — HayKa O MPUpOJE.
SIBnenust mpupoasl

Ddusznyeckue SBICHU

du3nyecKre BEINIUHbBI U UX
U3MEpeHue

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl PH MOMOIIN
KHUJKOCTHOTO TEPMOMETpA U
JaTYNKA TEMIEpaTyphl"

Metoapl HAyYHOTO TTO3HAHMS.
Onrcanue pU3NIECKUX SABICHUN C
IIOMOIILIO MOJIEJIEN

bubmuoreka [{OK
https://m.edsoo.ru/ff09f72a

Ypok-uccinenosanue "lIposepka
THUTNOTE3BI: JATBHOCTH ITOJETA
Iapuka, mymueHHOTO
TOPU30HTAILHO, TEM OOJIBIIE, YEM
OoJiblIIe BhICOTA ITycKa"

Crpoenue BeniecTBa. ONbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE
CTPOEHHE BEILIECTBA

bubnnoreka [HOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHME YacTHUIl BellleCTBa

but6mmoreka [JOK
https://m.edsoo.ru/ff0a013e




YPOK—I/ICCHeI[OBaHI/Ie «OMnBITH IO

ynpyroctu. 3akoH ['yka

9 HaOJIFOJEHUIO TEILIOBOIO
pacuIupeHus ra3oB»
10 ArperatHble COCTOSIHUS BEIIECTBa
OcoOeHHOCTH arperaTHbix
1 cocTosiHUM Boabl. O000IIEHHE T10 bu6nuoreka [JOK
pasneny «llepBoHavyasibHBIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEILIECTBA»
Mexanndueckoe OBIKEHHE.
12 PaBHomepHOe ; epaBHOMEPHOE bubmorexa OK
BHOMEPHOE U HEPABHOMEDH
p p p https://m.edsoo.ru/ff0a05¢c6
JBIKEHUE
bu6nuoreka [JOK
13 Ckopocts. EquHUIEI cCKOpOCTH
p g H p https://m.edsoo.ru/ff0a079c¢
14 PacueT myTH U BpeMEHHU JIBMKEHUS bubmorexa HOK
y p a https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bub6nuorexa [IOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IInotHOCTh BemectBa. Pacuer
16 acc 00 ema eJia 110 €ro bubmorexa HOK
Macchl ¥ 00beMa Tejia 1o er
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlabopaTopHas pabora
17 «OmnpeneneHue MIOTHOCTH TBEPAOTO
TEIAN
13 Pemienue 3agay 1o teme bubmuoreka [JOK
"[TimoTHOCTH BemecTsa" https://m.edsoo.ru/ff0al23c¢
Cuna Kak XxapakTepucTUKa
19 B3aumMmoencTeug tei. Cuna




JlaGopaTopHas paborta «3yueHue
3aBHCUMOCTH PACTSDKEHHS

20
(meopmanuu) mpy>KUHBI OT
MIPWIOKEHHOUW CHIIBI»

21 SIBnenue taroreHus. Cuna TOKECTH
CBS3b MEXKIY CHUIION TSIKECTH U

22 accom te IellyBec ena. Pemenne bubmorexa HOK
M # Tena. Tena. Pemenn

Y " https://m.edsoo.ru/ff0al778
3ama4 1o teme "Cua TsHKecTH
Cuiia TsKeCcTH Ha TUX IJJAHETAaX.
23 dusnyeckue xa afc[pey CTHUK bubmorexa [TOK
U3UYECKUE X TEPUCTUKHU
p p https://m.edsoo.ru/ff0a1502
IUIaHET
bu6nuoreka [JOK
24 N3mepenne crn. Jlunamome
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec Tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX CHII,

26 ATIDABIE By o OLHOi oi bu6nmoreka [JOK
HAIIPABJIEHHBIX I HOM MPSIMOIA.

p . a p https://m.edsoo.ru/ff0ala70
PaBHOpElcTBYIOIIIAS CHIT

27 Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAsA cun'

)3 Cuiia TpeHus u e€ Bubl. TpeHue B bubnmoreka [JOK
IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtophas pabota «M3yuenue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOTEKe or P ABITC bu6mmorekxa [JOK

KOJIBYKEHUS OT CUJIBL TaBJICHUS U
s https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAOIINXCS
MMOBEPXHOCTEI
30 Pemienue 3aau Ha onpeieacHue




PaBHOJICUCTBYIOIIECH CUIIBI

Pemenne 3amau mo remam: «Bec
Tenay, «['padudgeckoe n3odpaxeHme

bu6mmoreka [JOK

31
crny, «CHaby, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CHAIDY
KonTponbhas pabota mo Temam:
«MexaHH4YeCKOe IBIKEHUEY,
32 «Macca, III0THOCTEY, «Bec Temay,
«I'padmueckoe n300pakeHUE CUI»,
«CHIIBI
Hasnenue. CriocoObl yMEHBIICHUS U bubmuoreka [JOK
33
YBEJIMYEHHS 1aBIICHUS https://m.edsoo.ru/ff0a20a6
aBjeHue raza. 3aBUCUMOCTD
34 I[a e aza oT o0bEMa bubmmorexa LIOK
BJIEHUS T T 00BéMa,
A https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBiaeHUS TBEPALIMU
35 Teﬂr;l\fl/l xclil KOCTSAMH U 113:3211\41/1 bubmorexa HOK
> A ' https://m.edsoo.ru/ff0a25b0
3axoH Ilackainsg
aBJIEHUE B KUIKOCTH U rase,
16 A S BAHHOE e“f en e bu6nuoreka [JOK
BBI3BaHH WCTBHEM CUIJIBI
g https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3amau no reme «/laBnenue bubnmnorexa [JOK
B JKHUJIKOCTH M Ta3e. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubmuoreka [{OK
38 Coo0maroniuecs cocyabl
y https://m.edsoo.ru/ff0a2970
19 Cyapa eCKITii Tbece bu6nunoreka [JOK
AIPABINIECKHI IT
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopiHeBoi




JKUJIKOCTHBIM HACOC

A1 ATtMmocdepa 3eMITu ¥ IPUIHHBI €€ bu6mmoreka [JOK
CYII€CTBOBAHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Boznyxa. AtmochepHoe bubnuorexa [JOK
JlaBJICHHC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro bubmmoreka [JOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2dag
3
" :BI/IEI/IMOZTL aTZ/I(:)C(be};HOFOO . BuGmiorexa LIOK
BJICHHS OT BBICOTHI H BHEM
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
Bbapomerp-anepoun. AtmochepHoe bubmmoreka [[OK
45
JIaBJICHUE Ha PA3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agaud mo reme "
ATtmocdepHoe nasneHue"”
" I[;EI/ICT)];I;IC )I;IZZ[KOCTI/I 1/23 r23a Ha BuGmiorexa LIOK
nor HHOE B HUX T€JIO.
by https://m.edsoo.ru/ff0a3276
ApxuMmesioBa cuia
JlabopaTopHas pabora
«OmnpeneneHne BhITAIKUBAIOIIEH bubnnoreka [HOK
48 . .
CHWJIBI, ICHCTBYIOIEH Ha TeJIo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUAKOCTH
JlabopaTopHas paboTa 1o Teme
" «:I(;cnez:)ozaznz ;al;I/IC;IMOCTI/I Beca BuGmorexa OK
e B BOA vT PeM https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOU B KHUJIKOCTh YaCTH
Tea»
bu6 OK
50 IInaBanue Ten nommorexa I

https://m.edsoo.ru/ff0a3a96




51

JlaGopaTopHas pabora
"KoHncTpynpoBaHue apeoMeTpa uiu
KOHCTPYHPOBAHUE JIOJIKH U
oIpeJieNieHue e€
Ipy30H0AbEMHOCTH "

52

Pemenne 3amau no remam:
«ITnaBanue cynosB.
BosznyxomnaBanuey, «JlaBnenue
TBep}II)IX TEII, )KI/II[KOCTGI\/’I U 1a3oB»

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

53

KonTponbHas pabota mo Teme
«JlaBneHue TBEpABIX TeET,
JKUIKOCTEH U Ta30By

54

Mexanndeckasi pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

MornocTts. EquHUIBI MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenoranue "Pacuér
MONTHOCTH, Pa3BUBAEMOM IpH
noabEMe Mo JectHuue"

57

[Ipocteie Mexanu3Msbl. Poryar.
PaBHOBecue cwil Ha pelyare

58

Peryaru B TexHuke, ObITY U
npupoje. Jlaboparopnas padora
«HccnenoBanue ycioBuil
paBHOBECHSI pblUara

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0a478¢e

59

Pemenue 3agau mo reme « Y CII0OBUA
PaBHOBECHSI pbIYaray

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

60

KoaddutmenT monesHoro aeicTBust

0.5




MexaHusMa. JlabopaTopHas pabora
«3mepenue KII/[ HaknoHHOM
TUTOCKOCTH

61

Pemenue 3aga4d no teme "Pabora,
MortHocTh, KIT/"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

MexaHnuecKkasi 3Heprusl.
Kunernueckasi 1 moTeHIMaIbHAS
JHEprus

bubnnoreka [HOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTUU

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

64

YPOK-3KCIIEPUMEHT 1O TEME
"DKCcepUMEHTAIBHOE OIIPEIEIIEHNE
H3MEHEHHSI KHHETHYECKON 1
NOTEHIIMAIIBHON SHEPIUH IIpU
CKaTBIBAaHWH TEJA IT0 HAKIIOHHOMN
IJI0CKOCTH"

65

KonTponbnas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHUSD»

66

PesepBHbIit ypok. Pabora ¢
TEeKCTaMU 110 TeMe "MexaHndeckoe
nBIKeHNE"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4eec6

67

PesepsHblit ypok. Pabota ¢
TekcTaMu 1o Teme "JlaBiaeHue
TBEPABIX TEN, JKUIKOCTEN U ra3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adffe

68

PesepBHblit ypok. Pabora ¢
Texctamu 1o teme "Pabora.
MoutHocTs. DHeprus”




OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68
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8 KJIACC

N KosnyecTBo yacos Mara DJIeKTPOHHBIE HM(pPOBbIE
°
/ Tema ypoka B Kontpoasubie | IlpakTtuyeckue | H3YyY€HH oOpa3zoBaTe/IibHbIE
n/n cero
padoThbI padoTbI s pecypchbl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KHHETHYECKON | bu6nuorexa [IOK
TEOPUH M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
TTOJITBEPKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJICKYJT 1
Mogaenu TBEPIOTO, JKUIKOTO U
3 5 P ’ . ! Bubnnoreka [TOK
ra3000pa3HOro COCTOSHUI
P https://m.edsoo.ru/ff0a540e
BEIEeCTBA
OOBbsicHeHHEe CBOWCTB TBEPOTO,
YKHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BEILIECTBA HA OCHOBE 1
MIOJIOKEHUN MOJIEKYJIISIPHO-
KMHETHYECKOU TEOPUH
5 Kpucrannnueckue u amopgHbie 1 bubnnorexa [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KalWUISIPHOCTbD. | bubnuorexa [IOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 o | bubmuoreka [JOK
€IIOBOE pacIIMpeHHe U CKaThe
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIEpaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS 1
YacTHUII




KpUCTANINICCKUX TECJI. VY nenpHas

9 Baytpennss sueprus. CriocoObt bubnuorexa [JOK
W3MEHEHUs BHYTPEHHEH YHEPTHH https://m.edsoo.ru/ff0a5c60

10 Buael Terionepenaun bubmorexa HOK

https://m.edsoo.ru/ff0a6412
VYpoxk-koupepenuus "[Ipakrnyeckoe

1 HCIIOJIb30BaHKE TEIUIOBBIX CBOMCTB bubnnoreka [HOK
BEII[ECTB U MAaTEPHAJIOB B IIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonmuectBo Tenmnotel. Y neiapHas bu6nuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEIIOBOTO OaraHca.

13 T:HJ‘IOO6M€H 1 TEIJIOBOE buommorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaboparopHas pabota

14 "UcciaeqoBaHue ABICHUS bubnnoreka [HOK
TeI1000MeHa NpU CMEIINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"

PacdeT xonm4ecTBa TEILIOTHI,

15 HE0OXOIUMOTO JIJIsl HATPEBAHUS
TeJa M BBIJICTSIEMOTO UM TIPH
OXJIQXKICHHH
JlabopaTopHas pabora

16 "Oane)z[eﬂI;HHe I;’I[@HBHOﬁ bubmuorexa HOK

" https://m.edsoo.ru/ff0a6bb0
TEIUTIOEMKOCTH BEIIIECTBA

17 DHeprus ToriMBa. Y iejabHas bubnnorexa HOK
TEIUIOTa CTOPaHUs https://m.edsoo.ru/ff0a7b5a

18 [InaBnenue u oTBEpICBaHUE bu6mmoreka [JOK

https://m.edsoo.ru/ff0a71d2




TCINIOTA IJIaBJICHUA

JlabopaTtopHas pabota

19 "Onpezenenue yaeiabHOM TeIIOThI bubmmorexa HOK
. https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbIa
20 [TapooGpazoBaHue U KOHACHCALHSL. bubnnorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
napooOpa3oBaHus U KOHICHCALIHH.
21 3a§ncn§ocm TeMnepaTyII[)m bubmmorexa LIOK
https://m.edsoo.ru/ff0a786¢
KUTIEHUS OT aTMoc(epHOro
JaBJICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
) pabora "Onpenenenue bubnnorexa [JOK
OTHOCUTEIHFHOMN BIXKHOCTHU https://m.edsoo.ru/ff0a7628
BO3qyXxa"
7 Pemienue 3amau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa
[TpuHIIUTIBE pabOTHI TEMIOBBIX
24 nsurateneii. [TapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CTOpaHUs
KII/ TermoBoro nBuraresns.
25 TCH§OBHC I[BI/IFafeIII/I M 3aIIuTa bubmorexa [OK
N https://m.edsoo.ru/ff0a7c7c
OKpY>KaloIei cpeibl
26 3aKOH COXpaHEHHUS U MPEBPAICHUS
SHEPTHH B TEIUIOBBIX MpOIeccax
27 [ToaroroBka Kk KOHTPOJILHOM paboTe bubmuoreka [JOK

o teMe "TeruioBbIe SIBJIICHUS.
M3MeHeHue arperaTHbIX COCTOSIHUM

https://m.edsoo.ru/ff0a8312




BerecTna"

KonTponbhas pabota no teme

bubnnorexa HOK
28 "TeroBsie ABieHUs. MI3MeHeHue 1
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSIHUM BelllecTBa
29 Onexrpuszanus Ten. JBa poaa
INEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue
30 "DnexTpuzanus TeJl UHAYKIUEH 1
IIPU COTIPUKOCHOBEHHH"
31 B3anMopencTeue 3apsyKeHHBIX TElL. bubnnorexa [HOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TIOJIE.
1 HanpskeHHOCTB 2JIEKTPUYECKOTO bubnuorexa [JOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
Hocurenu snextpuueckux 3apsiios.
33 DnemenTapHbli 3apsia. CTpoeHue
aToMa
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnnorexa [HOK
COXPAHEHUs ANEKTPUUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3ana4d Ha mpuMeHeHUe bubnnorexa [IOK
CBOMCTB 2JICKTPHUYCCKUX 3apsJIOB https://m.edsoo.ru/ff0a90cc
DNEeKXTpUYECKUI TOK, YCIOBHS €ro
16 P W Y bu6mmoreka [JOK
cyuecTBoBanus. Vlcrounuku
4 https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOrO TOKa
. bu6nmorexa [JOK
37 JIeficTBHS 2IEKTPUIECKOTO TOKA

https://m.edsoo.ru/ff0a96b2




VYpoxk-uccienoanue "JleficrBue

38 3JIEKTPUYECKOTO MOJI Ha 1
MIPOBOJIHUKH U TU3JIEKTPUKH"

19 DNEeKTPUYECKUIA TOK B METAJIJIaX, bubnnorexa [JOK
KHUIKOCTSX M razax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas 1emnb U eé
COCTaBHBIEC YaCTH
Cuna Toka. JlaboparopHas pabota

41 "U3mepenue ep po ap e 0.5 bubmiorexa HOK

MEPCHHE U PETYJIUPOBAHU .
P " peryip https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKa
DNeKTpUYECKOe HANIPSKEHUE.

4 Bonbrmerp. JlaGopaTtopnas padora 0.5 bubnuorexa [HIOK
"N3mepenne u peryanpoBaHue ' https://m.edsoo.ru/ff0a9%14
HanpsokeHus"

ConpoTHBieHHE TPOBOIHUKA.
43 v ep 06 COMDO p eﬂ . bubmnoreka [HOK
JBH MIPOTHUBJICHU
g P https://m.edsoo.ru/ff0aa738
BEIIeCTBa
JlabopaTopHas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
44 COIpO e oTp 0 a OT ero 1 bubmmorexa LIOK
MPOTHUBJICHUS TPOBOJAHHUKA OT €T
P pOBOA https://m.edsoo.ru/ff0aa738
JUTMHBI, TJI0IIA TOTIEPEYHOTO
ceyeHus U marepuana'
3aBUCHMOCTH CHJIBI TOKA OT

45 . . 3axon Ova bu6mmorekxa [JOK

HanpspkeHus. 3akoH Oma Jiist
P A https://m.edsoo.ru/ff0aa44a
ydacTKa [enu

46 JlaGopartopHas pabota 1 bub6nuorexa [IOK

"UccnenoBanue 3aBUCUMOCTHA CUJIIBI
TOKA, UIYIIEr0 Yepe3 Pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e




COTIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs: Ha pe3uctope”

IlocnemoBarenbHOR U napaJijiCJIbHOC

47
COCMHEHUSI TIPOBOIHUKOB
JlaGopartopHas pabota "IIpoBepka
43 [IpaBuUia CJII0KECHUS HAIIPSKCHUI bubnnorexa [IOK
IIPU N10CJIEOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHas pabota "I[IpoBepka
49 IIpaBUJIA [l CUJIBI TOKA IPH bubnuorexa [JOK
MapauIeIbHOM COSIMHCHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pewrenne 3a1ad Ha npumMeHeHue
50 3akoHa O a)1 asp oro bubmmorexa LIOK
KoHa OMa JiTst pa3IuIHoT
AP https://m.edsoo.ru/ff0aaf8a
COCMHEHUSI IPOBOTHUKOB
PaGora u momHOCTH
51 3JIEKT I/Iqecxlg)lro TOKa. 3aKOH Bubmiorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
[xoyinsa-Jlenna
JlaGopartopHas paboTta
52 "O z e E e p:/,160 OLIHOC Bubmmorexa [IOK
i JICHU Thl U MOIIIHOCTH
bed P " B https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DNEeKTPUYECKUE LIETIH U
53 HOTPEOUTENH IIEKTPUUECKOM bubnnorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [TonroToBka Kk KOHTPOJIBHOM paboTe bub6nuorexa [IOK

110 TeMe "DIIEKTPUUECKHE 3apsi/Ibl.
3apspKeHHbIE Tela U UX

https://m.edsoo.ru/ff0abd2c




B3auMoercTBUs. [10CTOIHHEIN
AJIEKTPUUECKUNA TOK"

Konrponsnas padora no Teme
"DneKkTpuyecKue 3apsabl.

bu6mmoreka [JOK
55 3apspKEeHHBIE TeJa U UX
. . https://m.edsoo.ru/ff0abea&
B3aumoaencTus. [10CTOAHHBIN
AIEKTPUUECKUN TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3aUMOJICHCTBHUE
VYpok-uccnenosanue "M3yuenue bubnuorexa [JOK
57 N " 1
II0JIEN ITOCTOSAHHBIX MATHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe 1101€
bu6mmoreka [JOK
58 3eMiId U €ro 3HaYECHUE [UIS JKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3eMiie
OmnsIT OpcTena. MaruuTHOe Hoje
P bubmnoreka [HOK
59 ANEKTPUIECKOT0 TOKa MarHutHoe
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTyIIKH C TOKOM
[IpuMeHeHre IEKTPOMArHUTOB B
60 texHuke. JlaboparopHas pabota 0.5 bubnuorexa [JOK
"H3y4yeHne NeHCTBHSI MATHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
M0JIsSI HA POBOJAHMK C TOKOM"
DNEKTPOABUTATENH IIOCTOSTHHOTO
ToKa. Mcnoin3oBaHue
AJIEKTPOJABUTATENEH B TEXHUUECKUX
Iz bu6nmoreka [JOK
61 YCTPOMCTBAX M HA TPAHCIIOPTE.

JlabopaTopHas pabora
"KoHcTpynpoBaHue U H3ydeHne
paboThI JIEKTpOABUTATENS "

https://m.edsoo.ru/ff0ac86¢




62

OnbiTel @apajes. 3aKoH
3JIEKTPOMATrHUTHOW UHIYKIIAH.
[IpaBuno Jlenna

63

Onekrporeneparop. CrocoOs
TOJTYYEHUS DIIEKTPUIECKON
SHEPIrUH. DIIEKTPOCTAaHLINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTUu

64

[TonroToBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUUECKHE U
MarHuTHBIC SIBJICHUS"

65

KonTponbhas pabota mo teme
"DNeKTpUYECKUE U MATHUTHBIE
SIBIICHUS"

bubmnoreka [HOK
https://m.edsoo.ru/ff0acb14

66

PesepBHylit ypok. Pabota ¢
TekcTaMu 1o TeMe "TermroBeie
saBijeHus"

bubmuoreka [{OK
https://m.edsoo.ru/ff0acc5e

67

PesepsHblii ypok. Pabora ¢
TekcTaMu 110 TeMe "T1ocTOAHHBINI
ANEKTPUYECKUI TOK"

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

68

PesepBHylit ypok. Pabota ¢
TEKCTaMH 110 TeMe "MardauTHeIe
sBiieHus"

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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9 KJIACC

KoanuecTBo 4acos

DJIeKTpPOHHbIe U (ppoBbIe

Ne Jara
Tema ypoka KonTpoJbHbI IIpakTnyeckue oGpa3soBaTeJibHbIE
n/n Bceero U3yYeHUst
e padoThbI padoThbI pecypcbl

| Mexanuueckoe OBUKEHHUE. |
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bubnuorexa [JOK
MEXaHUYECKOTO JABUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NPAMONMHENHOE ] bubnuoreka LIOK
NBKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBrokeHue. CpenHsisi ¥ MTHOBEHHas! 1
CKOpPOCTh

5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE 1 bubmumoreka LIOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSMOJIUHEUHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHUS. 1
I'paduk ckopoctu
JlabopaTopHas pabora

7 "OmnpeneneHne yCKOpeHus Tea npu | | bubnuoreka [JOK
PaBHOYCKOPEHHOM JIBHKEHUU 110 https://m.edsoo.ru/ff0adbl18
HAKJIOHHOH TI0CKOCTH"

g CBoboanoe najgenue ten. OnbIThl I
lanunes

9 PaBHOMEpHOE NBM>KEHUE T10 1 but6mmoreka [JOK
oKpy>kHOCTH. [lepros u gactoTa https://m.edsoo.ru/ff0ael76
oOpameHusi. JInHeitHas U yrioBas




CKOpPOCTH

10 LleHTpOCTpEMUTEIILHOE YCKOPEHUE
1 IIepssiit 3akoH HbproToHa. BekTop bu6nuoreka IIOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bu6muoreka [IOK
PaBHOzelicTBYIOIIAs crila https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka LIOK
Cynepro3uius CHII https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1au Ha mpuMeHeHne bu6mmoteka [{IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka bubmmorexa HOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme «Cuna
YOPYTOCTH»
JlaGopaTopHas pabota
17 «Onpineniﬂneiecmomn Bubmiorexa LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
13 Cuna Tpers bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo treme «Cuna bubmuoreka [JOK
TPEHHSD» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OnpznenzHHe ioa@@nunema bubmmorexa HOK
| https://m.edsoo.ru/ff0af8be
TPEHUST CKOJIBKCHUS
Pemenne 3agau 1o Teme "3aKOHBI Butmorexa LIOK
21 Hprotona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuia TSOKeCTH U 3aKOH BCCMHPHOTO

22 oTe YckopeHnue cBOOOAHOTO BuGmnorexa LIOK
TATOTEHUS. Y CKOpEHHE CB HOT
P A https://m.edsoo.ru/ff0at044
MaJeHUs
VYpok-koHpepeHuus "IBmxeHue Tein
23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conueunas cucrema). ['anaktuku”
Pemenue 3amau no teme "Cuiia
24 TSYKECTH Y 3aKOH BCEMUPHOTO bubmmoreia LIOK
| P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[TepBas kocMHUecKasi CKOPOCTb. bubnuoreka LIOK
25
HeBecomocTs u nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTrepuanbHOI TOUKH.
AGCOIIOTHO TBEPAOE TETIO. bubnuoreka LIOK
26 ;
PaBHoBecue TBEpAOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BPAILIEHUS
27 MowmeHT cunsbl. L{eHTp TsKecTH
Pewmrenne 3amau mo reme "Mome BuGmiorexa LIOK
IIICHHUE 3a]1a9 110 TeM MEHT
28 Y https://m.edsoo.ru/ff0b02b
cuibl. LleHTp TsKecTn 4
ITonroToBka Kk KOHTPOJIBHOM paboTe bubnuoreka LIOK
29 1o TeMe "MexaHHuecKoe IBUKEHUE. https://m.edsoo.ru/ff0b040
B3aumopeiictBue ten" 8
KonTponbhas pabota no teme
30 "™ P P bubmnuoreka IIOK
€XaHUYECKOEe JIBUKECHHE.
o " https://m.edsoo.ru/ff0b06ec
B3aunMonelicTBue Ten
31 Nmnynsc Tena. UMmynsc Cuisl. bubnuoreka LIOK

3aKOH COXpaHEHUs UMITYJIbCA.
Yipyroe u Heynpyroe

https://m.edsoo.ru/ffOb07fa




BSaHMOHeﬁCTBHe

Pemenne 3agau mo reme "3akou

but6mmoreka [JOK

32
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 Ypok-koH(pepeHius "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 M 0
CXAMUHECIAT pabota H MOTHOCTE https://m.edsoo.ru/ff0b0a84
PaGora cuibl TsKECTH, CUITBI bubamorera LIOK
35 ’ https://m.edsoo.ru/ff0b0db
YIPYTOCTH U CUJIBI TPEHUS 2
JlaGopartopHas pabota
16 «Onpenenenue padoThl CUIIbI TPEHUS
IIPU PABHOMEPHOM JIBXKEHUU TeJia
10 TOPH30HTAILHON TTOBEPXHOCTH
37 CBs3b 3HEprUu U paboTHI.
[ToTenuuanbHas SHEPrUs
13 Kunernueckas sneprus. Teopema o bu6nuoreka LIOK
KHHETUIECKOW SHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPIuu B
MeXaHUKe
40 JlabopartopHas padota «3yuenune bu6mmoteka [JOK
3aKOHA COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
KonebarenbHoe 1BUKEHUE U €r0O bubamorexa LIOK
41 A https://m.edsoo.ru/ffOb185

XapaKTCPHUCTUKHU

8




42

3aryxaromue KojacOaHus.
BrinyxneHHBIC KOJIEOaHUSI.
Peszonanc

bub6mmoreka [JOK
https://m.edsoo.ru/ff0b20{0

43

MareMaTtnyeckuil U pyKUHHBINA
MasiTHUKH

44

VYpok-ucciaenoBanne «3aBUCUMOCTh
nepuoJia KojaeOaHui 0T KECTKOCTH
NPY>KUHBI U MAacChl Tpy3a»

bubnuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHEpruu npu
MEXaHMUECKUX KOJIeOaHUAX

46

JlabopaTopHas pabota
<<OnpeneneHHe YaCTOThI U IICpHUOIa
Kos1e0aHui Npy>KMHHOTO MasiTHUKa)

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

47

Jlaboparophas pabota «IIpoBepka
HE3aBUCHMOCTH TIepHOJIa KOIeOaHUH
rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoHbl. CBOKMCTBA
MEXaHM4eCKUX BOJIH. [IpogosbHbIE 1
MOTEePEYHBIE BOJHBI

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

49

Ypok-koHpepeHnus "MexaHndeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJTHBI"

50

3Byk. Pacnipoctpanenue u
OTpa)kKeHHE 3BYKa

51

Ypok-uccnenosanue "Habnronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"




FpOMKOCTB 3BYKa U BbICOTA TOHA.

52 .
AKyCTUYECKUH PE30HAHC
53 Ypok-koHpepeHus "YIpTpa3ByK u bubmuorexa [JOK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe
bubmuoreka [JOK
54 110 TeMe "3aKOHBI COXPaHEHHUS.
https://m.edsoo.ru/ff0b250
Mexanuyeckue KoueOaHus ¥ BOJTHBI"
KonTponbhas pabota no teme
55 "3aKOHBI COXpaHEHMUS.
Mexanuyeckue KoneGaHus U BOJTHBI"
56 DNeKTPOMArHUuTHOE TOJIE. bu6muoteka [{JOK
DNEeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1IeKTPOMarHUTHBIX BOJH
VYpoxk-koHpepenuus "llkana
53 3J€KTPOMATrHUTHBIX BOJIH. bu6mmoreka [{JOK
Hcnonb30BaHne 2JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOM CBSI3U"
VYpoxk-uccienoanue "M3yuenue
bu6mmoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIIBHOTO TesnedoHa"
Pemenue 3agau Ha onpeneneHue
60 4acTOThI U JJIUHBI
3JIEKTPOMATHUTHOUW BOJIHBI
DneKTpoMarHuTHasi Ipupojaa CBeTa. bu6mmoreka [{OK
61 Ckopoctb cBeta. BosnHoBbIE https://m.edsoo.ru/ff0b31d
CBOIiCTBa CBETA 0
62 Hctounuku cBeta. [IpsamonuHeitHoe bubmuorexa [JOK

pacipoCTpaHCHUC CBCTA. 3aTMeHus

https://m.edsoo.ru/ff0b365




ComnHia u JIyHbl 8
3aKoH OTpaXKEHUs CBETa. 3epKaia.
63 p P P bubnuoreka [JOK
CIICHHE 3aJ1a4 Ha IPUMCHCHHE
P https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAKEHUS CBETA
[Ipenomiienune cBeta. 3aKoH bu6muoreka [{IOK
64
IPEeTOMIICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTPAKEHUE
65 cBeTa. Mcnonbs3oBaHue MojaHOTO bubmuoreka [JOK
BHYTPEHHETO OTPAKCHUSI B https://m.edsoo.ru/ff0b3c5c
OTNITHYECKUX CBETOBOJIAX
JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPEJIOMJIEHHUS] CBETOBOIO JIy4ya OT
yrIJla ajeHusl Ha TPaHUIIe "BO3TyX-
creksio""
Ypok-koH(pepeHIHs
"Mcnonb3oBaHuE MOJIHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBSI3p"
bubmuoreka [JOK
68 JInuzelr. OnTHyeckas cujia JUH3BI
https://m.edsoo.ru/ff0b3{2¢
69 I 5 . bu6mmoreka [{IOK
OCTPOCHHUE U300PAKCHUN B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabota
"0 patop Ic)b bu6nuoreka LIOK
npejaesieHue PoKycHOro
70 P yenore https://m.edsoo.ru/ff0b420
PaCCTOSHUS U ONITUICCKON CHITBI 6

cobupatomiend TUH3bI"




Ypok-koHpepenius "OnTuyeckue bu6mmoreka [JOK

71
JTMH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
I'na3 kak ontuyeckas cucrema Bubmmorexa LIOK

72 ' https://m.edso0.ru/ff0b468
3peHue

4

7 Ypok-koupepenmus "JleexTs
3penusi. Kak coxpanuts 3peHue"
Pa3noxxenue 6enoro cBeta B CIIEKT.

74 OnbiTel HetoToHA. ClioxkeHue bubmuoreka [JOK
CIEKTpaJIbHBIX 11BETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas padota "ONBITHI 11O

0
(o | oo S v
P 1 be https://m.edsoo.ru/ff0c0e2a
IpH UX HAOJIIOACHUN Yepes
L[BETOBBIE (QUIBTPHI"
VYpok-npaktukym "BoaHoBbIE

76 CBOIICTBa cBeTa: quUcCHepcus,
uHTepdepeHys u audpaxaus”

77 OmnsiTel Pesepdopna u mianerapuas bu6mmoreka [{OK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctrynatel bopa. Moaens atoma
bopa
n

79| atovow. Knarrus, Jnscitvarsie biGiorera LLOK

' ' https://m.edsoo.ru/ff0c144¢
CHIEKTPBI
20 Ypok-npaktukyM "HabmroneHue bu6mmoreka [JOK

CIIEKTPOB UCITyCKaHU"

https://m.edsoo.ru/ff0c1550




bu6mmoreka [JOK

81 P ¢
VIHOAKTHBHOCTD H €€ BIAM https://m.edsoo.ru/ff0c1672

2 CrtpoeHue aTOMHOTO sijipa. bu6mmoreka [IOK
HyxsoHHas Moienb https://m.edsoo.ru/ff0c18ac

23 PannoaktuBHbBIE IpEBpaLCHUS. bu6nunoreka IIOK
N3oTombl https://m.edsoo.ru/ff0clal4

%4 Pemenne 3agau mo teme: bubmuoreka [JOK
"PagunoakTuBHBIE TIpEeBpaIieHus" https://m.edsoo.ru/ff0c1b4a

85 [lepuon nonypacnana
VYDoK-

86 "saoi;(:;g;ﬁj: II//II;'I YEHHS B bubmmorexa HOK

g Y | https://m.edsoo.ru/ff0c2126
MIPUPOJIEC, MEUITUHE, TEXHUKE
A .3
g | demer o
P PAA https://m.edsoo.ru/ff0c1c58
MaccOBOT0 YHUCEN

28 OHeprus CBS3U aTOMHBIX SEP. bu6mmoreka [{JOK
CBs13p Macchl U SJHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no reme "SAnepueie
peakuun"

90 Peakuuu cuHTe3a U IeaeHUs AOEp. bubmumoreka LIOK
Wcrounuku sHeprun CosiHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koupepennus " nepHas

91 sHepreTuka. JlencTBus
paOaKTUBHBIX U3TYYEHHUH Ha
JKUBBIE OPraHU3MBbI"

92 [loaroroBka Kk KOHTPOJILHOU paboTe bubnuoreka LIOK

110 Teme "DIIEKTPOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e




DIEeKTPOMArHUTHBIC BOJTHBI.
KBanroBrie sBiaenus"

Konrponsnas padora no teme
"DJIEeKTPOMarHuTHOE TIOJIE.

93
DNEKTPOMarHUTHHIC BOJTHBI.
KBanToBrIC sBIcHUS"
IToBTOpEeHune, 0600IIECHHE.
94 Jla6o ETO HBIEC pa0OTHI IO KypC Bubamorexa TIOK
\ P pv P | ypey https://m.edsoo.ru/ff0c245a
BzaumoneiictBue ten
IToBTOpenue, 0600IIeHNE. Pemenue
95 acue y a ecIu e 3a1a Bubmorexa LIOK
YETHBIX U KaYE€CTBEHHBIX q
P | fl https://m.edsoo.ru/ff0c2572
o Teme "TeruioBbie PoIIeCCh
[ToBTOpenue, 06061eHue. Pemenue
96 pacyeTHBIX U KAYECTBEHHBIX 3a7a4 bu6muoreka [IOK
o Teme "KIIJI TermoBbix https://m.edsoo.ru/ff0c2a22
nBurarenein”
[ToBTOpenue, o0o6mcHNe. Pemenue
97 acye ! Ka4yeCcTBe 3a/1a bubmorexa HOK
YETHBIX U KAYECTBEHHBIX 3a/a4
P | " https://m.edsoo.ru/ff0c2b30
o reMe "KIIJ[ anekTpoycTaHOBOK
IToBTOpEHHE, 0000IICHHE.
08 a6 P 6m bubnuoreka [JOK
abopaTopHbIe PabOTHI IO KypC
| patop P | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBIICHHS
[ToBTopenue, o006IcHMEe. PaboTa ¢
99 exc ap o Tere "3axo bubnnoreka IIOK
TEKCTAMH 110 TEM KOHBI
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHKE
[ToBTopenue, o0o6meHne. Pabora ¢
P " bu6nuorexa IIOK
100 Tekctamu 1o Teme "Konebanus u

BOJTHEI"

https://m.edsoo.ru/ff0c2e82




[ToBTOpenwue, 0600meHne. Pabora ¢

bub6mmoreka [JOK

101 "C 1
TeKCTaMI;I 1O TEME "LBETOBBIC https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 06061menue. Padota ¢
102 TekcTaMu 110 TeMe "KBanToBas u 1
anepHas ¢uzuxa"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTHI 17151 VYUEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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