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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS U OPraHU3ALMIO H3YYCHHUS
bu3MKKM Ha JAESITENbHOCTHON OCHOBe. B mporpamMme mo (¢u3Mke y4YUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TaKkKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma no @usuke paszpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH | (DU3NUSCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
IpEeNoCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HAHUA, TO €CTh CII0CO0Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHUHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIJICHHUE
CIEIYIOUMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATD SIBJICHUS;

¢ OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPIIPETUPOBATH JaHHBIC U MCIIOIH30BaTh HAYYHBIE 1I0KA3aTeIhCTBA
JUIS TIOJTyY€HUS BBIBOJIOB.

[lenrn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenopaBanust yueOHoro mnpeamera «®Pusnka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne I1K4BH).

Heau uzyyenust pu3uKU:

e IPUOOPETEHNE HHTEpPEcCa U CTpEeMJICHHS OOydYaloImUXCsl K HaydHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS U (OpMUpOBaAHUE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSM;

 popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjIbTaTa U3yYCHHUS OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHUE TMPEACTABICHUM O poiu (PU3MKK JUIsI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMpPEACTaBICHUHA O  BO3MOXHBIX  cepax  Oynymieit
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTmxeHre 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO

oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

e MPUOOPETEHWE 3HAHUM O JTUCKPETHOM CTPOCHMHM  BEHIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

o MPUOOpPETEHNE YMEHUUN OINMUCHIBATH U OOBACHITH (PUBMUECKHE SIBICHUS C
UCTIOJIb30BaHUEM TIOJTYYCHHBIX 3HAHMIA

¢ OCBOCHHE METOJIOB pEHICHHs] TMPOCTEHIINX pacu€THBIX 3amad ¢
UCTIOJIb30BaHUEM duznyeckux Mojiene, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMEHHUI HAOII0/AaTh MPUPOHBIC SIBJICHUS U BBIMOJHSATH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaNHer (U3HUYECKOTO COAEpHKAHUS,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

¢ 3HAKOMCTBO cO c(epamu npodeccuoHaaIbHON eSITEIHbHOCTH, CBI3aHHBIMU C
GU3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 kiacce — 102 ygaca (3 yaca B HeJeIo).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS
7a00paTOpHBIX pPabOT M OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEMH



06y‘-IaIOHII/IXC$I, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaI[aHI/IfI, npejiaraCMbiX B paMKax
OCHOBHOI'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (1)I/IBI/IK€.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupobl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EctecTBeHHOHay4YHBII METOJ] MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKAE, MArHUTHBIC, CBETOBbBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMA )KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysusa. BzaumoneicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HMCMIOJIb30BAHHEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHocTh BemecTBa. CBSI3b MJIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B E€JIMHHUILIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX M0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHus: CKOPOCTHU MPU B3aUMOJIEHCTBUM TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOr0 aBTOMOOWJIS M TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCThH CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTypbl. l[lepemaua paBneHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIECTBOBAHHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30NIOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wmexanu3smoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIEpATypbl CO CKOPOCTBHIO TEIJIOBOTO JABHXKCHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHSL.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HaOnronenue TenioBoro pacimpeHust Ted.

N3meHeHne naBiieHUs Ta3a MpU U3MEHEHUH 00bEMa W HArpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxytaxIeHUe IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMH CUJIaAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYCHHE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsIA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIFOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEHUCTBUS DJIEKTPUYECKOTO TOJNS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanrie neMCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHass Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiTel ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHUJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CM TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO ABUKCHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOpPEHHUs Tena OT MAcChl Te€Jla U JACHCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITYJIbCa IIPA HEYIIPYTOM B3aHUMOICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KoeOaHuil: IepHoJ,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  PpaclHpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOTbl W MepUoJa KoJeOaHWH MaTeMaTU4ecKoro
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NEpUOIa KOJICOAHUN MPY>KMHHOTO MasTHUKA
OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJHOIO MaJICHUS.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomarHuTHas npupoaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lIcronb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J ny4yer B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPaKEHHUs CBETOBOrO Jyda OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. Ilomydenue n300paxeHHii ¢ TOMOIIbIO COOUPAIOILIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron nomypacnana aTOMHBIX s1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIIYYCHHU HA IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb TIPEAHA3HAYEH JJI1 CUCTEeMATU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUM JAHHOTO MOIYJIA PEATU3YIOTCSd U CHCTEMAaTU3UPYIOTCS BUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yrto oOyyaroluecs BBIIOJHAIOT 33JaHUs, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHs TECOPETUUECKUX BBIBOOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nsyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKkoil HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUU (PU3UKY;

— OCO3HAHHME BAXKHOCTU MOPAJIBbHO-3TUYECKHUX IPUHLHUIIOB B JIESATEIBHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI ¥  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hopMupoBaHHOCTh HaBBIKA peQIEeKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILIGHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPHU BBHIOJHEHUU HCCIICAOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1ero o6pa3oBanus y o0ydaronierocsi OyayT cpopMUpPOBAaHBI MeTANIPEIMETHbIE
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



*BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BNIEHUI );

 YyCTAaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIaCCU(DHUKAIIMN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

* BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBS3M TPU H3YYCHHH (PUBNUECKUX
SIBJICHMH U TMPOIIECCOB, JIElaTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TyYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3MYECKUX BEJIIMYNH;

e CAMOCTOSITEIBHO BBIOMpPATh COCOO pelIeHUs] Y4eOHOU (PU3NYECKON 3a1auu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

¢ ICTIOJIB30BATh BOMPOCHI KaK UCCIIE0BATENCKANA HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OTBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUS,

e OLICHMBaTh HAa NPUMEHUMOCTb M  JIOCTOBEPHOCTh  HH(OPMALHIO,
MOJTyYEHHYIO B XO/I€ MCCIIEIOBAHUS HIIM DKCIIEPUMEHTA;

e CAMOCTOSITEIBHO (HOPMYJIHPOBATHL OOOOIIEHUSI U BBIBOJIBI O pe3yJbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIIee  pa3BUTUE  (PUINYECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

o IPUMEHSTH Pa3JIMYHbIE METOJbl, NHCTPYMEHTBl U 3alpochl IPU MOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

e AHATTM3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (HOPM MPEACTABICHUS;

e CAMOCTOATEIBHO  BBIOMpAaTh  ONTUMAJbHYIO (OpMy  MpeacTaBiICHHUSA
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMHu, IuarpaMMaMu, HTHOU TpaduKOi 1 X KOMOWHAITUSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

eB XOJIc OOCYXJEeHHS Yy4eOHOro Marepuaja, pe3yJbTaTOB J1ab0pPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



e COIIOCTABJISATh CBOU CYXIEHUS C CYKIECHUSMHU JAPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXUBaTh Pa3IUUKUE U CXOACTBO MO3UIIHIA;

e BBIPAXaTh CBOIO TOUKY 3PE€HHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* IyOJIMYHO MPEJCTABIATh PE3YJbTAaThl BBIIOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

e IOHUMATh U HCIOJIb30BATh NMPEUMYIIECTBA KOMAaHIHON M UHAWBUIYAJIBHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

e IPUHUMATH 1IEJI1 COBMECTHON JEATEINBHOCTH, OPTaHU30BbIBAaTh ACHCTBUS 1O
e€ JIOCTIDKEHHUIO: pacupeleNsTb poyid, OOCYKIaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

e BBIIIOJIHATh CBOIO YacThb PadOThI, TOCTUTasi KAYECTBEHHOTO PE3yJibTaTa I0
CBOEMY HAIPABIECHUIO WU KOOPAUHHUPYS CBOM JEWUCTBUS C JIPYTUMU
YJICHAMH KOMAaH/JIbl;

e OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOIINX JIJIs
pemeHust GU3NIECKUX 3HAHUM;

e ODUEHTHPOBATHCS B  PA3JIMYHBIX  MOJXOJAaX  MNPUHATHUS  PELICHUIM
(MHAMBUyaIbHOE, TPUHSITHE PEIICHHS B TPyMIe, MPUHSATHE PEIICHUN
rpyIIon);

e CAMOCTOSITEILHO COCTABJISATh QJITOPUTM pPEIICHUs] (PU3NUYECKON 3a7auul WU
IJlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/IjlaracMble BApUAHThI PEIICHUM;

e ICJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJiaraTh MiiaH €€ NU3MEHEHUS,

¢ OOBSICHATh  NPUYUHBI  JOCTIDKCHUS  (HEAOCTHMIKEHUS)  pe3yibTaToB
NeATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

¢ BHOCUTb KOPPEKTHUBBI B JIEATECIBHOCTh (B TOM YHUCJE B XOJ| BBITIOJHECHUS
GbU3MYEeCKOr0  WCCICAOBAHMS WM  TPOEKTAa) HAa OCHOBE HOBBIX
O0O0CTOSITENILCTB, W3MEHHBIIMXCS CHUTYyallli, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

e CTaBUTh c€0s HA MECTO JIPYroro 4ejloBeKa B XOJE Cropa WK IUCKYCCHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;



e IPU3HABATh CBOE MPABO HA OMIMOKY MPH peleHNH GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJIB30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HaOJI0ICHUE,
OKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (PU3UYECKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE, IKHUJKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOpHUSI, PABHOJEUCTBYIOIIAA CHIIA, JAePopMalius
(ynpyras, rmiacTu4eckas), HEBeCOMOCTb, COOOIIAIOITUECS COCYbI;

e pa3nuyaTh siBIeHUA (AU y3usi, TEIIOBOE ABUKECHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMU TENaMHU, XUIAKOCTAMU U
razamu, arMocepHoe [aBjieHUE, IUIaBaHUE TeEJ, MpPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHNUE;

e paCliO3HaBaTh  MPOSBJICHHE  U3YYCHHBIX  (DU3MYECKUX  SABJICHUA B
OKpYXalollleM MHpEe, B TOM 4HcIe (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPHI JIBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMHM B >KMBOM U HEXUBOMU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS HA >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJOBeKa, MPU ATOM NEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;

e ONKCHIBATh M3YUYCHHBIE CBOWMCTBA TeN U (DU3UYECKHUE SIBJICHUS, UCIIOJB3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpEeHUs, JAaBlieHHWe (TBEPAOrOo Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KUHETUYECKas W MOTEHIHANbHAsl YHEPTUsi), MPU ONKHCAHUU MPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICI  HUCIOJIB3yeMBIX  BEJHMYMH, HX
000O3HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTHUMH BEJIMYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3WUECKUE SBICHUS U IMPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUsS CUII (BAOJIb OJHOW MpsiMOi), 3aKkoH ['yka,



3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPTruW, TPHU OTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA W
3allMChIBATh €70 MATEMATUYECKOE BBIPAKEHHE;

e O0BSCHATH (PU3MUYECKHE SIBJICHHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCT€ CUTyallMll  IPAKTUKOOPHEHTUPOBAHHOIO  XapakKTepa:
BBISIBIIATh NIPUYMHHO-CIICACTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHHE u3 1—2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4u B 1—2 nelCcTBUS, UCTIONb3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBaIONIME (DU3UYECKUE BEJIMYMHBI: HAa OCHOBE aHaju3a YCIJIOBHS
3a/laud  3alKChIBaTh KPaTKOE YCIOBUE, TMOJCTABIATh (PU3HUECKUE
BETMYMHBI B (DOPMYJIBI U TMPOBOJUTH PACUYEThl, HAXOJUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEHIUTh TMpPU TOMOIIHU
(GbU3UYECKUX METO/IOB, B OITMCAHUM UCCJICOBAHUS BBIACISITH IPOBEPSEMOE
npeanosjoxkenue  (TUoTesy),  pa3idyaTh W HHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

e IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3UUECKUX SIBICHUM WIIH (PU3UUECKUX
CBOMCTB Tel: (pOPMYJIMPOBATH MPOBEPSIEMBIC MPEATON0KEHHS, COOUPAThH
YCTAaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHUS, 3aMUChIBATh XOJ OMbITa U
(bopMyIHpOBaTH BHIBOIBI,

e BBITIOJIHSITH MIPSIMbIE U3MEPEHUS PACCTOSIHUS, BDEMEHHU, MACChI TeJla, 00bEMa,
CUJIbl W TEMIIEpaTyphbl C HCIOJIB30BAHHEM AaHAJIOTOBBIX U IU(PPOBBIX
npuOOpOB, 3amMUCHIBATh TIOKa3aHHWs MPUOOPOB C YUETOM 3aJlaHHOM
a0COTIOTHOM MOTPENTHOCTH U3MEPEHUIA;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTHU OJHOM (PM3MYECKON BEJIUYUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TMPSMBIX H3MEPEHHUHN (3aBUCUMOCTU IYyTH
PaBHOMEPHO JBIXKYIIETOCS Tejla OT BPEMEHU JBHKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOMIAIA CONPUKOCHOBEHUS TEII, CUJIBI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIICH CUJIBI OT 00BEMA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUs TeJ, YCIOBUU pPaBHOBECHUS pblyara U OJOKOB), y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO WCCIIENOBAaHUS, COOUpATh YCTAaHOBKY W
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NPEeIIO)KEeHHOMY IIaHy, (PUKCUPOBATH



pe3yabTaThl TMOTYYEHHOM 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ysibTaTaM
UCCIIEIOBAHMS,

* [IPOBOJIUTh KOCBEHHBIE M3MEpeHUs (U3NYECKUX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CHJIA TPEHUS CKOJIBKEHUS,
JaBJICHHE  BO3/AyXa, BbITAIKUBAIOLIAs CHiIa, JCHCTByIOIIas  Ha
NOTpyKEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CJenysl MPeUIOKEHHOW WHCTPYKIMU: TIpU
BBITIOJIHEHUH U3MEPEHUH coOMpaTh SKCIEPUMEHTANIbHYIO0 YCTaHOBKY U
BBIYUCIISATH 3HAUEHUE NCKOMOM BEJIMYHHBI,

e COOMIOAATH MpaBUjIa TEXHUKHA O€30MaCHOCTU MpU paboTe ¢ JabOpaTOPHBIM
000opyI0BaHUEM;

e yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIOIINECS COCY/bI, OapoMeTp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTD;

e XapaKTepU30BaTh MPHUHIUMBI  JEHCTBUS  HM3YYCHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUN MU HEOOXOAUMBbIE (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH IPUMEPHI (HAXOAUTh HH(OPMALIMIO O TPUMEPaAX) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMW B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

¢ OCYLIECTBIISITH  OTOOp HMCTOYHMKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS Ppa3TUYHBIX HWCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

¢ ICTIOJIB30BAaTh IPH BBIMOJHEHUN Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEpHET, BIajeTh mpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONIEPKaHUSA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOIIEHUs O pe3ysibTaTaX MpPOEKTOB
WIN y4eOHBIX WCCIIEOBaHUM, MNPH 53TOM TIPAMOTHO HCIIOJIb30BATh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

e[IPH BBHIMOJHEHUH YYEOHBIX TPOECKTOB M HCCIEAOBAHUU pacHpeeniaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMH 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koHiy oOyueHus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

e ICIIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEPATypa, BHYTPEHHSsSI JHEPrUs, TEIUIOBOM JBUTATElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pa3vyaTh SBJIECHUA (TEIJIOBOE pAaCIIMPEHUE W CXaTue, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
DIEKTpU3aLUs TN, B3aUMOJICUCTBUE 3aPSA0B, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICICTBUE MAarHuTOB, JECHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e pacClio3HaBaThb  NPOSABICHHE  M3YYCHHBIX  (DU3UUYECKUX  SABJICHUM B
OKpYXalollleM MHpEe, B TOM uHcie (U3UYECKUE SIBJICHUS B MPUPOJE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOoJIIOCOB, POJIb MarHUTHOTO MOJs ISl KU3HU Ha
3emuie, NOJSPHOE CUSHUE, IIPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIOJb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUUECKOTO  TOKAa), TNPH  ONHCAHUM TPABUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (DU3UYECKUE SBIECHUS U IMPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOU TEOpUHU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

¢ O0BACHATh (PU3MYECKHE MPOLIECCHl M CBOMCTBA TE€JI, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pelIaTh pacuy€THbIE 3a/1a4 B 2—3 NEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIME (PU3NYECKUE BEJIMYMHBI: Ha OCHOBE aHaJn3a YCIIOBUS
3aJ1ayyl 3aIUCBhIBaTh KPATKOE YCIOBHE, BBIABIATh HENOCTATOK JTaHHBIX IS
pelieHust 3a7a4yu, BHIOUPaTh 3aKOHBI M (POPMYIIbI, HEOOXOUMBIE NJisi €€
peuieHusi, NpPOBOAUTH Pacy€Thl U CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(bU3MYECKOI BEJIMUMHBI C U3BECTHBIMU JAHHBIMH;

e pacro3HaBaThb MNpPOOJIEMbI, KOTOpPblE MOXHO PpEUIUTh NpU MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
pPOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

e IPOBOJIMTH OMBITHI IO HAOJIOICHUIO (PU3NUECKUX SBJICHUNA WM PU3NYECKUX
CBOMCTB TeJ (KaNnWLISIPHBIE SBJICHUS, 3aBUCUMOCTD JABJICHHS BO3yXa OT
ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLEcca OCTHIBAHUS U HarpeBaHUs
NPy U3JY4EHUU OT I[BETa M3JIydarolieil (IOrjolaronieii) moBepXHOCTH,
CKOPOCTh MCHApeHHsI BOJbI OT TEMIIEpATyphbl >KUJIKOCTU W IUIOIIAIU €€
NOBEPXHOCTH, DJJEKTPU3ALMS TEI M B3aUMOJEHUCTBHE 3JIEKTPUUECKUX
3apsA0B, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJIU3aLUs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, IEUCTBHSI MAarHUTHOI'O MTOJIS HA
NPOBOJHUK €  TOKOM, CBOMCTBA  DJIGKTPOMArHuTa,  CBOMCTBA



AIIEKTPOJIBUTaTENs TMOCTOSHHOTO TOKa): (OpMyIMpOBaTh MpPOBEPSEMbIC
MPENOJIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BIAKHOCTHU
BO3/lyXa, CUJIBI TOKa, HAMNPSHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COJIIOTHON MOTPEIIHOCTH;

e IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (DM3MUECKOW BETUYMHBI OT
JpYyrol C  UCHOJIb30BAaHUEM  TMPSIMBIX  HM3MEpPEHUU  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIET0 4epe3 MPOBOJAHMK, OT HampsOKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJMUIl U TpadHKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHbIE U3MEpPEHUs (U3UUECKUX BeNIUYUH (yJenbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEAOKEHHOW WHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COONTIONATH TIpaBUJIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JabopaTOPHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIHH, DJIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JBHUTaTEeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX
Heneil ¢ mocne0BaTebHbBIM U MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



o IPUBOJIUTH TIPUMEPHI (HAXOAUTHh HH(DOPMAIIHIO O TIPHEMEpaXx ) MPAKTHISCKOTO
UCIIONB30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecnieueHnss 0e30macHOCTH Tpu  oOpalieHud ¢ TpubopamMu U
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

¢ OCYIIECTBIIATh MOUCK HMHpOpMAMU  (QU3NYECKOTO  COACPKAHUA B
HNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh TPH BBIMOJHCHUN YUYEOHBIX 3aJaHU HAyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro coAepKaHHs, CIPABOYHBIE MaTE€pHAIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEp)KaHUsi, B TOM 4UHCJIE MyOMUYHO TPEACTABISATh PE3yIbTaThl
MPOEKTHON WJIM WCCIIEIOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIONIb30BaTh HW3YYCHHBIM TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUUICHUE MTPE3ECHTALIUEH;

elIPH BBHITIOJHEHUH Y4YEOHBIX TIPOEKTOB U HCCIEAOBAHUN (PUINIECKUX
MPOIECCOB paclpeeNaTh OOS3aHHOCTH B TPYyMNNE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUTh 32 BBIMOJTHCHUEM IUTaHA JACHCTBHUHA U
KOPPEKTUPOBAaTh €ro, aJCKBAaTHO OIICHUBATh COOCTBCHHBIN BKJIaa B
JESTSIIBHOCTH TPYIIIBI, BRICTPAUBAaTh KOMMYHHKATHBHOE B3aMO/ICHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3pemaTh KOHPIUKTHI.

K xoHiy oOyuenust B 9 kijiacce nmpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

* ICTIOJIB30BATh  TOHATHS: CHCTEMa OTCY€Ta, MaTepUalbHAas TOYKa,
TPACKTOPHS, OTHOCUTEIHLHOCTh MEXaHWYECKOTO ABMXKECHHUSA, nedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M TEpErpy3KHu, IEHTP TSHKECTH, aOCONMIOTHO TBEPIOE TETO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK M yIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHEI,
IIKaJIa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TaTbHO30PKOCTD,
CTIEKTpPBI UCITyCKaHMsI U TOTJOIEHUs, anb(da, 0eTa- u ramMmma-u3JIyqdeHus,
W30TOIIbI, STICPHAST YHEPTETHKA,;

e pa3nuyaTh SIBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE [BIKEHUE, CBOOOJHOE
najJicHue TeJ, PABHOMEPHOE JIBUKEHHE 1O OKPY)>KHOCTH, B3aUMOJICHCTBHE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE PacCIpOCTpaHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYeHHUsI) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacClio3HaBaTh  MPOSBICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHNWE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 03XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3JIYyYECHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYEHHBIC CBOMCTBA TeNl W (PU3WUYECKHUE SBICHUS, WCIOJIB3YSI
dbu3ndeckue BENIUYUHBI (CpPEIHSsI WU MTHOBEHHAs CKOPOCTh Tejia MpHu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT U YacTOTa KoJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIIOIb3YEMbIX BEITUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTePU30BaTh CBOWCTBa TeJ, (U3UYECKUE SBJICHUS U IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MaCCOBOTO YMCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

¢ 00BSCHATH (DU3MUECKHE TMPOLECChl W CBOMCTBA Teld, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e peliaTh pacy€THHIC 3a7a4M (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHMHI),
UCIIOJIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3UUECKUE BEITUYMHBI:
HAa OCHOBE aHallu3a YCJIOBHUS 3a/layd 3alKChIBATh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIONINE WM W30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JISI PEIICHUs, IPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3HUECKON BEIMYUHBI,

e pacro3HaBaThb MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh NpU MOMOIIU
$u3MYECKUX METOMIOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJCHUH U OIIBITOB;

e IPOBOJIUTH OTBITHI IO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
DHEPrUH, 3aBHCHUMOCTh TMEPHOJa KOJICOaHWH MPYXKUHHOTO MasTHHUKA OT
MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTY/IbI
MajblX  KoJieOaHWM,  TMPSAMOJIMHEHHOE  pacnmpoCTpaHEHHE  CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOMparomiei
JauH3e, HAOMI0JeHNE CIUIOMIHBIX W JUHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOrO Habopa
o0OpyZOBaHUs, ONUCHIBATH XOJI OMbITAa W €ro  pe3yJbTaThl,
bopMyIUpPOBAThH BHIBO/IHI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHee 3HAaYeHUEe u3MepseMol BeIMYMHbl ((POKyCHOE paccTosiHUe
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HMCCIEAOBAHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HayalbHON CKOPOCTH, NEpUoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
najieHus1): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh



YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOM  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BEIMYUH (CpelnHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPHUIIUECHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHUs, cOOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNIbTAThI C YIYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIO/IaTh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YUYCHHBIX (PU3UUYECKHX MOJCIICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CHHUJIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOoaumble (puznueckue
3aKOHOMEPHOCTH;

* ICTIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKaJie U COOUpAroLeH JTUH3E;

e IPUBOJUTH MPUMEPHI (HAXOUTh UH(GOPMAIIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH TIpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

¢ OCYHIIECTBJIATh MOUCK WHGOpMAIMK  (U3HUYECKOTO  COJCPKAHHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJTHUTENIbHBIX UCTOYHUKOB;



¢ ICTIOJIB30BATh IPH BBINOJHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISAPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCIOJNb30BaTh  HM3YyYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

bubmuorexa [JOK
11 Pu3HKa - HayKa 0 MPHPOJE 1 0 0 https://m.eds00.ru/7f416194

bu6mmoreka [IOK

1.2 ()] 2 1

HIBHHACCIHE BETITIHMHIbL 0 https://m.edsoo.ru/7f416194

. bubnuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 1 0 0 httos://m.edsoo.ru/7f416194

Htoro no pazneny 4

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

bu6nmoreka [JOK
21 CTpoenne peuiecTsa 2 0 1 https://m.eds00.ru/7f416194
JIBr>KeHre 1 B3aUMOIEUCTBUE YaCTHUII bubnmnoreka [JOK
2.2 2 0 0
BEILIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2. A 2 1
3 rperaTHbIe COCTOSTHUS BEIECTBA 0 httos://m.edsoo.ru/ 7416194
Hroro 1o pasuery 6
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3 0 0
CAMITCCIOT ABIDIEHHE https://m.eds00.ru/7f416194



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

bu6mmoreka [IOK

32 Hepuus, Macca, moTHoCTS 10 3 https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt o 10 2 https://m.edso00.ru/7f416194
Htoro mo pazneny 23
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMIAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 4 0 bubnuorexa [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 flaprertne xiKoCTH 3 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC > 0 https://m.edso0.ru/7f416194
44 JlelicTBue KUIKOCTH U Ia3a Ha MOTPYKEHHOE 9 9 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [JOK
>1 Paora i mowmocTs 2 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 TpocTeie MexaHH3MEI 8 2 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
53 Mexaieckas ouepris 3 0 https://m.edso0.ru/7f416194
Hroro 1o pasneny 13
PeszepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 11



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne /i P Kontpoannbie | IIpakruueckue (1udpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIEHUsI
. bubmuoreka [JOK
1.1 CtpoeHHe U CBOWMCTBA BEIICCTBA 7 1 0 httos://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH 3 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1 0
1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsIHHBIN NEKTPUIECKUI TOK 20 1 5 https://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 Martutitbie Apaetis 0 0 2 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 OJICKTPOMATHHTHAA HHAYKI 4 1 1 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 11



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne /i P Konrtpoannbie | IIpakruueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B I 20 1 3
SAMMOACHCTRIE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3axone! coxpanenus 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHUHIECKHE BOIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTPOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

DNEeKTpOMarHUTHOE TOJIE U bubnuorexa [IOK
3.1 6 2
3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6

Pazgen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKOHBI pacCIIpOCTPaHEHHUS CBETA 6 2 bubmorera [JOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue 1 mOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO /P 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoasusie | IIpakruyeckue tapposbie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
1 Uro m3yuaet pusuka. Hekotopsie 1 0 0
bu3HYecKue TEPMHUHBI.
HaOronenus u omneiTel. Pusnueckue
2 BeIMUMHEL. V3Mepenue pu3ndecKkux 1 0 0
BEITUYUH
3 ToYHOCTH U MOTPELIHOCTh U3MEPEHUI. 1 0 0
®u3MKa U TEXHUKA.
4 JlaGopatopHas pabota Nel «Ompenenenue 1 0 1
[[EHBI JIeNIEHUS] U3MEPHUTENHLHOTO MPUOOpay
5 JlaGopaTtopHnas pabota Ne2 «Ornpenenenne 1 0 1
pa3MepoB MajbIX TEI»
6 Crpoenue BeniectBa. MoJieKymbl. 1 0 0 bubnmnoreka [JOK
BpoyHoBckoOe nBUXKEHNE https://m.edsoo.ru/ff09f72a
7 Aot orerys : 0 0 | popsimessoniosres
8 B3aumopeiictBue Monexyn 1 0 0 E;I[inll//lr?:;;gﬁ}:f 020136
9 ArperatHble COCTOSIHUSI BEIIECTBA. 1 0 0
CBolicTBa ra30oB, KHUAKOCTEN U TBEPBIX TEI
10 Kontponbnas pabora Nel 1 1 0



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

((HepBOHa‘IaJ'IBHI)IC CBCIACHUSA O CTPOCHHUU
BE€IICCTBa»

Mexanuueckoe ABuxeHue. PaBHoMepHoe U bubnmoreka [JOK
11
HEPABHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a0378
bubnunorexa LIOK
12 Cropocte. EnuHuIp! CKOpOCTH. https://m.edsoo.ru/ff0a05c6
13 Pacus bubnunorexa LIOK
ACHICT TYTH M BPEMCHTH JIBHACHITL https://m.edsoo.ru/ff0a079c
bubnuorexa [IOK
14 Hnepuns https://m.edsoo.ru/ff0a0ae4
. bubnuorexa [JOK
15 B3anvopercrane Tei https://m.edsoo.ru/ff0a0c10
Macca tena. Enununst Macesl. U3Mepenne bubnmnoreka [HOK
16
MacChl T€JIa Ha BEcax https://m.edsoo.ru/ff0a0fee
17 JlaboparopHuas pabota Ne3 «3mepenue
MacChl TeJla Ha PhIYaXKHBIX BECaX)»
bu6nuorexa [IOK
18 [notHoCTs BemecTsa https://m.edsoo.ru/ff0al23c
19 JlaboparopHnas padota Ned «3mepenue
00béMa Temay
20 JlaboparopHas pabota Ne5 «Onpenenenue
MJIOTHOCTH TBEPAOTO TEa»
21 [[“IBnenue TsroteHus. Cuia TKeCcTH
but6mmoreka [IOK
22 Pemenne sanas https://m.edsoo.ru/ff0a1778
93 KonrtponbHas padora Ne2 «MexaHuyeckoe bu6muoreka [JOK

JIBrkeHue. Macca. I[10THOCTE BeIecTBa»

https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

but6mmoreka [IOK

24 Cuna SBnenne tarotenusa. Cuiaa TSHKECTH. https://m.edsoo.ru/ffoalsce
but6mmoreka [IOK
25 Cuna ynpyrocru. 3axon T'yxa https://m.edsoo.ru/ff0al778
Bec rena. Equnuist cuiibl. CBA3b MEXKIY bu6muoreka [IOK
26 . .
CHUJION TSIXKECTH M MacCOM Tela. https://m.edsoo.ru/ff0ala70
27 Cwia TsDKeCTH Ha JPYTHX IJIaHeTax.
naamoMeTp. JlaboparopHas padora Ne6
28 :Z([I/ISMe eHI/I: CHII C rlTI)OMop LIOp bubnmorexa HOK
p m https://m.edsoo.ru/ff0alb9c
JTUHAMOMETPay
29 CroxeHue AByX CHJI, HalPaBJIEHHBIX 110 bubmuoreka [IOK
OJIHOM IpsiMOH. PaBHOEICTBYIOIIAs CHUII. https://m.edsoo.ru/ff0alcc8
30 Cuna tpenus. TpeHue mokost
Tpenue B npupoze. JJaboparopnas pabora
31 Ne7 «3mepeHue cuiibl TPEeHUs CKOJIbKEHUS bu6nuorexa [IOK
W CUJIBI TPEHUS KQUEHHUS C TIOMOIIBIO https://m.edsoo.ru/ff0alde0
JTUHAMOMETPa»u TEXHUKE.
32 Pemenue 3amau
33 Konrponbnas pabora Ne3 bubmuoreka [JOK
«BzaumopeiicTBue Tem» https://m.edsoo.ru/ff0a20a6
bu6anoreka LIOK
34 .E .
Hlapnenne. EMHHIb! 1aBICHAS https://m.edsoo.ru/ff0a2376
35 CriocoObl YMEHBIIICHUS U YBETUYCHHUS bubnuotexa [JOK
JaBJICHUS https://m.edsoo.ru/ff0a25b0
but6mmoreka [IOK
36
Jlapnenne raza https://m.edsoo.ru/ff0a2718
37 [lepenava naBiaeHUs )KUIKOCTSIMH U Ta3aMHU. bu6nunorexa LIOK



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

3akoH IMackansa

https://m.edsoo.ru/ff0a2826

JlaBneHue B )XUAKOCTH U raze. Pacuér

38 ABJICHMS )KUJKOCTH Ha JTHO M CTCHKH bubmorexa [JOK
A A A https://m.edsoo.ru/ff0a2970
cocyna
bubnunorexa LIOK
P
39 CHicHHe saAat https://m.edsoo.ru/ff0a3136
40 Coobmaromnmecs: Cocyzsl
bubmunoreka IIOK
41 B LA
ec Bo3ayxa. ATMocepHOe TaBICHHE https://m.edsoo.ru/ff0a2b5a
42 H3mepenne arMmocdepHoro aapieHus. OmbIT bubnuorexa [IOK
Toppuueu. https://m.edsoo.ru/ff0a2b5a
43 bapomerp-anepous. AtmochepHoe bubnmnoreka [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2da8
bubnuorexa [JOK
44 Mariomerpet https://m.edsoo.ru/ff0a2fc4
45 [TopurHeBo# XKUAKOCTHBIM HacoC. bu6muoreka [JOK
I'mppaBnnyeckuii mpecc. https://m.edsoo.ru/ff0a2fc4
46 JletficTBHE KUIKOCTH U Ta3a Ha
MIOIPY>KEHHOE B HUX TEJO
bu6nuorexa [IOK
47 3aKon Apxumena https://m.edsoo.ru/ff0a3276
JlaGopatopnas padora Ne§ «Onpenenenue
48 BBITaJI':I)KI/IBI;IO epi”l CHIIBI eﬁCTBp : el Ha bubmorexa [JOK
- m /1 yroit https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH TEIIO)
bubnunotexa LIOK
49 lnapanue e https://m.edsoo.ru/ff0a3514
50 Perenue 3anau bubnunoreka [JOK



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a3514

https://m.edsoo.ru/ff0a3a96

JlaGopaTtopnas pabora Ne9 «BrisscHeHune

51
YCJIOBHS TUTABaHUS TEJa B )KUJIKOCTH
bubnunorexa LIOK
52 [TnaBanue cynoB. Bo3gyxoruiaBanue https://m.edsoo.ru/f0a3654
53 Pemenue 3amau
54 KonTponbnas padota Ned «JlaBnenue bubnuorexa [JOK
TBEPABIX TEJ, )KUIKOCTEH U ra30B» https://m.edsoo.ru/ff0a3f82
bubmnoreka IIOK
M .E
55 exanudeckas padbora. Enuauiisr paboThl https://m.edsoo.ru/Ff0a3f82
56 MortrHocTs. EAUHUIIEI MOIITHOCTH
57 IIpocteie Mexanu3msl. Peruar. PaBHoBecue
CWJI Ha pblyare
bubnuorexa [JOK
M
58 OMEHT CHITHT https://m.edsoo.ru/ff0a478e
Prryaru B Texuuke, OBITY U IIPUPOIE.
59 Jlaboparopnas padora J\i; IO?VOI];b?ﬂCHeHMe bubmorexa HOK
PATOPHAL - - https://m.edsoo.ru/ff0a48a6
YCIIOBUSI PABHOBECHS PhIYara
60 brnoku. «30510TOC PAaBUIIO MEXaHUKH»
bu6nuorexa [IOK
61 Pemenne sanas https://m.edsoo.ru/ff0a4c48
but6mmorexa [IOK
62
Herrrp Tsbicectit Testa https://m.edsoo.ru/ff0a4252
but6mmorekxa [IOK
63 ¥ CII0BHA PABHOBECHS TCI https://m.edsoo.ru/ff0a4360
64 KoaddurmenT moneznoro aeiicTBust

mexaHu3MoB. JlaboparopHas pabota Nell



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
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«Omnpenenenue KIIJ] npu noaséme Tena mno
HAKJIOHHOH INIOCKOCTH

Oueprus. [loTeHmanbHas U KUHETUYECKAast

65 1 0
SHEPTUs
IIpeBpalieHre 0OJHOTO BU1a SHEPTUHU B bubnuorexa LIOK
66 . 1 0
Ipyrou https://m.edsoo.ru/ff0a4ee6
Kontponbnas padora Ne5 «Pabora, bu6muoreka [IOK
67 1 0
MOIIHOCTb, SHEPT U https://m.edsoo.ru/ffOa4ffe
68 [ToBTOpEeHME 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Konrtpoasnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKOH TEOPHU U UX OIBITHBIE 1 0 0 bubmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYIT 1 0 0
3 Moaenu TBEPAOTO, KUAKOTO U 1 0 0 bubmnoreka IIOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHNE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSHUM BEIECTBA Ha 1 0 0
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KMHETUYECKON TEeOpUHu
bu6anoreka IIOK
5 Kpucrannmueckue n amopdHbie Tea 1 0 0
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. 1 0 0 bubnuoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
bubanoreka LIOK
7 TemnoBoe paclIMpeHNE U CHKATHE 1 0 0
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEeMIIEpaTyphI CO 1 0 0
CKOPOCTBIO TEIJIOBOTO JIBU’KEHUSI YaCTHUIL
9 Buytpennss sHeprusa. CriocoObl H3MEHEHHS 1 0 0 bu6muoreka [JOK
BHYTPEHHEHN SHEPIUH https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Buasl Tenonepenaun 1 0 0 nosmorexa 11

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmmorexa [JOK
n " https://m.edso0.ru/ff0a65c0
Y MaTepUalioB B LIEJSIX SHEProcOepexeHus
12 KomnuectBo TemIoTel. Y nenbHas bubnunorexa LIOK
TEIUIOEMKOCTh https://m.edso00.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OanaHca. bu6muoreka [IOK
TemooOMeH U TENI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JIaGoparopnas pabota "CpaBHEeHnE
14 KOJII/I‘II)GCTIS TGHJ?OTI)I pu fMCHII/IBaHI/II/I BO/JIbI bubmorexa LOK
. ,P A https://m.edso0.ru/ff0a6a98
pa3HOU TeMIlepaTyphl
Pacuer konnyecTBa TEMIOTHl, HEOOXOAUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
MIPU OXJIAKICHUH
16 JlaboparopHas padota "Omnpenenenue bubnmnoreka [HOK
yIeJIbHON TEMJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IelbHas TEIIoTa bubnuotexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTALIMUECKUX Tell. Y aenbHas TeIUIoTa bubnmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
91 napooOpazoBaHMsI U KOHJICHCALIUH. bubmuoteka [IOK

3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Bnaxxnocts Bozmyxa. JlabopaTopHas padora
"OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH
BOo3ayXxa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4d Ha OIPCACIICHUC BJIA)KHOCTU
BO3yXa

24

[TpuHIHITB pabOTHI TETIJIOBBIX BUTATEICH.
[TapoBas TypOuHa. [IBurareias BHyTPECHHETO
CrOpaHus

25

KII/ TermoBoro nBurarens. Tennosbie
JIBUTATEINIM U 3aINATA OKPYKAIOIIEH CPEbI

bubmuorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHCHHA U IIPCBPALLICHUSA SHCPIrUn
B TCIJIOBBIX ITpoLeccax

27

IToaroroBka K KOHTPOJILHOM pabOTE MO TEMe
"TerioBele saBieHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

bubmnoreka IIOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHast pabora o Teme "TenoBsie
ABJIeHUs. lI3MeHeHune arperaTHeIX COCTOSIHUM
BemecTna"

bubanoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Ten. [[Ba pona
ANEKTPUUYECKUX 3apsI0B

30

VYpok-uccnenoBanue "IneKTpU3aIus TENI
VHIYKIWEH U IIPU CONTPUKOCHOBEHNH"

31

B3anMopeicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona

bubnunorexa LIOK
https://m.edsoo.ru/ff0a87e4

32

Dnektpuueckoe nose. HanpsixeHHOCTh
aneKkTpudeckoro nois. [Ipuaimn
CYNEPHO3UIINU IIEKTPUUECKUX TTOJICH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Hocurenn OJICKTPUYCCKUX 3apsAd0B.

33
DnemeHTapHbId 3apsia. CTpoeHrue aToMa

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH Bu6muoteka [JOK
COXPaHEHUs JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha IpUMEHEHUE CBOWCTB bu6muoreka [IOK
JIIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBUS €ro

36 cymiecTBoBanus. IcTOUHUKH bubmorexa LOK

4 ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleficTBUS SJIEKTPUIECKOTO TOKA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 AIIEKTPUUYECKOTO OISl Ha IPOBOTHUKH U
TUBJIEKTPUKN"

39 DNEeKTPUUECKUN TOK B METAJUIAX, JKUKOCTSIX bubnmnoreka [JOK
U raszax https://m.edsoo.ru/ff0a9838

40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
Cuna Toka. Jlaboparopnas padota "Coopka

41 ANEKTPUYECKON LTI U U3MEPEHUE CHITBI bubmmorexa [TOK

P i P " https://m.edsoo.ru/ff0a8bd6
TOKa B €€ pa3IUYHbIX yUacTKax
DnexTpuueckoe HanpshkeHue. Bonbtmerp.

42 JlabopaTtopHas pabota "l3mepenue bubnuotexa [JOK
HaIIpSDKEHUS Ha Pa3INYHbIX Y4acTKax https://m.edsoo.ru/ff0a9el14
ANEKTPUYECKOM 1enu"

43 ConpoTuBiieHUE TPOBOJHUKA. Y AEIBHOE bubnuotexa [JOK
CONPOTUBJICHHUE BENIECTBA https://m.edsoo.ru/ff0aa738

bubanoreka LJOK

44 3aBUCUMOCTb CHJIBI TOKA OT HaIPSIKEHHUS.

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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3akon OMa Jy1s ydacTKa 1enu

JlaboparopHast pabota "PerynmupoBaHue

but6mmoreka [IOK

45
CUJIBI TOKa peocTtarom" https://m.edsoo.ru/ff0aa738
JlabGopaTopHas pabota "M3mepenue Eubs OK
noInoTeKa
46 COIIPOTHBIICHUS TPOBOIHUKA TPU TIOMOLIH 1
" https://m.edsoo.ru/ff0aa04e
amIepMeTpa u BOJIbTMETpPA
47 [TocnenoBarenbHOE COETUHEHUE
MIPOBOTHUKOB
bubnmnoreka [HOK
48 [TapannensHoe coeIMHEHNE TPOBOHUKOB 1
https://m.edsoo.ru/ff0aaa58
49 Pemenue 3anay Ha npumeHenue 3akona Oma bu6nuoreka [JOK
JUISL pa3JIMYHOTO COEITMHEHMS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
bubnmnoreka [HOK
50 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 1
https://m.edsoo.ru/ff0ab124
51 JIaGopartopHas pabota "Onpeznenenue bu6muoreka [JOK
paboThl U MOILITHOCTH AJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
59 TennoBoe aeiictBue Toka. 3akoH J>oyns - bu6nuorexa [IOK
Jlenna https://m.edsoo.ru/ffOaadle
DJeKTpuYecKue ey U NoTpeOuTenu
. bubmuoreka [JOK
53 3JIeKTpHUECcKOl sHepruu B ObITy. KopoTkoe 1
https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea bubnuoreka [IOK
U UX B3aumoencTBus. IlocTostHHbBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUNA TOK"
KonTponbhas pabora no teme Bu6 LIOK
nonnoTexa
55 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tea

" uX B3aumoaeucTBus. I1ocTosSHHBIN

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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AJIEKTPUYECKUM TOK"

56

ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC

57

Ypoxk-uccienopanue "M3yuenue nosiei
MOCTOSIHHBIX MAarHUTOB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHOe 1ojie. MarHuTHoE I10j1€ 3eMIIH U
€ro 3HadeHue I KU3HU Ha 3eMiie

bubnunoreka LIOK
https://m.edsoo.ru/ff0acOba

59

OmneIT OpcTena. MarauTHoe noje
JIEKTPUUYECKOro ToOka MarHuTHoe mnose
KaTyLIKU C TOKOM

bubmnoreka IIOK
https://m.edsoo.ru/ff0acld?

60

[TpuMeHeHHE 3IIEKTPOMArHUTOB B TEXHHKE.
JlaboparopHas pabora "Coopka
AJIEKTPOMArHUTA U UCIIBITAHUE €T
nercTBus"

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOIBUTATENb TOCTOSTHHOTO TOKA.
Hcnonp30BaHue 3IEKTpOIBUTATENCH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.
JIaGoparopHas pabota "M3yuenue
JIEKTPUUYECKOTO JABUraTeNs IOCTOSHHOTO
ToKa"

bu6anoreka LIOK
https://m.edsoo.ru/ff0ac86c

62

OmnbiTel @apanest. 3aKOH 3IEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna

63

Onektporereparop. CrocoObl MOTydeHUs
ANEKTPUUYECKON SHEPTUU. DIEKTPOCTAHIIUN
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH

64

[ToaroroBka K KOHTPOJILHOM paboTe MO TEME
"DJIEKTpUYECKUE M MAaTHUTHBIC SIBIICHUS"

65

Kontponbras pabota mo teme
"DJIEKTPUYECKUE M MAaTHUTHBIC SIBIICHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubmmoreka [JOK
66 1 0
teme "TernoBble siBICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblil ypok. Pabora ¢ Tekcramu 1o 1 0 Bu6muoteka [JOK
teme "I1oCTOSHHBIN 31eKTpUYeCKuil TOK" https://m.edsoo.ru/ffO0acdc6
PesepBHblil ypok. Pabora ¢ TekcTamu 1o
68 X . 1 0
TeMe "MarHuTHbIE SIBICHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Beero Konrpoabnubie | Ipakruueckue :)Ig:a[;zl;:fenbﬂme
padoThI padoThI pecype
1 MarepuanpsHas Touka. Cucrema oTcuéra. 1 0 0
2 Hepememere. 1 0 0 Eﬁs?ﬁfﬁggﬁmmm
3 OnpezneneHre KOOPAUHATHI IBUXKYIIETOCS 1 0 0 bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0ad19a
4 [Tepemerienue npu nNpsiMOJIMHEHHOM 1 0 0
PaBHOMEPHOM JBHKEHHH.
5 I'padpuueckoe npencrasiaeHue 1 0 0 bubnuorexa [JOK
IPSAMOJIMHEMHOTO PABHOMEPHOT'O JABUKCHUS. https://m.edsoo.ru/ff0ad8d4
6 Pemenue 3aga4 Ha IPSAMOJIMHEHOE 1 0 0
paBHOMEPHOE JBIKEHHUE
7 [TpstmonHetHOE paBHOYCKOPEHHOE 1 0 0 bubnuoreka [IOK
JBUJKEHHE. Y CKOpEHUE. https://m.edsoo.ru/ff0adb18
CKOpOCTh paBHOYCKOPEHHOTO
8 npsMOJIMHEHHOTO BMKeHus. ['paduk 1 0 0
CKOpOCTH.
9 Pemienue 3a1au Ha IpsIMOJIMHEMHOE 1 0 0 bu6mmoreka [JOK
PaBHOYCKOPEHHOE JIBMKEHHUE https://m.edsoo.ru/ff0ael76
10 [Tepemenienue mpu NpsIMOJIMHEHHOM 1 0 0
PaBHOYCKOPEHHOM JBIKEHHH.
11 [Tepemenienune npu NpSIMOIUHEHHOM 1 0 0 bubnnorexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

PaBHOYCKOPEHHOM JIBH)KEHUU 0€3
HAYaJIbHOM CKOPOCTH.

https://m.edsoo.ru/ff0ae612

['paduueckuii MeTo pelieHus 3a1a4 Ha

bubmuorexa [JOK

12
PaBHOYCKOPEHHOE JIBUKECHUE. https://m.edsoo.ru/ff0ae72a
JIaGoparopnas padora Nel «McciegoBanue
13 aBH(E) CKf eHHIZ)FO BIDKEHHUS 6631I bubmmorexa [IOK
p Y vp A https://m.edsoo.ru/ff0ae982
HaYaJIbHOU CKOPOCTH.
[ToBTOpeHue u 00001IeHNE MaTepralia 1o
14 TeMme «PaBHOMEpHOE M paBHOYCKOPEHHOES bubmorexa LIOK
p p yerop https://m.edsoo.ru/ff0aeh6c
IBIDKEHHUE)
KoHntponbnas padora Nel «IIpsmonuHeiinoe
15 aBHOMEPHOE M PABHOYCKOPESHHOE bubmorexa LIOK
p P p yerop https://m.edsoo.ru/ff0aeca2
IBIDKEHUE)
16 OTHOCHUTEILHOCTh MEXAHUYECKOTO
JBIOKEHUSA
17 NuepumnansHbie cuctemsl otcuera. [lepBriit bu6mmorexa [IOK
3akoH HproToHAa https://m.edsoo.ru/ff0aee28
. bubnuotexa [JOK
18 Bropoii sakon Heiotona https://m.edsoo.ru/ff0af738
bu6mmoreka [JOK
19 T % H
DETHH 3aKOH HbIOTOHA https://m.edsoo.ru/ff0afa26
20 Pemienue 3a1au ¢ npyMeHEHUEM 3aKOHOB bubnmoreka [JOK
HrroTona. https://m.edsoo.ru/ffOaf8be
bu6mmoreka [JOK
21 .
Crobommoe nanerme https://m.edsoo.ru/ffOafb8e
29 JIBukeHue Tena, OpOIIEHHOTO BEPTUKAIBHO bubmuorexa [JOK

BBepx. HeBecoMoCTb.

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

23

Pemrenue 3a1a4 Ha cBOOOIHOE MMaJ€HUE TEIL.

24 JlabopaTtopnast padota Ne2 «UccnenoBanue bubnnoreka [HOK
CBOOOTHOTO Ta/ICHUS TEI». https://m.edsoo.ru/ff0af5f8
bu6mmoreka [IOK
25 3aKon BeeMHpHOTo TAroTeHis https://m.edsoo.ru/ff0af33c
26 VYckopenue cBOOOIHOTO MaJieHUs Ha 3emiie bubnmoreka [JOK
U IpYTUX HEOCCHBIX Telax. https://m.edsoo.ru/ffOafe36
27 Cuna ynpyroctu
bubmuorexa [JOK
28 Cuura Tpenus https://m.edsoo.ru/ff0b02b4
bubmuoreka [JOK
2 P
o clietHe sazat https://m.edso0.ru/ff0b0408
30 IIpssMONMHENHOE U KPUBOJIUHEHHOE bubnuoreka [IOK
JIBIDKEHHUE. https://m.edsoo.ru/ff0b06ec
31 JIBi>keHue Tesa mo OKPY>KHOCTH C bubnnoreka [JOK
ITOCTOSITHHOW 110 MOJYJIFO CKOPOCTBIO. https://m.edsoo.ru/ffOb07fa
bu6mmoreka [JOK
2 " .
3 CKYCCTBEHHEIC CYTHUKH 3eMITH https://m.edsoo.ru/ff0b096¢c
33 Hmmynse. 3aK0H COXpaHEHUS UMITYJIbCA.
34 Pewienue 3a1au Ha 3aKOH COXpaHEHUS bubnuotexa [JOK
UMITYyJIbCA. https://m.edsoo.ru/ffOb0Oa84
bu6mmoreka [JOK
3 F CATHBHOS AR EHEE https://m.eds00.ru/ffob0db8
36 Pabota cubl
37 [ToTeHIMaTbHAS ¥ KHHETHYECKAS DHEPTHS
. bubnmuotexa [JOK
38 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU

https://m.edsoo.ru/ffOb0c32



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

[ToBTOpEeHKE 1 0000IIEHNE MaTEpHAIIA TTO

39 teMme «3akoHbl HproTOHA. 3aKOHBI
COXPaHEHHUS B MEXAHHUKE)
40 Konrtponbnas padora Ne2 «3akoHbI bubmumorexa [IOK
B3aUMOJICUCTBHUS U IBUKECHUS TEI» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe nerkenne. CBOOOTHbBIC bubmuorexa [JOK
KoseOaHus https://m.edso0.ru/ff0b1858
42 Bennuunel, xapakrepusyromue bubnnoreka [JOK
KoJie0aTeIbHOE IBIKEHUE https://m.edsoo.ru/ff0b20f0
43 I"apmonnueckue konebanus. Pemenue 3amaq
1o TeMe "MexaHndeckue Koneoanus"
JlaGopaTtopHnas padora Ne 3 «McciaenoBanue
44 3aBUCUMOCTH IIEPUOJA U YaCTOThI bubnuorexa [JOK
CcBOOOIHBIX KOJIEOAHUI MaTEMaTUYECKOI O https://m.edsoo.ru/ffOb197a
MasTHHKA OT €T0 JIJTHHBI.
45 3aryxaromue KonebaHus. BelHyX1eHHbIC
KoJIeOaHus
bu6mmorexa [IOK
46 Pesoaric https://m.edsogru/ffOblaec
47 Pacnpoctpanenue kosnebGaHuii B cpeie. bubnnoreka [JOK
Bonnbl https://m.edsoo.ru/ff0b197a
48 JnuHa BosHbL. CKOPOCTh pacpOCTPAHEHUS bubnuorexa [JOK
BOJIH https://m.edsoo.ru/ff0b21fe
49 Pemienue 3amad Ha onpeneneHne IJIUHbI
BOJTHEL.
50 HcTounnku 3ByKa. 3ByKOBbIE KOJIEOaHMUS.
51 BricoTa u TemMOp 3ByKa. ' pOMKOCTB 3BYyKa.



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

52

Pacnipoctpanenue 3Byka. CKOpOCTb 3BYyKa.

53 OTtpaxkeHue 3ByKa. 9X0. 3BYKOBOI pe30HaHC bubmmorexa LIOK
P ya. + IBYK P https://m.edsoo.ru/ff0b23ca
54 [ToBTOpenue n 0600IIeHNEe MaTepralia o bubnuoreka [IOK
Teme «MexaHnueckre KoueOaHusi U BOJTHBI» https://m.edsoo.ru/ff0b25f0
55 Kontponbnas padora Ne 3 o Teme
«MexaHn4ecKre KoJaeOaHus U BOJHBD)
56 DIIeKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
DIIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
VYpok-koHnpepennus "llxana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnionb3oBanue bubnuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
59 Pemenue 3agau Ha onpeiesieHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJTHBI
60 DeKTpoOMarHuTHasl IpUpoa CBETa. bubnuotexa [JOK
CxopocTtb cBeTa. BoHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneiHoe
61 acnpocTpaHeHue csera. 3atMeHust ConaHia bubmmorexa [JOK
pacipoctp ' i https://m.edsoo.ru/ff0b3658
u JIyHb1
3aKoH oTpaxkeHus cBeTa. 3epkana. Pemienue
62 3aJ1a4 Ha IPUMEHEHHNE 3aKOHA OTPaKECHUS bubmmorexa [JOK
A P P https://m.edsoo.ru/ff0b38c4
cBeTa
63 [Tpenomiienue cBeTa. 3aKOH MPETOMIICHHUS bubmuorexa [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
64 JlaGopatopHnas pabota Ned bubnuorexa [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

https://m.edsoo.ru/ff0b2c6c

ITonHoe BHYTPCHHEC OTpaXCHUEC CBETA.

65 Hcnonp30BaHue OJIHOIO BHYTPEHHETO Bubmaorexa ITOK
yp https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONITUYECKHUX CBETOBOAX
66 Pemenue 3amau
Ypok-koHpepennus "Vcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunsel. Onrrnyeckas cuia JIUH3EL https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 I1 ) 7|
OCTPOCHHE H30DPECHMMI B JIH3AX https://m.edsoo.ru/ffOb444a
70 Ypok-koHpepenmus "OnTuueckue bubnuorexa [JOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e
71 I'ma3 xak onTHyeckas cucTeMa. 3peHue bubmmorexa [TOK
9P https://m.edsoo.ru/ff0b4684
79 Ypok-koHpepenus "Jledextsl 3penus. Kak
COXPaHMTH 3peHue"
Paznoxenue 6enoro csera B criekTp. ONbITHI
73 Hrrotona. CrnosxeHune crieKTpalIbHBIX bubmmorexa [TOK
) p https://m.edsoo.ru/ff0c0f4c
BeToB. [{ucnepcus ceera
bu6mmorexa [IOK
4 Jlabopatopnas pabota Nes https://m.edsoo.ru/ff0b4206
bu6nmmoreka [JOK
7 P
S CILICHHE 33124 https://m.edsoo.ru/ffOcOe2a
Konrponbnas padora Ne 4 o Teme
76 «INEKTPOMArHUTHOE TIOJIE.

QHGKTPOMaFHI/ITHI)Ie KoJIeOaHH 1 BOJIHBI»



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0e2a

OmnsiTel Pezepdopaa u rmianerapuas Mojesb

bubmuoreka [JOK

" aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue v morjonieHrue CBeTa aTOMOM. bubnnoreka HOK
KBanTel. JIuHeHyaThIie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 JlaGoparopHas padota Ne8 ngg;;ﬁizgg}?mc 1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubnuorexa LIOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnuorexa [JOK
MOJIeJIb https://m.edsoo.ru/ff0cl18ac
83 PangnoaktuBHbIE IpeBparieHus. M30Torsl Eﬁ;ﬁfﬁ?ﬁﬁf oclald
84 Pemenue 3amau no reme: "PanuoakTuBHBIC bubnuorexa [JOK
npeBpatieHus " https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacmana
86 JlaGopatopHnast pabota Ne7 ngi;j;f;igﬁ}?ﬂ)c 2126
87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsAI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
a8 DHeprus CBA3U aTOMHBIX siiep. CBs3b MacChI bubnmnorexa [JOK
Y DHEpPruu https://m.edsoo.ru/ffOcld7a
89 JlaGopatopHast pabota Ne6
90 Pemenue 3amad no treme "AnepHeie
peakuun"
01 Peakiuu cuHTe3a M JENECHUS SACP. bubnmnoreka [JOK

Hctounuku sHeprun ConHIa U 3BE3]

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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[TonroroBka Kk KOHTPOJIBHOU paboTe MO TemMe
"DJIeKTPOMarHuTHOE MOJIE.

bubmuorexa [JOK

92
DJIEKTpOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"
KonTponbhas pabota no teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBbIE
ABJICHUS"
04 [ToBTOpenue, 0606meHue "B3anmoneiictsue bubnuorexa [JOK
Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, obo0mmenue. Permenne
95 ACUETHBIX M KQYEeCTBEHHBIX 33/1a4 110 TeMe bubmmorexa LOK
ﬁ) \ https://m.edso0.ru/ff0c2572
TemoBbIe MPOLIECCHI
[ToBTOpenue, o6o0menue. Permenne
bu6mmoreka [IOK
96 pacYeTHBIX U Ka4eCTBCHHBIX 33J1a4 110 TEME
" o https://m.edsoo.ru/ff0c2a22
KII[ TennoBbIX ABUTaTENEH
[ToBTOpenue, 06ob6meHue. Pemenue
97 ACUETHBIX U KQYEeCTBEHHBIX 33/1a4 110 TeMe bubmmorexa LIOK
? " 8 https://m.edso0.ru/ff0c2b30
KII/] anexTpoycTaHOBOK
98 [ToBTOpenue, 06061eHue "CBeToBbIE bubnuoreka [IOK
aByeHus" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0mmenue. Pabora ¢
99 TEKCTaMH MO0 TeMe "3aKOHbI COXPAaHEHHUS B bubmmorexa [JOK
" P https://m.edsoo.ru/ff0c2d6a
MeXaHUKe
100 [ToBTOpenue, o6o0mmenue. Pabora ¢ bubmmoreka [IOK
Tekctamu o Teme "Konebanus u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOopenue, o6o0mmenue. Padora ¢ bubmmoreka [IOK

TekcTaMu 110 TeMe "CBeToBEIE ABICHAA"

https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢buzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




METOANYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. [Tporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusnka. 7 — 9 kimaccel
(aBTopel:A.B.Ilepoiikun, H.B. ®unonosuu, E.M. I'yTHuHK).

3. Pabouas nporpamma o ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM YIEOHUKOM:

4. IMeppimkua A.B. ®usuka. 7 knace. Y4eOHUK I 0011e00pa30BaTeIbHBIX YIPEIKICHHH .
M.:dpoda. 2011

5. Jlykammuk B.M. CoopHuk Borpocos u 3ama4 1o ¢pusuke. 7-9 ki. — M.: [Ipocsemnienue, 2010.
—192c.

8 KIIACC

1. Pabouas nporpamma. ®usnka. 7 — 9xnacchl: yaeOHO-METOAMYECKOTO TOCOOUs
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. [IporpammMbl ocHOBHOTO 00111ero oOpasoBanus. Puznka. 7 — 9 kiaccel

(aBToper: A.B.Ileppimikun, H.B. ®unonosuu, E.M. ['yTHHK).

3. Pabouas nporpamma no ¢pusuke. 7 kiaacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BbIOPAHHBIM YUEOHUKOM:

4. Tleppimkun A.B. @usnka. 7 knacc. YueOHUK 11t 00111e00pa30BaTeIbHBIX YIPEKICHUH .
M.:JIpoda. 2011

5. Jlykammmk B.U. Co6opHUK BoripocoB u 3aaad 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010.
—192c¢.

6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHL. —5-€
uznanue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®uszuka. 7 knacc. Jlaboparopusie paboTsl. KOHTpOIbHBIE 3a1aHU. —

Caparos:JIuueii, 2014.



8. «KoHTpoapHO-U3MepuTenbHble Matepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroanueckoe mocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

10.A.B. Ilepobimkna @usuka-8xin 2017 M. Ipoda

11.H.B. ®unonoBuy Meroauueckoe nmocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeibHbIE U KOHTPOJIbHBIE PaboThI-8 Kitacc 2017 M.
Apoda

13.B.B. llaxmarosa ,0.P. llledep Auarnoctuyaeckue padotsl -8 kinace 2016 M. JIpoda
14.A.E. Mapon, E.A. Maposn, C.B. I1o3oiickuit Coopark Bonpocos u 3amau 2015 M. JIpoda
9 KJIACC

1. Pabouas nmporpamma. ®usnka. 7 — 9xmaccel: yaeOHO-METOAMUECKOTO TOCOOus
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —-M.: JIpoda,2013. — 398,(2)

2. I[IporpammMbl ocHOBHOTO 00111er0 0Opa3oBanus. Puznka. 7 — 9 kiaccel

(aBToper: A.B.Ileppimikun, H.B. ®unonosuu, E.M. ['yTHHK).

3. PaGouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BHIOPAaHHBIM YU€OHUKOM:

4. Tleperimkun A.B. @usuka. 7 knacc. YueOHUK 151 0011e00pa3oBaTeNbHBIX YUPEKICHUH .
M.:Ipoda. 2011

5. Jlykammk B.U. CoopHuUK BoripocoB u 3aaad 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010.
—192c¢.

6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHL. —5-€
n3manne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®uszuka. 7 knacc. Jlaboparopubie padotsl. KOHTpOJBHBIE 3a1aHUS. —
Caparos:JIuueii, 2014.

8. «KonTpoapHO-m3MepuTenbHbie MaTepuaibl. Pusnka. 7 kimace/Coct. H.W. 3opun. — 2-¢



u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaebHo-Meroanueckoe mocobue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.: KoHTpobpHBIC M CAMOCTOSATEIbHBIC PA0OTHI IO (U3HKE. 9 KiIacc: K YIeOHUKY
A.B. Ileppimikuna, E.M. I'ytauk «®@usnka 9 xnacey / O.U. I'pomuesa. — M.: 3naTenscTBO
«Oxk3ameny, 2014.

Tectsl o ¢puzuke. 9 xknace: k yueonuky A.B. Ileppimkuna, E.M. I'ytHuk «@usuka 9 kiacey /
O.U. I'pomuea. — M.: U3natenbctBo «Ax3ameny, 2010.

®usnka. 9 kimacc. TemaTuueckne TecTOBbIe 3aaHus i moaroToBku kK ['MA. / aBT.- cocr.:

M.B. boiinenko, O.H. Mupomikuna. — Apocnasnb: OOO «Axkagemus pa3BuTus», 2014.

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIIACC

. bubnnoreka — Bcé no npenmery «dusuka». — Pexxum mocryna: http://www.proshkolu.ru
2. BugeoornsiTel Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3. Enunas komnekius nu@poBbix 00pa3zoBaTeIbHBIX PECYpCcoB. — Pexxum mocTyma:
http://school- collection.edu.ru

4. InTepecHble MaTepUaIIbl K YpOKaM (DU3UKH MO TEMaM; TECTHI 10 TeMaM; HarJISIHbIC
nocobus kK ypokam. — Pexkxum noctyna: http://class-fizika.narod.ru

5. IludpoBeie oOpa3oBaTenbHbIe pecypesl. — Peskum mpoctyma: http://www.openclass.ru

6. DiekTpoHHbIe yueOHUKH 110 pu3uKe. — Peskum mocryma: http://www.fizika.ru

8 KJIIACC

1. Bubnuoteka — Bcé no npenmery «dusukay. — Pexxum pocrymna: http://www.proshkolu.ru
2. BuneoomnsITsl Ha ypokax. — Peskxum moctyna: http://fizika-class.narod.ru

3. Enunas komnekius nudpoBbIX 00pa3oBaTeIbHBIX PeCYpcoB. — Peskxum mocTyma:
http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaMm (PU3UKH MO TeMaM; TECTHI 0 TeMaM; HarjsAHbIe



nocobus Kk ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBarebHbIe pecypebl. — Pexum qoctyna: http://www.openclass.ru
6. DneKTpoHHBIE yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

2. Enunas xosuieknust udpoBbix 00pa3oBaTeIbHBIX PECypcoB. — Pexum goctyma:
http://school- collection.edu.ru

3. HTepecHbIie MaTepUalibl K ypoKaMm (GDH3HUKH 10 TEMaM; TECThI [0 TEMaM; HaTJIsITHbIC
nocobus kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

4. [Tudpossie obOpazoBaTeabHbie pecypcehl. — Pexxum qocrtyma: http://www.openclass.ru
5. DnekTpoHHbBIC YUeOHUKH 10 pusuke. — Pexxum noctyma: http://www.fizika.ru
6.lucranironnas mkomna Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kiace. CereBoe
obpasoBatenbHOe coobiecTBo. http://www.openclass.ru/node/109715

7. Enunas koyuiekius nu@poBbIiX 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi LIEHTP HH(POPMALIMOHHO-00pa30BaTENIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unrepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 cents0ps» matepuainsl o ¢pusuke. http://archive.lseptember.ru/fiz

11. Auumanuu pusndeckux oowektos. http://physics.nad.ru/

12. )KuBas ¢pusuka: odygaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






		2023-08-31T17:11:21+0300
	Охотникова Людмила Сергеевна
	я подтверждаю этот документ своей удостоверяющей подписью




