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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HANpaBlIeHO HAa (QOPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanum3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00YUCeHHsI, a TaAKXKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUS TeM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHUEH H (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeloCcTaBsieT HauboJsiee SICHble O00pa3lbl MNPUMEHEHHS HAy4YHOrO METoJa
MO3HAHUA, TO €CTh CII0C00A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
UHTepeca K HayKe y 00yJyarouuxcs.

WN3yyenue @u3anku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JaHHbIE W  HCIOJB30BaTh  HAYYHBIC
JI0Ka3aTesIbCTBA JIJISl OJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00111€00pa30BaTEbHbIE MPOTPAMMBbI, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
WU3YYEHHUIO TPUPOABI, PAa3BUTHE HX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy O0Oy4YeHHUIO B 3TOM HAlpPaBJICHUU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpPKaHUs,
BKJTFOYAs] HHPOPMAIUIO O COBPEMEHHBIX JOCTIIKEHUSX (DU3UKH, aHAIH3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha w3yudenue ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTBITOB HOCUT PEKOMEH IATENIbHBIN XapaKTep, YIUTENb JeIaeT BIOOP MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO rOCyJapCTBEHHOTO IK3aMeHa o dusuke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O mnpupone. SBneHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mepeHue ¢usnyeckux BennuuH. Pusnueckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NIPOBEPKE TUIIOTE3, OOBSICHEHHE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMIIEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUJIKOCTEW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — siBmeHui,  OOBSACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHre B IpUpPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TElL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTE.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 00o0noukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

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 MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paszgea S. PaGora nu MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi peluara. IIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.
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 onvimaul.
1. Omnpenenenue paOOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBH)KEHUHU Tela
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.



8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOpUH.
CMaurBaHMe U KaOWUIIPHBIE sIBICHUS. TerioBoe paclimpeHue 1 ckaTue.

Temneparypa. CBsi3p TemMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS
yactull. BHyTpenHsss sHeprus. CrnocoObl W3MEHEHUST BHYTPEHHEW SHEpruu:
TerIonepesaya U COBEPILECHHE paboThI. Bunbl TEIUIONEepEaauHn:
TEIJIONPOBOAHOCTh, KOHBEKIMUS, U3TTyUYEHHUE.

KonuuecTBo TemioTsl. YaenbHas TEMIOEMKOCTh BelIeCTBa. TemiooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBinenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpPHOro
JTABJICHUS.

BrnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBbix apurareneit KIIJ TemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmronenue siBneHui cMauyMBaHus U KaMWUISIPHBIX SIBJICHUU.

4. HaOmroneHue TeraoBOro pacuupeHus Tell.

5. M3meHeHue naBleHus raza Mnmpu M3MEHEHUH OOBEMA W HarpeBaHUU WIIH
OXJIaXKICHUH.

[IpaBuna uaMepeHus TeMiepaTyphl.
Bubl Teronepenaym.
OxJax/iIeHue Tpy COBEPLICHUH PaOOTHI.
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HarpeBanwue npu coBepiieHHH padboThl BHCITHUMH CHJIaAMHU.
10. CpaBHEHHE TEINIOEMKOCTEHN pa3IMUHbBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHue mocTosHCTBa TEMIIEPATyphl MPH TIIABJICHUH.
13. Moenn TemJIOBBIX ABUTATEIICH.



Jlabopamopuvie pabomul u onvimaol.

1. OnsbITHI 10 OOHAPYKEHUIO AEHCTBHS CUJ MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OmnbITHI IO BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COIM WIIM caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMS ra30B, >KUIKOCTEH U

TBEPJIBIX TEJL.

4. OmnpezneneHue JaBJICHUS BO3/lyXa B Oa/NIOHE MITIPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYpHhI.
7. HaGnioneHve wu3MeHEHUs BHYTPEHHEW »HHEpPruu Tejla B pe3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HMccrnenoBanue sBIEHHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJHOM H

ropstuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEII000MEHE C HArpeThIM METATUIMUECKUM LIMJIHHAPOM.

10. OnpeniesieHne yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBaHue mpoiiecca UCIapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpeniesieHne yAenbHOM TEIUIOTHI IUIABJIEHUS JIbJA.

Paznen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzauus Tel. J[Ba poaa 3IeKTpUUYECKUX 3apsaoB. BzaumoneiicTBHe
3apsbKeHHbIX  Tel. 3akoH KyrnoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYMHBI 3aPSAI0B U PACCTOSHUSL MEXKAY TETIAMH).

Onekrpudeckoe mnosie. Hanpsxk€HHOCTH siekTpudeckoro nosis. [IpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUuecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
M CcTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass 1menb. Cuna  Toka.  DJEKTPUUYECKOE  HaIpsHKEHHUE.
ConpoTuBiieHHE MPOBOJHMKA. Y IEJIbHOE CONMPOTUBJIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. l[locnmegoBaTenbHOe UM MapajuieNlbHOE  COEJIMHEHHUE
MPOBOJIHUKOB.

PaGota ® MOImHOCTH dJeKTpUuYecKoro Toka. 3akoH Jlxoyms—JleHa.
DneKTpudecKre Ienu U MOTPEOUTENH ICKTPUIECKO sHeprun B O0bITy. KopoTkoe
3aMBbIKaHHE.



[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1oJjie 3eMJId U €ro 3Ha4eHUE JIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MaruuTHoe TMoje  3JEKTpUYecKoro Toka. IlpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VCHOJIb30BaHHME 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABneHne neKTpoMarHuTHOW uHAyKuuu. [IpaBuno Jlenuna.
DIEeKTpOoreHepaTop. Cnioco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Jemoncmpayuu.

DneKkTpu3aius Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DNEeKTpOoCTaTHYECKast HHAYKIHUS.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKH U AUBJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. 'a3oBBI1 pa3ps.
. I3mepenune cuibl TOKa aMIIepMETPOM.
. I3MepeHune 35IeKTpUIeCKOro HaIpsKEHUs BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzauMoieiicTBrE€ OCTOSIHHBIX MarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJHOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarauTHoe€ noJie Toka. DJIeKTPOMATrHUT.
. JlelicTBHE MarHUTHOTO MOJIs HAa TPOBOAHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.
. UccnenoBanue sABiIEHUS 3IEKTPOMATrHUTHOW UHAYKIIVH.
. OnbiTel @apages.
. 3aBUCUMOCTh HAIpPaBJICHUS HMHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHUSI.
25. DJEKTpOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuwie pabomul u onvimaol.
1. OmpIThl TO HAOMIOACHUIO DJJIEKTPU3AIMU TeNl WHAYKIMEH W Tpu
COIIPUKOCHOBEHUH.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

HccnenoBanve MAEUCTBUS 3JEKTPUUYECKOTO IO HA MPOBOJHHMKU U
JUDJIEKTPUKHU.

COopka 1 mpoBepKka paboThI MEKTPUIECKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepenune u peryaupoBaHie CUIIbI TOKA.

N3mepenune u peryanpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
CONMPOTHUBJICHUS! TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAJAM MONEPEYHOrO
CEUCHHS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEAOBATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Ji CWIBl TOKa MPU MAPAIIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PESUCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEH.

Omnpenenenune K11/l narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBHS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO TMOJsi TOCTOSIHHBIX ~ MAarHUTOB IPU  HUX
00BEIMHEHUU U Pa3JICICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJCHUS TOKa B
KaTyIIKE.

N3yueHnne neicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u u3ydyeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnpIThl MO HUCCIAEAOBAHUIO SBJICHHUS AJIEKTPOMAarHUTHOM WHAYKIIMU:
UCCIICIOBAHUE W3MEHEHUM 3HAYEHHS] U HANpaBICHUS WHIYKIIMOHHOTO
TOKaA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOE JBMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpalleHus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroTrona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxaroi npyxxuHsl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTE€ WU TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUETA.

N3Mepenune CKkOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUSL.

HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBUXKECHUS.

Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Hab6nronenne MexaHMueCKUX SBICHUMA, TPOUCXOISIINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUH

OTHOCUTEIBHO KaOMHEeTa (PU3UKHU.

7. 3aBUCHUMOCTh YCKOPEHHs TeJla OT MAaCChl Te€Jla U JCUCTBYIOLIEH HA HETO
CUJIBI.
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8.
9.

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

Habnronenue paBeHCcTBa CHII IPU B3aUMOJIEHCTBHH TEJ.

M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKCHUH.

[lepenaya umIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHHe NMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUU.
CoxpaHeHHE MEXaHUYECKON YHEPTUHU IIPU ABUIKEHUU TEJNA IO IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIbHEUILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETIEHKKU.

Omnpenenenue cpeaHEed CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TruUIIOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanve 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

Omnpenenenue kKodPpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXPaHECHUSI SHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUITYy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MpH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoOiCTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
[onepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PaciupOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBL.



3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yIIBTPa3BYK.
Hemoncmpauuu.
1. HaGnronenue koneOGaHWil Ted MOJA JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YOPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.
PacnipocTpaneHue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimaol.
1. OmpegeneHne 4YacTOTbl M Iepuoja KojeOaHM MaTeMaTHU4ecKoro
MasTHHKA.
2. OmnpeneneHue 4acTOThI U IIeproia KoieOaHull NpyKUHHOTO MasiTHUKA.
3. HccnepgoBanue 3aBUCUMOCTH TEPHOJIa KOJIEOAaHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

S A T o

4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUM MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. [IpoBepka He3aBHUCHUMOCTU TepHoOJia KojeOaHU Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  Nepuoja  KoJieOaHUi
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaeHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTpOMarHuTHeIX BOdH. lllkana »jexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DOnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.
Hemoncmpauuu.
1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO
tenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHS.
JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimonuHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKaJio. 3aKOH OTPAKECHUSI CBETA.



[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. llomHoe BHyTpeHHee
OTpaxXeHHE cBeTa. lcmonb30BaHME TOJHOIO BHYTPEHHETO OTPAXKEHHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Teneckona. I'yla3 kak onrtuyeckas cucrema. bim3opykocTe u
JAJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTpaJbHBIX LBETOB. JlMcHiepcHst CBETA.

Jemoncmpayuu.

W O N U kW N e

[TpsimonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.

OnTuyeckuii CBETOBO/.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[Tonmyuenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxkenue 6eoro cBeTa B CIIEKTP.

12. [lomydyeHue 6en0ro cBETa MpHU CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopuvie pabomul u onvimaol.

1.

HccnenoBanre 3aBUCUMOCTH yrila OTPa)KEHUs CBETOBOTO Jyya OT yria
najicHusI.

W3ydeHnne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIICHHSI CBETOBOTO Jy4a OT yria
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

[Tomy4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIBI COOMparolien
JIUH3HIL.

OMBITHI IO Pa3NI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITH 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU MX HAOIIOJECHUU Uepe3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble IBJIEHHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.

PamunoaktuBHOCTE. Anb(da, 6eTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO

snpa.

Hyknonnas wmopzens aromHoro sgpa. HM3oromsl.  PaguoakTuBHBIE

npespauienus. [lepuon nomaypacnana aTOMHBIX sAEp.



SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOIO YHCEIL.
DOHeprus CBsi3M aTOMHBIX sjaep. CBs3p Macchl W AHEpruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

SAnepnas sHepretuka. J[eWCTBUS paguOAKTUBHBIX W3JIYYEHUU HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CrmekTp BoAOpoaa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMINX U3TYUCHHI.

6. Peructpanus uznydeHus: IpUPOJIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIUU YACTUIBI 1O TOPMO3HOMY

nyTH (1o ¢poTtorpadusam).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMINN MOYJTh TIPEAHA3HAYCH /I CUCTEMAaTU3aIuu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JAEATEIbHOCTH,
NPpUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (PU3UKH, a TaKKe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (u3uke s 0O0y4aromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOHOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Ka4e€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia pealn3yeTcs
32 CY€T TOro, 4YTr0 OOydYaroIIMecs BBIMOIHSIIOT 33JaHus, B KOTOPHIX UM
npeiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAyYHO OOBSICHATH
dbu3nYecKue SBJICHUS B OKPYKalOIIEH MPUPO/Ie U MOBCEIHEBHON KU3HU;

WCITIOJIb30BATh HAYYHBIC METOJIBI UCCIIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHDKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB



DHEPIrUM HAa OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUs BCEX M3BECTHBIX BHUIOB
SHEPIUU.



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

N3yyenue UMK HA YpOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ rapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MacHOro TOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHU€ B pEUICHUU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) ajanTanuM K HM3MEHSAKOIMMCH YCJIOBHAM CONHMAJIbHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MPHOOPETEHHH HOBBIX (PU3MUYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YeOHBIC  JCHCTBHS,  PETYISITHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJINBATh CYIIECTBEHHBIN MPHU3HAK KJIAaCCU(PUKAIUHA, OCHOBAHHMS TS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJb30BAaHUEM JCIYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOONBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBATh  BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WJIA JAHHBIX C YYETOM MPEIOKEHHON ydeOHOM
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJIEW, HAllEJICHHBIE HA pELICHUE 33/Jayd M MOAJAep KaHue
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YIbTAThI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIEHAMH KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS]))  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallUld, YCTAaHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npU3HaBaTh CBOE MPABO Ha OIIMOKY MPU PEeIIeHNH PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUs, PaBHOACHCTBYIOIIASL
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUIEHHOW OCHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUNH B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHU3M, IJIaBaHUE PBIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CHWJIbI, KO3(P(QUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTUMU BEIMYHHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MPaBUIIO paBHOBECHs pbiuara (0J0ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE Ul PEIICHUs 3a/lay, OLEHUBATh PEATTUCTUUHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3inyaTh W HHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOIO 000pyA0BaHuUs,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TENO0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIT W TpaduKOB, JENaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTpyKEHHOE B KHUAKOCTh TeNO0, KOA()(PUIMEHT TMONe3HOro AeWCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MPHU PadoTe ¢ 1abopaTOPHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIIUIBI  JIEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY>KaIOIEH Cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAITMIO, KOTOpas SIBISIETCS NPOTHBOPEYMBONM MIM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO MCIOJIb30BaTh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, FIEKTPUUYECKOE IOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIWsl, IUIABJIEHWEe, KpUCTAJUIM3alus (OTBEpIEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJISl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHASI UHIYKIIUS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalollleM MHUpe, B TOM 4YHucjie (U3UYECKHUE SIBJICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoroCcoB, pOJdb MAarHUTHOTO MOJIA JJIsS KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAsl BIIAXKHOCTHb BO31yXd, JJIEKTPUUYECKHM 3apsm,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCHOJIb3YeMbIX BEIUYUH, 0003HAUEHUS U EIUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHME HCCIEIOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢buznyecKuX CBOWCTB Te (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alUs TEI W B3aWUMOJCHUCTBHE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
poBepsieMbIe MPEANONI0KEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKHX BEJIMYWH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKOU BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEII0KEHHON HMHCTPYKLIHH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOWMCTBAaX (PU3MUECKUX SIBJICHUM U HEOOXOJMMBbIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIL30BaHMS (M3MYECKUX 3HAHWA B TOBCEIHEBHOMN
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMamuu (U3HUECKOTO COJEpXKAHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK © TYTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO COJIEpkKaHUS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWs, B TOM 4YHCJIE MYyOJMMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPY  BBITIOJHEHUH YYCOHBIX TPOEKTOB M HWCCICIOBAHUN (DU3UICCKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeTLHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUSA: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teiia, paBHOBECHE, MEXaHMYECKUE KoIeOaHus 1
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath sBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHME JIMHEWYATOTO CIIEKTPa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTJIMBBI, ABIKEHUE T1aHeT COJTHEYHOW CUCTEMBI, pEaKTHBHOEC
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPadUOJIECTOBOTO U PEHTIC€HOBCKOTO M3IyYCHUH, €CTECTBEHHBIM
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MPHU3HAKH) (PU3UYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TKECTH, YCKOPEHHE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKash SHEPrus, TOJHAsg MeEXaHW4YecKash DSHeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HaueHUs W €IUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIO3UIMA CHWJI, TPUHIUI OTHOCUTEIhHOCTH [ amues,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €0 MAaTEMAaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 W3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHU,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
(GuU3MYECKUX METO/OB, HCIONB3ys OMHCAHWE HWCCIECIOBAHMS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYEeCcKUX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTP, M3yYeHUE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0Opy/OBaHUS, ONHCHIBATH XOJ  OMBITAa W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANTH HWCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yrila MaJCHUs W yria MpejJoMJICHHs OT yriia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTH KOCBEHHBIE H3MEpEHUsi (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHuM MAaTeMaTU4ecKOro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOr0 HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK HHpOpMaMu (U3HUECKOTO COJEpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy (pU3MYECKOro CcoAepXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
UHGOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEPIKAHMUA,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TIpe3eHTaledl ¢ y4€TOM OCOOEHHOCTEH ayJIUuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

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

11 du3snka - HayKa 0 IPUPOJIE 2 bu6muorexa LHOK
' K pHpoa https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 ) 2 1
e https://m.eds00.ru/7f416194
. bubnuorexa [JOK
1. E 2 1
3 CTECTBEHHOHAYYHBIN METO]T TTO3HAHUS o 716194
Hroro o pasneny 6

Pa3nean 2. [lepBoHayaibHbIE CBeACHUS 0 CTPOCHUH BelleCTBA

2.1 CTpoeHUe BeIECTBA 1 bubmmorexa [IOK
' p H https://m.edso00.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BelIeCTBa https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHRIC COCTOARMA BEMECTBa https://m.edso0.ru/7f416194
Htoro mo pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 Mexaiieckoe ABIXeHIE 3 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

bubmuorexa [JOK

3.2 Huepuits, Macea, ILIOTHOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 (ua. Buast i 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 flaprertne xiKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMoCepHoe Japerie 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE MKUJKOCTH U Ta3a HA MOTPYKEHHOE y 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora i MomEocTs 3 1 https://m.eds00.ru/7416194
bu6mmoreka [IOK
>2 Hpocrete Mexari3Met > L https://m.eds00.ru/7416194
bu6mmoreka [JOK
>3 Mexaireckast SHepris 4 1 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bu6mmoreka [IOK
11 CTpoenne u CBOHCTBA BemIeCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenobsie npoueccer 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 II i i 2 1 7
OCTOSHIRIH SCKTPHACCRHI TOX 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1.
3 ATHITTHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 DEKTPOMATHHTHAS HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/ P Konrpouabnsie | IIpakrnyeckue op
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHnueckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
SAMMOACHCTRIE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHus U BOJHBI
bu6mmoreka [JOK
2.1 Mexanndeckue kKoiaeda 7 3
RAHITICCRHE ROTCOAMIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHn4ecKue BO .3 8 1 3
RAHITICCKHC BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 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 3aK0OHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmorexa LOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmorexa [IOK
51 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHue aToMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

®usuka — HayKa O PUPOJE.
SABnenus npupoasl. Prusnueckue
SIBJICHUS

MexaHn4deckue, TEILUIOBEIE,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEIUYUHBI U UX
HU3MCPCHUC

ITpakTuueckas padora «Puzndeckue
BEJIMYUHBI»

Kaxk ¢usuka u gpyrue ecteCTBEHHbIE
HAaYKH U3Y4aroT IPUPOTY.
EcrecTtBeHHOHAYUYHBIN METO
no3Hanus. Onucanue GU3NIECKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

JlabopaTtopHnas padota Nel «
N3mepenune oobema

KHUJIKOCTHU C YIETOM aOCOIIOTHOMN
MOTPEIIHOCTH

Crtpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



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

BCIICCTBA

8 JIBr>KeHUE 4acTHIl BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
9 JlaboparopHas pabota Ne2
«M3mMepeHne pa3MepoB MaJIbIX TEID)
10 ArperaTHble COCTOSIHHSI BELLIECTBA
B3anmocBsa3b MEX1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHnueckoe IBUKEHHE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bu6nmoreka [JOK
13 Ckopocts. EnuauIs ckopoctu
p A I p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHU IBUKCHUSA bubmmorexa LHOK
T P https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H UHEPIUH.
15 BSaPI;)MOI[efICTBHe TenpKaK IpUYrHA bubmmorexa LHOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKECHUS TEIT
16 [TmoTHOCTE BemecTBa. PacueT macchl bubmuorexa [JOK
1 00BbeMa Tella 0 €ro MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenexnue
IJIOTHOCTU TBEPIOTO TEIa
18 Pemenue 3amaud nmo teme "[l1oTHOCTH bu6mmoreka [IOK

BergecTna"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

19 B3auMoaencreug teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaboparopHas padora «/3yuenue

20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) Mpy>KUHBI OT
MPUIIOKEHHOMN CHITBD»

21 SBnenne Tarorenus. Cumia TSXKECTH
CBsi3b MEX]ly CHIION TSKECTH U

22 Maccoit Tena. Bec tena. Pemenue bubmmorexa [JOK

' ' https://m.edsoo.ru/ff0al778
3amau o teme "Cuiia Tsxectu"

93 Cuiia TsKeCcTy Ha APYTrHuX IJIaHeTax. bubnmnoreka [JOK
Du3NYECKUE XapaKTEPUCTUKHU IJIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 N3mepenue cuit. JluHaMmoMeT

P A P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrokeHne ABYX CHJI, HaIpaBJICHHBIX
26 10 OJTHO¥ Hﬂﬂ?\’/lt)ﬁ ’ bubmorexa HOK
a N p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

97 Pemrenue 3apau o reme
"PaBHonelicTByrOMmas cui”

78 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSL. bubnnorexka [JOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydueHue

29 3aBUCUMOCTH CHJIbI TPEHUS bubnuotexa [JOK

CKOJBXCHHA OT CHUJIbI JaBJICHUA U
XapaKkTepa CONMPUKACAOIIINXCA

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

IMOBEPXHOCTEI

Pemenue 3agad Ha onpenenexHue

30
PaBHOJCHCTBYIOIIEH CUJIIbI
Pemenne 3amad mo temam: «Bec

31 Tenay, «I'paduueckoe n3o0pakeHNE bubnnoreka [HOK
cuny, «Cunby, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

39 KonTponbnas pabota no pazaeny
«B3aumMoaercTBe TEI»

33 JaBnenue. CriocoObl yMEHbILICHUS U bu6mmoreka [IOK
YBEJIMYEHHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh

34 JIaBJICHUS Ta3a 0T 00bEMaA bubmorexa HOK

’ https://m.edso0.ru/ff0a2376
TEeMIIEepaTyphl
Ilepenaua maBneHUS TBEPALIMU
35 TGJ'Ipal\i[I/I mj KOCTSAMH U I;;ISaMI/I 3aKkoH bubmorexa LOK
> HKHA ’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBrieHME B KUJIKOCTH U Ta3e, bu6nmoreka [JOK
BBEI3BAaHHOE JIEUCTBUEM CHJILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad no teme «J/laBienue B bubmuorexa [JOK
JKUJIKOCTH U ra3e. 3akoH [lackansay https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'unpasanuecknii mpecc bubmorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiHeBoi
JKUJIKOCTHBIA HAcoC

41 Atmocdepa 3emmn. [Tpuannbt bubnuorexa [IOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

CYyILIECTBOBAHMS BO3yLIHON
000y10uKH 3emiau. 3aBUCHMOCTD
aTMOC(EpPHOTO TaBJICHUSI OT BBHICOTHI
HaJl ypOBHEM MODSI

https://m.edsoo.ru/ff0a2b5a

bubmuorexa [JOK
42 Be A e e
¢ BO3yXa. ATMOCHCPHOS AaBiCHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro AaBJICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM bubmorexa LHOK
A 5P https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [JOK
JIABJICHUE HA Pa3JINYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATtmocdepHoe naBieHue"”
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJO bubmmorexa [TOK
Py ' https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CUIIBL, bu6nmoreka [JOK
JENCTBYIOLIEN Ha TEJIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JIaGoparopHas paboTa 1o Teme
49 «/ccrnenoBanue 3aBUCUMOCTH BECa bu6mmorexa [IOK
TeNa B BOJE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEJIa»
50 [InaBanue Ten bubmorexa HOK

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

51

JIaboparopHast pabota
"KonctpyupoBanue apeoMeTpa Uin
KOHCTPYHPOBAHUE JIOAKH U
onpeaeseHue e€ rpy30noabEMHOCTH"

52

Pemenue 3aga4u no remam: «IlnaBanue
cynoB. BoznyxornaBanue,
«/laBieHue TBEPAbIX TEN, )KUAKOCTEH
M ra30B»

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

53

KonTponbhas padora no teme
«JlaBieHue TBEPABIX TeM, KUIKOCTEH
Y Ta30B»

54

Mexanunueckasi pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomnocTs. EquHune MoniHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
noabEMe 1o JecTHuIe"

57

[Ipocteie Mexanu3Mmsbl. Poryar.
PaBHOBecue cun Ha peiuare

58

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTopHas pabota
«HccnenoBanue ycIoBHil paBHOBECHS
pbIyaray

0.5

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

59

Pemrenue 3agad mo teMe «Y CJI0BHUSA
paBHOBECHsI pbIYara

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumnment monesnoro necTpust
Mexanu3ma. JlaboparopHas pabota

0.5



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

«M3mepenue KIIJI HakIOHHON
IIJIOCKOCTU»

61

Pemenue 3aga4d no treme "Pabora,
mMottHoctb, KIT/"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckast S3Heprusi.
Kunernyeckas 1 moTeHIMaIbHas
SHEeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHU

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

64

YPOK-3KCIIEPUMEHT 11O TEME
"DKCIIEpUMEHTAJIbHOE ONPEACIICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH MPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

65

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTUS

66

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JBIKeHHE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
XKUIKOCTEN U Ta30B"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe

68

Peseprubrit ypok. Pabora ¢ Tekctamu
o teMme "Pabora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHbIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KWHETUUYECKON TCOPUHU Y UX OIBITHBIE 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKY 1
3 Monenu TBEpAOrO, KUAKOIO U 1 bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KUHETHUECKON Teopun
bu6mmoreka [IOK
5) Kpucrannmueckue u amopdHsbie Tena 1
p pe https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KallWJUBSIPHOCTb. 1 bubnuoteka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TETTOBOTO JIBUKCHHS 1
YaCTHII
9 Buytpennss sueprusi. Cioco6sl 1 bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenonepenaun 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
MCIOJIb30BaHUE TETNIOBBIX CBOWCTB

bubmuoreka [JOK

11
BEIIECTB U MaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubmumoreka [IOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaboparopHast pabota

14 "HccnenoBanue siBJICHUS bubmuorexa [JOK
TEIII000MEHA TP CMEIITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer koau4decTBa TEIIOTHI,

15 HE0OXO0IMMOTO ISl HATPEBAHUS Tea
Y BBIICIISIEMOT0 UM TIPH OXJIQXKICHUU

16 JIaGoparopHas pabota "Onpeznenenue bubnuoreka [IOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIMBA. Y IeJbHas TEIJIOTa bubnnorexka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAJUINYECKUX TeJI. Y IeabHas bubmmorexa LHOK

p ' https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIeHUS

19 JlabopaTopHas pabota "OnpeneneHue bubnmnoreka [JOK
YAEIbHOM TETUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCALIHSL. bubnuorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3myxa. [IpakTrueckas
pabota «Pemnienne 3amau»

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

23

Pemenue 3aga4 «TennoBeie SABICHUI»

24

[IpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KIIJI TenmoBoro aBurares.
TermioBele ABUTATENN U 3aIUTA
OKpY’Karollel cpeibl

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

26

3aKOH COXpaHEHUSI U ITPEBPALLICHUS
SHEPTUH B TEIUIOBBIX IpoOLECccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUHN
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas pabora no teme
"TemnoBele ABiIeHus. M3menenne
arperaTHBIX COCTOSIHUI BeriecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Ten. [[Ba pona
ANEKTPUICCKUX 3aPSIOB

30

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHIYKIUEN U ITpH
COMPUKOCHOBEHUH"

31

B3aumopaeicTBue 3apsyKEHHBIX Tell.
3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a786c
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

DneKTpruYecKoe moJie.
HanpsikeHHOCTD 37eKTPUYECKOTO

bubmuorexa [JOK

32
nosist. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8ala
ANEKTPUYECKUX TOJIeH
Hocwurenu snexkTpudeckux 3apsioB.
33 DOneMeHTapHbIH 3apsaa. CTpoeHue
aToMa
34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuorexa [IOK
COXpaHEHUs JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
CBOMCTB JIEKTPUYECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cyuiectBoBanus. cTtounuku bubmmorexa [JOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUUIECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JTUDJICKTPUKHA"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmnoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DNeKTpuUecKas 1enb U € COCTaBHBIC
4acTu
Cuna Toxka. JlaboparopHas pabota
41 "N3MepeHue u peryampoBaHue CUITbI 0.5 bubmorexa HOK
. P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
4 DNEeKTpUUIECKOe HaAIPSKEHHUE. 05 bubnmnorexa [JOK

BoasT™metp. JIaboparopnas padota

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8a0a
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"N3mepeHue u peryiupoBaHue
HanpspKeHus"

ConpoTuBieHHE IPOBOAHUKA.

bu6mmoreka [IOK

43
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS bubnnoreka [HOK
MPOBOJHHUKA OT €0 JJIMHBI, TUIOLIAIHA https://m.edsoo.ru/ff0aa738
IIONEPEYHOr0 CEUYEHUsl U Marepuana”
3aBHCUMOCTH CHJIBI TOKa OT
45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LIOK
P ' YA https://m.edsoo.ru/ff0aad4a
HenH
JlaGopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKAa, UYILEro 4Yepe3 pe3ucTop, oT bubmmorexa LIOK
> AV pes p P> https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
47 ITocnenoBarenbHOE U MapaIeIbHOE
COEMHEHUS IPOBOJHUKOB
JIaGoparophas pabota "IIpoBepka
48 IIpaBWJIa CJIOKEHMSI HANIPSHKEHUH TTPU bubnuoreka [IOK
[IOCJIEI0BATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JIaGoparopHas pabota "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA IIPU bubmuoreka [IOK
IapajuieIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos”
50 Pewrenue 3a1ad Ha npuMEHEHUE bubnnorexka [JOK

3akoHa Oma I Pa3jIn4HOTrO

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa738
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COCAUHCHU ITPOBOAHUKOB

PaboTa 1 MOUTHOCTB JIEKTPHUECKOTO

bu6mmoreka [IOK

51
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_IPII)OCTI/I 3JIeKTpI/IIIeCKor0 Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKA
DNEeKTPpUYECKHE MM U MTOTpeOuTenn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DIIEKTPUUECKUE 3apsbl.
54 3apspKeHHBIE Tena U UX bubnmorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1oCTOSHHBIH
AIEKTPUUYECKUN TOK"
KoHntposbHas paboTta mo teme
"DHEKTPUUECKHE 3aPsIIbI.
55 3a H)Ke}:IHBIe Tea I/IpI/IX bubmmorexa [IOK
p N . https://m.edsoo.ru/ffOabea8
B3aumoaencTBus. [10CTOSHHBIN
AIEKTPUIECKUN TOK"
56 ITocTosIHHEIE MATHUTEI, UX
B3aUMOJIENCTBUE
VYpoxk-uccnenosanue "M3ydenue bubnuoreka [IOK
57 N "
OoJIEH MMOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1mojie. MarHuTHoOE I10J1e
58 3eMiId U €ro 3HaYeHue JUIsd )KA3HU Ha bubmmorexa LOK
https://m.edsoo.ru/ff0acOba
3emite
59 OmnbIT OpcTena. MarHuTHoOe 1moje bubnmnorexa [JOK

AJIEKTPUYECKOTI0 TOKa MaruHuTHoe

https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
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ITOJIC KaTyHIIKHU C TOKOM

60

[IpumeHeHne IeKTPOMarHuToB B
texHuke. JlJaboparopHas paboTa
"N3y4yeHue neicTBUSI MarHUTHOTO
I10JI HA TIPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOIO
ToKa. Mcrionb3oBanue
3JIEKTPOJBUTATENIEN B TEXHUYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHcTpynpoBaHue U usyueHue
paboTHI AJIeKTpoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apanest. 3akoH
3J€KTPOMAarHUTHON MHIYKIUU.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYCHUS DICKTPUICCKON SHEPTHH.
DNeKTPOCTaHIINH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUHU

64

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUUECKHE U
MarHuTHbIE sIBJIEHUS"

65

KonTponbHas pabora no teme
"DneKkTpuuecKue U MarHUTHbIE
SIBJICHUS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBubrii ypok. Pabora ¢ Tekctamu
o Teme "TernnoBsie sBiIeHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepBHelit ypok. Pabora ¢ TekcTamu

" . bubmuorexa [JOK
o Ho Teme HOCTVO}IHH,I,) " 1 https://m.edsoo.ru/ff0acdc6
3IEKTPUYECKUI TOK
68 PesepBHelit ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHbIC sIBJICHHS"
OBUIEE KOJIMYECTBO YACOB I10
H 68 14.5

I[TPOTPAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnnorexa [IOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsIMONIMHENHOE 1 Bbu6moteka [JOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeHsst © MTHOBEHHAs 1
CKOpPOCTh
[IpsimonuHEitHOE paBHOYCKOPEHHOE bubmuorteka [IOK

5 1
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEWNHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'paduk ckopoctu
JIaGopartopHas pabota "Onpeznenenue

7 YCKOpPEHHUS Tella pu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JIBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOH TIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE nBMXKEHUE IO 1 bu6muoreka [JOK

okpykHocTH. Ilepnon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENnbHOE YCKOPEHUE
1 [Tepsriii 3akoH HetoToHa. BekTop bubnuotexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubmmoreka [JOK
12 .
PaBHoOelicTBYIOIIAS cHJla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbu6mmotreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [{OK
1 . r
> Cuna yupyrocti. 3akon I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3amau o reme «Cuia
YOPYTOCTH»
17 JIaGopartopHas pabota «Omnpenenenue bubmuoreka [IOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nmorexa LIOK
18 Cina Tpetis https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUsD) https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
20
Kod(duUIreHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hrrorona. Cuna octu. Cuna bubmorexa [TOK
" Yipyr ' https://m.edsoo.ru/ff0afb8e
TPEHUS
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bu6muoreka [JOK



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

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKpYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuku"
Pemenue 3anau no teme "Cuiia EuG 110K
noInoTeKa
24 TSKECTU U 3aKOH BCEMUPHOTO
| https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 IlepBas kocmMuueckasi CKOPOCTb. bubnnorexa [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOUYKH.
AGCOIIOTHO TBEPAOE TETO. By 10K
n noInoTeKa
26 PaBHOBecue TBEpAOTO TEa C https://m.edsoo.ru/ff0afe36
3aKPEIIEHHON OCHIO BPALIEHHSI. T '
MowmenT cuinsl. LlenTp TspKECTH
PaBHOBECHE MaTeprabHOW TOUYKMU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuisl. LenTp TspKecTH
28 Pemenne 3agau o teme "MoMeHT bu6nmorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOM paboTe MO BuG 110K
noImoTeKa
29 Teme "MexaHn4ecKoe IBH)KEHHE.
B N | https://m.edsoo.ru/ff0b0408
3aMMOJIECTBHE TEI
KonTponbnas pabora no teme Bu6 LIOK
noImoTexa
30 "MexaHnYecKoe ABUKEHUE.

Bs3aumogeiictBue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af044
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

Nmnynec Tena. Umnynbse cuiibl. 3aKoH

31 COXPaHEHHUS UMITyJIbCa. YIIPYroe u bubmorexa LIOK
P Y L 128 https://m.edsoo.ru/ff0b07fa
HEYIpyroe B3aMMO/ICHCTBUE
Pemenue 3ana4 no teme "3akoH Bu6muotexa [JOK
32 \
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnuoreka [{OK
4 M
3 CXAHHICCKA] pabOTa 1 MOIIHOCTS https://m.edsoo.ru/ff0b0a84
PaboTa cHIIBI TSKECTH, CHIIBI bubnuoreka [IOK
35
YIOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JIaGoparopHas pabota «Onpenenenue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 9HEprUH U pabOTHI.
[ToreHnuanbHast SHEprus
Kunernueckas sneprus. Teopema o bubmuoreka [JOK
38 .
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JIaGoparopHas pabota «/3yuenue bubmuoteka [IOK
3aKOHA COXPAHEHUS DHEPTUN» https://m.edsoo.ru/ffOb12fe
a1 KonebaTenbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxatromue KojieOaHusl. bubanoreka [JOK

Brinyxaennsle koieOanus. Pezonanc

https://m.edsoo.ru/ffOb20f0



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

43

MareMaTH4ecKuii ¥ Npy>KUHHBIA
MasiTHUKA

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepro/ia KojaebaHuil 0T KECTKOCTH
MIPY>XUHBL X MACCHI ITPy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

46

JlaboparopHas pabota «Onpenenenue
4acTOTHI U TIeproia KojaebaHui
MPYKUHHOTO MasiTHUKA)

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

47

JlabopaTopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPU0JIa KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

bubmuorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BoaHEL. CBOMCTBA
MexaHn4yecKux BosH. [IpononbHbie n
MONEPEYHBIE BOJIHBI

bubmnoreka IIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

51

VYpok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHUI pE30HAHC

53

Ypok-koHpepeHus "YIbTpa3ByK u

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

nHPa3BYK B IPUPOE U TEXHHUKE"

https://m.edsoo.ru/ffOb23ca

[ToaroroBka K KOHTPOJILHOU paboTE MO

" bubnuotexa [JOK
54 Teme "3aKOHbI COXPAHEHUS.
N https://m.edsoo.ru/ff0b25f0
Mexanuueckre KoeOaHus ¥ BOJTHBI
KonTponbnas pabora no teme
55 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHusl U BOJHBI"
56 DIEeKTpOMarHuTHOE IoJIe. bubnnorexa [JOK
DNeKTpOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "llkana
AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenue
P . 7 bubnuorexa [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
Pemenue 3agad Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJTHBI
DNeKTpOMarHuTHas MPHUPOJIa CBETA.
61 Cko OF()lTB cBeTa Boml:ogme CBOICTBa bubmmorexa [TOK
P ’ https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [JOK
pactpocIp ' https://m.edso00.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpa)k€HUs CBETa. 3epKaia. bubnuotexa [JOK

Pemenue 3aga4d Ha INPHUMCHCHUC

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

3aKOHa OTpaXCHUA CBCTA

[Ipenomnenue cBera. 3aKoH

but6mmoreka [IOK

64
MPEJTIOMJIEHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonbs30Banue MOJTHOTO BHYTPEHHETO bubmorexa [IOK
yIP https://m.edsoo.ru/ffOb3c5c
OTPaXCHUS B ONTHYECKHUX CBETOBOAX
JlabGopaTopHas padora "VccienoBanue
66 3aBHCHMOCTH YTJia IPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJla maJieHus Ha
rpanuue "Bo3ayx-crexsno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuoreka [{OK
68 JIunzel. OnTHYEecKas cujia JTMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6nunorexa LIOK
69 [TocTpoeHne N300paKeHH B TNH3AX
P P https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabota "OnpeaeneHue
70 ¢box IZHOFI(: aCETOﬂHI/Iﬂ 17§ Oll)ITquCKOfI bubmmorexa LIOK
Y P . " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIIEH JTMH3BI
71 Ypok-koHpepenus "OnTudeckue bubnnorexa [JOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onruyeckas cucrema. 3peHue bubmmorexa [JOK
P https://m.edso00.ru/ff0b4684
73 Ypok-koHpepenius "JlegexTs
3penus. Kak coxpanurts 3peHue"
74 Pasnoxxenue 6emoro ceera B CIEKTp. bubnuotexa [JOK

OnreiTel HetoTona. Cnoxenue

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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https://m.edsoo.ru/ff0b4206
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CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBETa

JlaboparopHast pabota "OnBITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEeKTP U

75 BOCIIPHUSITHIO IIBETA MPEAMETOB IIPU UX bubmorexa [IOK
p H ped P https://m.edsoo.ru/ff0c0e2a
HaOJII0JICHUHU Yepe3 [IBETOBBIC
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHSI,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u rutanerapHast bubnmnoreka [HOK
MOJIETIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue u morjouieHue cBera
. bu6mmoteka IIOK
79 aromoM. KBaHTbl. JInHeiuaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 Ypok-nipaktukyMm "Habnrogenue bubnuotexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BHJIBI bubmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue aTomHOro sipa. Hykinonnas bubnuotexa [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
H3oTtomsr https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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86

Ypox-koupepenuus "PagroakTuBHbIC
U3Jy4YEHHUs B IPUPOJE, MEJULIMHE,
TeXHUKe"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2126

87

Snepuble peakuu. 3aKOHbBI
COXPaHEHHUS 3apsAJ0BOI0 U MacCOBOIO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ffOc1c58

88

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTrUuu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agad no reme "AnepHeie
peakuun"

90

Peakiuinu cuHTe3a U AeneHud siaep.
Uctounuku sHeprun CosiHIa U 3BE31T

bubmnoreka IIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus " nepras
sHepretuka. [leiicrBus
PalliOaKTUBHBIX M3JIy4EHHH Ha )KUBbIE
OpraHusmsl"

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "DJIEKTPOMAarHUTHOE TIOJIE.
ONEKTPOMarHUTHHIE BOJIHBI.
KBanToBbI€ siBeHUS"

bu6anoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbnas pabora no teme
"DIeKTpOMarHUTHOE TOJIE.
ONEKTPOMarHUTHHIE BOJIHBI.
KBanTtoBbI€e siBneHuA"

94

[ToBTOpeHnue, 06061IEeHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"B3zanMopaencrBue ten"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Pemenue

bubanoreka [JOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

pacyeTHBIX U Ka4YeCTBEHHBIX 3a/a4 10
teme "TemnoBsie nmpouecch”

https://m.edsoo.ru/ff0c2572

[ToBTropenue, o6o0menue. Pemenue

96 ACYETHBIX U KAaUYECTBEHHBIX 34124 [10 1 buGnuorexa [IOK
p A . https://m.edsoo.ru/ff0c2a22
teme "KII/] TerioBeIx aBUrarenci"
[ToBTropenue, o6o0menue. Penenue
97 aCUEeTHBIX U Ka4eCTBEHHBIX 3aJ1a4 110 1 bubmmorexa TIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTaHOBOK"
[ToBTOpeHue, 0600IIEHHE.
98 JlaGopaTopHsbie padOTHI IO KYPC 1 1 bubnnorexa LHOK
" PATOPHbIC P | pey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubnmorexa OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6meHne. Pabora ¢
101 TeKCTaiII/I 10 TEME 'I'HCBeTOBme 1 bubmmorexa TIOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606menue. Padora ¢
102 TekcTaMmH 110 TeMe "KBaHnToBas u 1
sanepHas gusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

YMK «®u3uka. 7 kjiace»

1. ®dwusuka. 7 knacc. YueOuuk (aBrop A. B. Ilepvluixurn);

2. ®usuka. Meroguueckoe mocodbue. 7 kmacc (aBrop H. B.
Qunonosu);

3. ®usuka. Tectel. 7 xmacc (aBropel: H. K. Xawumnanos, T.

A.Xannanoesa);

4, ®uzuka. CamMoOCTOSATEIbHBIE W KOHTPOJIbHBIE PalOTHL. 7 Kiacc
(aBTOpBI: A. E. Mapon, E. A. Mapon);

5. ®usuka. Jumaktudyeckue wMarepuanbl. 7 kinacc (aBTopel:Ad. E.
Mapon, E. A. Mapon);

6. ®usuka. Jumarnoctuueckue paboThl. 7 kiacc (aBTophl:B. B.
Llaxmamosa, O. P. Illegep);

7. ®uzuka. COOpHUK BOMPOCOB M 3amad. 7 kimacc (aBropel:d. E.
Mapown, E. A. Mapown, C. B. Ilo3otickuil);

8. OnektpoHHas hopMa yuyeOHHKA.

YMK «®u3uka. 8 kiacc

1.  ®wuswuka. 8 knacc. YueOnuk (aBrop A. B. [lepviiukun);

2. ®dusuka. Merogudueckoe mocobue. 8 kmacc (aBrop H. B.
Qunonosu),

3. dwusuka. Tectol. 8 kiacce (aBrop H. M. Crennesa);

4, ®usuka. CamMoCTOSTENIbHBIE W KOHTPOJIbHBIE PabOTHL. 8 Kiacc

(aBTOpBI: A. E. Mapon, E.A.Mapon),

S. ®usuka. J(umaktuueckue marepuanbl. 8 kiacc (aBTopel: 4. E.
Mapown, E. A. Mapon);

6. ®dusuka. JmarHoctuueckue paboThl. 8 kiacc (aBTOphLB. B.

Hlaxmamosa, O. P. Illegep);



7.  ®wuswmka. COOpHUK BOMPOCOB M 3amad. 8 kmacc (aBTopel: A. E.
Mapoun, E. A. Mapon, C. B. Ilo3otickuii);
8.  DnexrponHas popMa yuyeOHHKA.

YMK «®u3uka. 9 kiaace»

1. Ouzuka. 9 knacc. YueOnuk (aBropwl: A. B. Illepvuuxun, E. M.
T'ymnux);
2. ®dusuka. Meroauueckoe nocodue. 9 knacce (aBTopul: E. M. I'ymuux,

O. A. Yepnurosa);

3. ®wusuka. Tectol. 9 kiacce (aBrop H. U. Crennesa);

4, Ouzuka. Junakruueckue matepuainbl. 9 kiacc (aBTopel: A. E.
Mapoun, E. A. Mapon);

S. ®uzuka. COOpHUK BONpPOCOB U 3aaad. 9 kinacc (aBropsl: 4. E.
Mapoun, E. A. Mapown, C. B. Ilo3otickuil);

6. ®usuka. Jumarnoctuueckue paboTel. 9 kiacc (aBTophl:B. B.

Llaxmamosa, O. P. lllegep);

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. [IpumepHasi mporpaMma OCHOBHOTO 0O0IIEro 0oO0pa3oBaHUs IIO
dbusuke. 7-9 xmaccel (B. A. Opnos, O. ®. Kabapaun, B. A. Koposun, A. 1O.
[Tentun, H. C. IlypsiieBa, B. E. ®pankun, M., «IIpocsenienuey, 2013 r.);

2. [Tporpamma Kypca bu3uku TUISt 7—9 KJIaCCOB
oOmieoOpa3zoBarenbHbiXx yupexaeHul (aBtopel A. B. Ilepeiuxun, H. B.
®unonosuy, E. M. I'yTHUK);

3. ®dusuka. 7 Kkimacc: ydeOHMK i1 00mieoOpa3oBaTEIbHBIX
yupexaenuit/ A. B.II€pelmikun.- 2-e u3nanue, crepeorunHoe.- M. Jlpoda,
2013. — 221;

4. Jlykamuk B.M. Coopnuk 3amay no ¢usuke. 7-9 knaccel. — M.

[Tpoceemenne, 2007 ;



S. ®wusuka. 7 knacc: KOHTpOJIbHBIE M CAMOCTOATENbHBIE pA0OTHI 110
¢uzuke/O.U. I'pomuena. — M.: «Dx3amen», 2013;

6. O®usuka. Tectel. 7 knacc (aBTopsl A.B.Yebortapena)

7. TuxonoBa E.H. «Meroanueckoe mocobue. PexomeHnmanuu 1o
cocTaBiieHHI0 pabounx nporpamm. ®dusuka. 7-9 kmaccel. PI'OC”. -M.: JIpoda
2014;

8. Odusuka. dunaktudyeckue martepuaibl. 7 kiacc (aBtopbl A. E.
Mapos, E. A. Mapon);

Q. ®usuka. COOpHUK BOMPOCOB U 3amad. 7—9 knaccel (aBTOphl A. E.
Mapomn, C. B. Tlo3oiickuii, E. A. Mapon);

10. ®wuswmka. § xkiacc. YueOnuk (aBtop A. B. [lepsimkun);

11.  ®wusuka. Meroauueckoe mocobue. &8 kiacc (aBTophl E.
M. I'ythuk, E. B. PeibakoBa, E. B. lllaponuna);

12. ®wuswuka. § kmacc: KOHTpoNIbHBIE U CaMOCTOSITENbHBIE PAOOTHI MO
dusuke/ O.N.I'pomieBa. — M.: «Dx3amen», 2013;

13. ®wuszmka. Tecter. 8 kmacc (aBTopbl A.B.UeGorapesa);

14. ®wusuka. [unaktudeckue marepuaibl. 8§ kiacc (aBtopbl A. E.
Mapom, E. A. Mapon);

15. ®wuzuka. COOpHUK BOIPOCOB M 3aaa4d. 7—9 kiaccel (aBTopsl A. E.
Mapomn, C. B. Ilo3oiickuii, E. A. MapoHn).;

16. @wusuka. 9 kmacc. YueOnuk (aBTopbl A. B. Ilepsimkun, E. M.
['yTHUK);

17. ®wusuka. Temarudeckoe miaaHupoBanue. 9 kmacc (aBrop E. M.
['yTHUK);

18. ®wusuka. [dunaktudeckue marepuanbl. 9 kmacc (aBtopel A. E.
Mapomn, E. A. MapoHn).;

19. ®wusuka. 9 knacc: KOHTpOIbHBIE U CaMOCTOSTENbHBIE pabOTHI 1O

¢uzuke/ O.N.I'pomueBa. — M.: «Ox3amen», 2013;



20. Coopauk 3amau mo ¢usuke: 7-9 kmacc: k yueOHmkam A. B.
[Téprrmkuna u ap. «dusuka. 7 kiacey, «dusnka. 8 kinacey, «duznka. 9 xkmacey/
A. B. Iléppimkun; I'.A. JlonmoBa. — 8-¢ wu3manue, mnepepabOTaHHOE U
nomnonHenHoe. — M.: U3narensctBo «Ok3amen», 2013.-269. (cepust «YdeOHo-
METOIMYECKHUI KOMILIEKTY) ;

21. JlupakThueckWe Marepuanbl. /7 Kiacc; K y4deOHWKy A.B.
[Tépeimkuna «Pusuka. 7 ximacey/ A. E. Mapon, E. A. Mapon.- M. [lpoda,
2013;

22.  Meroandeckoe mocobue. 7 kmacc; Kk yueOHuky A.B. [Iéprrmkuna
«Duzuka. 7 knacey/ A. H. B. ®unonosuu.- M. [Ipoda, 2013r;

23. O®wmswka. 9 k. yued. mis obmieoOpaszoBar. yupexaeHuid. / A.B.
[Téppimikun, E.M. I'ytHuk M.: Ipoda, 2017.;

24. ®wusuka. 9 Kiacc: MOYypOYyHBbIE TIUIaHBI 1O Yy4deOHUKY A.B.

[1éppimikuna, E.M. I'yrauk / aBT.-coct. C.B. bo6poBa. — Bonrorpan: Yuutens,

2017.- 175 c;

25. ®wusmka: 3Bamaynumk: 9 — 11 kim: VYued. 1mocobOue g
obmeobpa3oBar. yueb. 3aBemenuit. — M.: Jlpoda, 1996. — 368 c.: um —

(Bamaunuku «Ipodsi»);

26. ®wmswmka. Tectel. 7 — 9 xmaccel. Kabapauma O.®0., OpnoB B.A.
VYuebH. - meToa nocobue. — 4-¢ u3x., crepeorun. — M.: [Ipoda, 2000. — 96 c.:

W,

27.  Dusnyeckul OKCIEPUMEHT B CpeaHend 1kojne: MexaHuka.
Monexynsapuas ¢usuka. dnekrpoaunHamuka / [[laxmaes H.M., [llunos B.®. —

M.: IIpocBemenne, 1989. — 255 c.: un. — (b-ka yuurenst pusukm).
METOAUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJIS

1. Jlanre B. H. DOkcnepuMeHTalbHbIE (U3MUECKUE 3ajlauyd  Ha

cmekanky / B. H. Jlanre. — M.: Hayka, 1985 .



2. Jlykammk B. W. COopuuk 3amad mo ¢usuke mist 7—9 kimaccoB
obmeoOpazoBarenbHbIX yupexaenuii / B. W. Jlykamuk, E. B. UBanoBa. — M.:
[Ipocsemenne, 2008 r.

3. Jlykammk B. M. COOpHHMK MIKOJBHBIX OJUMITMATHBIX 3a7a4 IO
¢usuke / B. U. Jlykamuk, E. B. IBanoa. — M.: [Ipocsemenne, 2007 r.

4, [Tepensman S. . 3aammatenbras ¢usuka / S. W. Tlepenbman. —
M.: Hayka, 1980 1.

S. [lepensman S. U. 3naere nu Bol ¢usuky? / 5. U. Ilepenbman. —
M.: Hayka, 1992 r.

6. Crenanosa I'. H. Coopnuk 3anay no ¢usuke / I'. H. CrenanoBa. —
M.: IIpocsewmenue, 2005

7. [IpumepHass mporpaMma OCHOBHOI'O OOIIEro OO0pa3oBaHUs 110
busuke. 7-9 xnaccel (B. A. Opnos, O. ®. Kabapaun, B. A. Koposusn, A. 1O.
[Tentun, H. C. IlypsiieBa, B. E. ®pankun, M., «IIpocsemienuey», 2013 r.);

8. [Tporpamma Kypca buzuku TUISt 7—9 KJIaCCOB
oO1ieoOpa3oBarenbHbIX  yupexkaenuit (aBtopel A. B. Ilepeimkun, H. B.
®uinonosuy, E. M. I'yTHUHK).

Q. @uzuka. 7 kimacc: ydeOHUK Js  001eoOpa3oBaTeNbHbBIX

yupexaeHuit/ A. B.

10. [1éppimikun.- 2-¢ wu3gaHue, crepeorurnHoe.- M. poda,
2013. — 221.
11. Jlykammk B.W. COopHuk 3anay no ¢gusuke. 7-9 kmaccel. — M.;

[Tpocsemenune, 2007

12, ®wusuka. 7 knacc: KOHTpoJgbHbIE M CAMOCTOATENbHBIE pa0OTHI 110
buzuke/
13. O.U. I'pomueBa. — M.: «9k3amen», 2013.

14, ®wusuka. Tectel. 7 xmacc (aBropel A.B.UeGoTtapena)



15. TuxonoBa E.H. «Meronuyeckoe mnocobue. PexomeHnmaruu 1o
cocTaByieHHIO pabounx nporpamMm. @usuka. 7-9 knaccel. ®I'OC”. -M.: JIpoda
2014

16. ®wusuka. /unaktuueckme marepuanbl. 7 kmacc (aBTopsl A. E.
Mapomn, E. A. Mapon).

17. ®wusuxa. COOpHUK BOMpPOCOB U 3aAad. 7—9 kiaccel (aBTopsl A. E.
Mapon, C. B. Ilo3zoiickuii, E. A. Mapon).

18. ®dusuka. 8 kiacc. YueOnuk (aBrop A. B. Ilepoimkun).

19. ®usuka. Meroauueckoe mocobue. 8 kimacc (aBTopsl E.
M. I'ytauk, E. B. PribakoBa, E. B. [llaponuna)

20. @wusuka. 8 kmacc: KoHTponpHBIE M CaMOCTOSATEIbHBIE PAOOTHI IO
¢usuke/ O.N.I'pomuesa. — M.: «Dx3amen», 2013.

21. ®wusuka. Tecti. 8 ximacc (aBropsl A.B.YeGotapena).

22. O®wuswka. [[upakthueckme matepuansl. 8 kiacc (aBropel A. E.
Mapon, E. A. Mapon).

23. @wusuka. COOpHHUK BOMPOCOB | 3a1ad. 7—9 kmacchl (aBTopsl A. E.
Mapon, C. B. ITo3olickuii, E. A. Mapon).

24. ®wusuka. 9 knacc. Yuebnuk (aBropsl A. B. Ilepwimkun, E. M.
['yTHUK).

25. @wuswmka. Temarnueckoe ruianupoBanue. 9 kmacc (aBtop E. M.
['yTHUK).

26. @wuzuka. Jumaktuueckue marepuanbl. 9 knacc (aBtopbl A. E.
Mapom, E. A. Mapon).

27. ®wusuka. 9 kiacc: KoHTposibHBIE M CaMOCTOSITENbHBIE PAOOTHI IO
¢usuke/ O.U.I'pomuesa. — M.: «Dx3amen», 2013.

28. Coopuuk 3amay mo ¢Qusuke: 7-9 kmacc: k ydyeOHmkam A. B.
[1éppikuna u ap. «dPusnka. 7 kinace», «Pusnka. 8 knace», «dusuka. 9 kinaccy/

A. B. [éppimmkun; I'.A. JlonuoBa. — 8- wu3nanue, mnepepadOTaHHOE U



nonojgHeHHoe. — M.: M3narensctBO «Ok3amen», 2013.-269. (cepust «YueOHO-
METOJNYECKUI KOMILJIEKT )

29. JlupakThyeckue Mmarepuanbl. 7 Kijacc; K y4ueOHuky A.B.
[Téppimkuaa «®u3uka. 7 xmacey/ A. E. Mapon, E. A. Mapon.- M. [lpoda,
2013.

30.  Meroauueckoe mocobue. 7 kiacc; k yueouuky A.B. [1€primknna

«®Dusuka. 7 knace»/ A. H. B. ®unonosuu.- M. JIpoda, 2013.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI

CETH
HUHTEPHET
1. bubmuoTtexka — Bce mo mpeaMery «@Pusukay. — Pexxum poctymna:

http://www.proshkolu.ru

2. Buncoonbithl Ha ypokax. — Pexum gocryma: http:/fizika-

class.narod.ru

3. Enunas xomiekius UU(pPOBBIX 00pa30BaTENbHBIX PECYpPCOB. —

Pexum nocryna: http://school-collection.edu.ru

4, NuTtepecHpie MaTepuaibl K ypokaMm (PU3MKH MO TeMaM; TECThI IO
TeMaM; HarJIsAaHble TocoOust K ypokam. — Pexum poctyma: http://class-

fizika.narod.ru

S, [Mudposbie oOpa3oBaTenbHBIE pecypchl. — Pexum pocryna:

http://www.openclass.ru

6. OnekTpoHHble yuyeOHUKM 10 (¢u3uke. — PexuMm pocrymna:

http://www.fizika.ru

7. Komnexuus LIOP — Pexxum noctyma: http://school-collection.edu.ru


http://www.fizika.ru/

8. Komnekuss «EcTecTBEHHOHay4YHBIE JKCIEPUMEHTH» — Pexum

nocryma: http://experiment.edu.ru —

Q. Mup ¢usuku: ¢Guzndeckuil IKcrepuMeHT— Pexum poctymna:

http://demo.home.nov.ru

10. CepBep kadenpsl oOmeit ¢usuku ¢uzdpaka MI'Y — Pexum
JOCTyIa:: bu3muecKuii MPAKTHKYM u JIEMOHCTpAIHU

http://genphys.phys.msu.ru
11.  VYpoxku 1o MOJIEKYJISIPHOM duzrke— Pexum
nocryma:http://marklv.narod.ru/mkt

12. ®wusuka B anuMarusax— Pexxum moctyna:http://physics.nad.ru

13. Hurepuer YPOKU.— Pexum

noctyna:http://www.interneturok.ru/distancionno

14. ®usuka B OTKPBITOM KOJIJIEIDKE— Pexxum

nocryma:http://www.physics.ru

15. Tazera «®wusuka» WMzmarenbckoro nmoma «llepBoe ceHTAOps»—

Pexum noctyna:http://fiz.1september.ru

16. Komnmexkuuss «EcTecTBeHHO-HAyUHbIE OKCIIEPUMEHTBI»— Pexum

nocryma:http://experiment.edu.ru

17. BupryanpHbli MeETOAWYECKUN KaOWMHET YyuuTens (U3MKu u

acTpoHomMur— Pexxum moctyma:http://www.gomulina.orc.ru

18. 3agaum mno ¢usuke C pemeHUusIMU— Pexum  goctyma:

http://fizzzika.narod.ru

19. 3anumarenvHas (¢u3UKa B BONpPOCaXx ©  OTBETAaX: CalT
3aCJIy?KEHHOT' O YUUTEIISA PO B. Enpknna—  Pexum  nmoctyna:

http://elkin52.narod.ru



20. 3aoynas ¢wusuko-texHuyeckas mkona npu MOTU- Pexum

nocryma: http://www.school.mipt.ru

21. KaGuner bu3uKH Canxrt-IleTepOyprckoit aKaJIeMHUH
MOCTAUIUIOMHOTO  TMENarorudeckoro  oobpaszoBanusi— Pexum  jgoctyma:

http://www.edu.delfa.net

22. Kadenpa u mnaboparopuss ¢uszuku MUOO- Pexum npocrymna:
http://fizkaf.narod.ru

23. KBanT: Hay4yHO-TIOMYJSIPHBIN (U3UKO-MAaTEMaTHUECKUN >KypHaI—

Pexxum noctyna: http://kvant.mccme.ru

24.  UudopmaimoHHbIe TEXHOJIOTUH B TIpernoiaBanuu Gu3uku: cat M.

S1. dunmunmosoii— Pexxum noctyna: http://ifilip.narod.ru

25. Kiaccuas ¢usuka: caidt yuutens pusuku E. A. bannunoit —

Pexxum nocryna: http://class-fizika.narod.ru

26. Kparkuii crpaBo4HUK 1Mo ¢usuke— Pexxum moctyma: http://www.

physics.vir.ru

27. Mup pusuku: pusnueckuii 5KkciepuMeHT — Pexxum  goctyma:

http://demo.home.nov.ru

28. OOpazoBatenbHbli  cepBep  «Omntukany—  Pexxum — nmoctyma:

http://optics.ifmo.ru

29. OOyuaromue TpEXYpOBHEBBIE TecThl MO (usuke: cait B. .

Perensmana— Pexxum nocryma: http://www. physics-regelman.com

30.  OmnnaitH-peoOpa3zoBaTeNb eAUHUI] U3MepeHusi— Pexxum pocrtyma:

http://www.decoder.ru

31. Cepsep kadeapsl odei ¢puszuku pusdaka MI'Y: pusnpaktukym u

AeMoHcTpanuu — — Pexxum gocryma: http://genphys. phys.msu.ru



32. Teopus oTHOCUTENBbHOCTH: IHTEpHET-yueOHUK 110 Ppu3nke— Pexnm

nocryma: http://www.relativity.ru

33. TepmoauHamuka: 3JIEKTPOHHBIN Y4eOHUK 10 pusnke ajs 7-ro u 8-

ro kiaccoB— Pexxum goctyna: http:// fn.omstu.ru/phys/bib/I-NET/

34. VYpoku 1o  MoJekymsipHoW — Qusuke— Pexum  gocryma:

http://marklv.narod.ru/mkt/
35. ®wuswmka B anmmanusax— Pexxum goctyma: http://physics.nad.ru

36. @wusuka B Uurepnere: xypHan «J[laimkect»— Pexum pocryna:

http://fim.samara.ws
37. ®wusuka Bokpyr Hac— Pexxum mocrtyma: http://physics03.narod.ru

38. O@wuzuka.py: callT IS yyammMxcs W TpernojaBarened (U3NKu—

Pexxum noctyna: http://www.fizika.ru

39. ®wuswmka cTyAeHTaM U MKoJbHUKaM: caT A. H. Bapruna— Pexum

noctyna: http://www.physica.ru

40. @®wusukoMI: B MOMOIIb HauWHawIIeMy (u3nky— Pexxum pocrymna:

http://physicomp.lipetsk.ru

41. DnekTpoAMHAMUKa: Y4YE€HHE C YyBiIeueHHeM— PexuMm pocryna:

http://physics.5ballov.ru

42. DneMeHTHI: MOMYJSPHBIN CallT 0 pyHIaMEHTaIbHOM Hayke— Pexum

noctyna: http://www.elementy.ru

43. Opyaut: 6uorpaduu yu€HbeIX U uzoOperareneii— Pexxum gocryna:

http://erudit.nm.ru



