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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM U TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
KoHnuenuuu npenonasanus yueOHoro npeamMera «DOusukay.

Copepxanue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHUs
Gbu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TtpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUIHOCTHBIM U METApPEIMETHBIM PE3yJIbTaTaM OOy4YCHHS, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
no rogaM oOydeHus (Mo KjiaccaMm), MpejaraeT MocieI0BaTeIbHOCTh U3Y4YCHUS
TE€M, OCHOBAHHYIO Ha JIOTHKE pa3BUTHUA MPEIMETHOTO COJEpKaHUs M ydére
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroXCs.

®duzrka SABISIETCS  CUCTEMOOOpA3yIOIUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB
W SIBJICHWM, M3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHoMued u ¢GU3NYECKON
reorpadueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MPEeNOCTaBsieT HamOoJiee SCHbIE O00pa3lbl MPUMEHEHUS HAyYHOTO METOoJa
MO3HAHUSA, TO €CTh CII0C00a MOTyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna U3 THaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[enu wusyueHuss (PuU3NKK HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx
OCHOBHBIE  00II€00pa3oBaTENbHBIC MPOTPAMMBI, YTBEPXKIEHHON peIrIeHHEM



Komnerun Munucrepctsa npocseiienust Poccuiickoit deaeparuu (IpoTOKO OT 3
nekabpst 2019 r. Ne T1IK-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(opMUpOBaHKE TPEJICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN ONMUCHIBATH U OOBACHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHHM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  pabOThl M HKCIEPUMEHTAJIbHBIE HCCIEAOBAaHUSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu poecCHOHATBLHON IEeSITEIbHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeI0).



[IpuBeneHHbIl B nporpamMMe o ¢Gu3Mke NepeueHb JadbopaTopHBIX padoT U
OIBITOB OTOOpPaH € y4€TOM CIHUCKA HKCIIEPUMEHTAIbHBIX 3aJJlaHui, TpearaeMbIx
B paMKaX OCHOBHOT'O FOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (Pu3uKe.

COJAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUZHMUYECKHUE SIBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenne Qu3nuyeckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpenHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUSA: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOroaemMoro sipiieHus. Onucanne GU3NIeCKUX SBJICHUHN C TOMOIIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JJEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. ®duznueckue npuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpeneneHne NEHbI IeEHUs IKAIbl U3MEPUTEIBHOTO TTpHdOpa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MajbIX TeN.
5. M3MepeHue Ttemiieparypbl IIpU MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE TMIIOTE3BI: JAJTBHOCTH MOJIETA
apuka, MymeHHOr0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBumxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABMXKEHHUS YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNE U OTTAIIKUBAHHE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJBIX
(kpucTamImyeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMHM BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysumn.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCS  MPUTSKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nea 3. /IBukeHne U B3aUMOJAECTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKEHHUS.

SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBI)KEHHMsS Tell. Macca kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTHUKa B3auMojeiucTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS U CHUJla
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3mepenre cKopoCTH NPSIMOJTMHERHOTO ABUKEHHUS.
HabGnronenue siBjeHUST MHEPIIHH.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.
CroxeHune CHJl, HaIllpaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopusie pabomel u onvimel.

1. OmpezneneHne CKOPOCTH PaBHOMEPHOT'O JIBMXKEHMS (IIApUKa B KUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

1
2
3
4. HaOmroneHue n3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5
6

3. Omnpenenenue MIOTHOCTA TBEPIOTO TeJa.



4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbkeHUs (aedopmarim)
MPYKUHBI OT MPUIIOKEHHOUN CHUJIBI.

5. OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHUJIBI TPEHUS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBienne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHUs JaBjieHus. JlaBiaeHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEma, TemmepaTypbl. l[lepemaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuuMHBI CyIIeCTBOBAaHUS
Bo3aymHONH o0onouku 3emid. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOro 1aBJICHHUS.

JlercTBrE KUJKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoraBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUs KUJIKOCTHIO U Ta30M.

CooOmaroruyecs CoCy/bl.

['mapaBauyueckun mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU

TeJia ¥ INIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YCJIOBHE IUIaBaHUS TEJ: MJIABAHWE WM MOTPYKEHHUE TEJ B 3aBUCHMOCTHU
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIe OT 00bEMa MOTPyKEHHOM B
JKHIKOCTb YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B JKMJIKOCTH, OT MACChI TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
JKMIKOCTb YaCTH TeJa U OT INIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.

I A

N



Paznen 5. Pabora U MOIIIHOCTH. JHEPIrUs.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusa pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUHAIbHAS DHEPTHS.
[IpeBpalienrie 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpegnenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycioBUi paBHOBECHS pblyara.
3. H3amepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUM.
8 KVIACC

Pasznea 6. TeruioBbie sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, TOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE TIOJIOKEHUW MOJEKYJISPHO--KUHETUYECKOW TEOPHH.
CmaurBaHUE U KaNWUISIPHBIE SIBJICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpILECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonudecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcainusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTth BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.



[IpuHuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro aBuratesns.
TerioBbie ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUsSI ¥ IPEBPAILCHUS SHEPTUM B TEIVIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

L 0 N D

HaGnronenrie OpoyHOBCKOTO BUKEHUSI.

HabGmonenne nuddysun.

HabGmronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro paciupeHus Teul.

M3MeHeHne AaBieHUs ra3a IpHU W3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIaXKICHUH.

[IpaBuna naMepeHus TeMIepaTyphl.

Bunp! Teruionepeayu.

OxJtaxieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEIITHUMHE CHJIAMH.

. CpaBHCHHe TEILIOEMKOCTEH Pa3INYHbIX BCIICCTB.

. Ha6HIOII€HI/I€ KHUIICHUA.

. Ha6HIOII€HI/I€ IMOCTOAHCTBA TCMIICPATYPHI IIPU IIJIABJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiaeHUs BO3AyXa B OaJIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [aBJIEHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyPhI.

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
TEeIIonepeayr ¥ padoThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUM XOJIOAHOW U
ropsiuer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HATPEThIM METALTUIECKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIIapeEHNs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOW TEIUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudyeckue 1 MarHUTHbIE SIBJICHUS.



Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsaoB. BzaumopelcTBue
3apspKeHHBIX  Tenl.  3akoH Kymona (3aBUCMMOCTh  CWJIBI  B3aWMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKITY TEJIaMH ).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH 3nekTpudeckoro mofs. [lpuHiun
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu saeKTpUYecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Crpoenne aroma. IIpOBOJNHMKM W  JMAJIGKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KUJIKOCTIX M razax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNPsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpudecKre ey U MOTPEOUTENH IIEKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM M €r0 3HAYCHHE IS KU3HU Ha 3eMJIe.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKAa. M CMoJib30BaHWE 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIeKTpOCTaTUUECKAst HHAYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsSI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M CTOYHMKH TTOCTOSSHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUHN TOK B KUJIKOCTH.

11. ['a30BbIii pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3MepeHue cuiibl TOKa aMIepMETPOM.

N3MepeHune 3eKTpUYECKOT0 HAPSI)KEHUSI BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COnpOTUBIICHUH.

BzauMopeiicTBre TOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1oje Toka. DJIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €T0
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.
14.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CHIIbI TOKA.

N3MepeHnue u perynmpoBaHUE HAMPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYLIETO 4YE€pPE3 PE3UCTOP, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOILINE 3aBUCHUMOCTh BJICKTPUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JIWHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHMS U MaTepuarna.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCJIMHECHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwia JJjisi CHJIbl TOKa MPU TaApPAJICIbHOM COCIUHEHUU
pE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIMHOCTH  3JEKTPUYECKOTO TOKa, BBIJACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO YE€PE3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.



15. I3yueHne MarHMTHOrO IOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPH  HX
O0BEIMHEHUU U Pa3JICICHUN.

16. MccnenoBanue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. ONBITHL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATYIIKK C TOKOM M MAarHWTa OT CHJIbl TOKA W HAIpaBJICHUS TOKa B
KaTyLIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHe padOThl AJIEKTPOABUTATEIS.

20. U3mepenue KII/l 351eKTpoABUTaTENbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HANpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonHENHOE ABHKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPpU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBeiit 3ak0oH HproToHa. Bropon 3akon HeroTrona. Tpetuit 3akon HeroToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynbe tena. I3mMeHeHne ummyiibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
uMIyJjbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSXKECTH, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPTUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

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

HabnroieHne MexaHM4ecKoro ABM)KEHHUS Tella OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHME TyTell M TPAEKTOpPUW JIBUJKEHUS OJHOIO U TOrO K€ Teja
OTHOCHUTENFHO Pa3HBIX TeNl OTCUETA.

H3mepeHne cKopocTy U YCKOPEHHSI IPSIMOJTMHEHHOTO TBUKCHHS.
HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

Habmroienue 1BU»KeHUs Tea 10 OKPYKHOCTH.

Habmoienne MexaHn4eckux sIBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIDKEHUU
OTHOCHUTENHHO KaOuHeTa GU3UKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJIBI.

Habmtoienue paBeHCcTBa CHIT TIPH B3aUMOJICHCTBUU TEII.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHHU.

[lepenaya nMitysbca npyu B3aUMOJCHCTBUM TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHue UMITYJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHre UMITYJIbCa TIPU a0COTIOTHO YIPYTrOM B3aUMOICHCTBHUH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH MPU JABHKEHUU TeJla Mol JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JabHEHUIETO0 PaBHOMEPHOTO
JIBKEHUS [IAPUKA VI TETIEHKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAa4aJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue korhGuiieHTa TPEHUST CKOIbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. Ompenenenue pabOTbl CHIIbI TPEHUsI IPU PABHOMEPHOM JABM)KEHUHU Tella
110 TOPU30HTAIIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJBI  YNPYrOCTH TMpU  HOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOIO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MpH KOJIeOATETbHOM JIBH)KECHHH.

3aryxaomue — konebanus.  BbuiHyxkzaeHHole — koneOanusa.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3BykKa U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue konebGaHUil Tesl MOA JNEHUCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHMH MaTeMaTUYeCKOTo
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MasTHHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH TEPHOJIa KOJIEOaHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. HccnenoBaHue 3aBUCHMOCTH TIEPHOJIa KOJIeOaHU MPYKUHHOTO MasSTHUKA
OT MaccChl rpysa.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH Mepuoja  KojeOaHwmii
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO IMaICHHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHole  BOJIHBL.  CBOMCTBa
ANEKTPOMAarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMmaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenr  cBera.  Mcrounumkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. Vcnonb30oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThuyeckas cuctema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon ydei B coOuparorei JIMH3e.

XoJ JIy4er B pacCErBarOIIECH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIUH3.
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[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens rasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.
Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
najicHusI.



2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yrJjia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlonmyuyeHune N300pakeHHI ¢ MOMOILIBIO COOUPAIOILEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OmBITBI MO BOCTIPHUSITHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
I[BETOBBIC (PUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mimanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron nomxypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHW Ha YKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TYyUYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CrUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTENHEHO--00001AOLINIT MOy b TPEIHA3HAYEH JJIS1 CUCTEMATHU3alUN
u  0000mIeHWS  TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIUX ATOT YU4EOHBIN MpeIMeET.



[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsi JOCTUKEHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYy4YHass IPAMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB HMCCIIEIOBAHUSA
SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TIIOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 CYET TOro, 4YTO OOYyYalOIIMECs BBIMOJIHSIIOT 3aaHus, B KOTOPHIX UM
IpeuIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3nuecKkue SBICHUS B OKPY>KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;

WCIIOJIb30BaTh HAyUYHbIC METOAbI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUMN, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHbBIX NCTOUHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUJIOB
SHEPIHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢Gu3UMKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl HAIPABICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

PE3YIbTATOB.

B pesynbraTe uzydeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIYHOCTHBIC PE3yIbTaThl B

YacTHu:

e 1) MaTpMoTH4€CKOr0 BOCIMTAHUA:

e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
bu3nuecKol HayKu;

e — IICHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M J1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e — FOTOBHOCTHb K aKTUBHOMY YYacCTHIO B OOCYXJIECHUU OOIIECCTBEHHO 3HAYMMBIX
M OTUYECKHX TPOoOJIeM, CBS3aHHBIX C TPAKTUYECKUM TPUMEHEHUEM
JTOCTUXKEHUU (PUBUKH;

e — OCO3HAaHHME BAXXHOCTH MOPAJIbHO--3TUYECKUX MPHUHIMIIOB B JEATCIHHOCTH
YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:



— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PM3MUECKOW HayKu: €€ rapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTU HAYYHOTO MMO3HAHUSA:

— OCO3HaHWE IIEHHOCTH (U3MUECKOW HAyKd KaK MOIIHOTO HHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTUM, Ba)KHEUIIEH COCTABISIONICH
KYJIbTYPBI;

— pa3BUTHE HAYYHOU JIO0O3HATEIHHOCTH, WHTEpPEca K HCCIIEI0BATEIHCKON
NEeSITeBbHOCTH;

5) ¢opmupoBaHusi  KYJLTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIyaus:

— OCO3HaHHUE IIEHHOCTU Oe3omacHoro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBHJI OE30MacHOrO IOBEJCHUS Ha
TpaHCIIOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM 000pYTOBaHHUEM B
JOMAIIHUX YCIIOBHSIX;

— c(pOpMHUPOBAHHOCTh HaBBhIKAa pediieKCuU, TPU3HAHUE CBOETO IpaBa Ha
OIIMUOKY U TAKOTO ke MpaBa y APYroro 4yeJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

— AKTUBHOE y4YacTHE B pPEIICHUU MPAKTHUYECKUX 3a/ad (B paMKaxXx CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHOM HAIpaBICHHOCTHU, TPEOYIOIMUX B TOM YHCIEe U (DUIUIECKUX
3HAHUM;

— UHTEPEC K MPAKTUUECKOMY U3YYEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOMT;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTAallUi Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHUs 3aaad B
o0JlacTh OKpy’Kalolllel Cpeabl, IJIaHUPOBAHUSI TOCTYNKOB W OILICHKH UX
BO3MOKHBIX MOCJIEJACTBUM JIJIsi OKPY>KAIOIIEH CPeIbl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa AKOJOTHMUECKUX MPOOJeM U MyTeu ux
pelieHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJIOBMAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPEeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHWU HWCCIEAOBaHUN U
MPOEKTOB (DU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX,

— TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NEATEIIbHOCTD;

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUMN, B TOM YHCII€ (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

— Oco3HaHue JAe(UIIUTOB COOCTBEHHBIX 3HAHWNW M KOMIICTEHTHOCTEH B 00J1aCTH
busuky;



e — IUIAHHUPOBAHHWEC CBOCTO PA3BHUTHA B HpI/IO6p€TeHI/II/I HOBBIX (1)I/IBI/I‘{CCKI/IX

3HaHUM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABJIAATH B3aUMOCBA3U IIPHUPO/ILL, O6HleCTBa "

3KOHOMHMKH, B TOM YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HHI>1;

e — OIICHKa CBOMX JEUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX I1I00aJIbHBIX MOCJIEICTBUN.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHS TpOrpaMMmbl 1O (M3MKE HAa YPOBHE OCHOBHOTO
oO1iero o6pa3oBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YICOHbIC 1eHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Ba3oBble Jjornueckue a1eiicTBUA:

BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MpPU3HAKU OOBEKTOB
(ssBNIEHU );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALUNA, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NPU H3yYEHUH (PU3NIECKUX
SBJICHMI W MPOLIECCOB, J€1aTh BBIBOJBI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH,

CaMOCTOATENIbHO BBIOMPATH CHOCOO penieHus y4eOHOU (u3nYecKou
3alayu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB pElIeHMs, BbIOOp Haubosee
MOAXOJSIIET0 C Y4ETOM CaMOCTOSITENIbHO BbIACIIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue el CTBUSA.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH 1O CAMOCTOSITENILHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
bu3MYeCKUl IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;



IMPOTrHO3UPOBATH BO3MOXXHOEC I[aJ'II:HGI\/iH.Iee Pa3BUTHE (I)I/ISI/I‘ICCKI/IX
IMpoueCCOB, a TAKKE BbIABUI'aThb IIPCAIIOIOXKCHUA 00 ux Pa3BUTHH B HOBBIX
YCIOBUAX 1 KOHTCKCTAx.

Pabora ¢ unopmanmeii:

NPUMEHSATH Pa3JIMYHbIE METO/bl, THCTPYMEHTBI U 3alpPOCHI MPU MOUCKE H
orOope MHGPOPMALMM WA JIaHHBIX C Y4ETOM MPEJIOKCHHOW Yy4eOHOU
busnyeckoit 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHGOPMAIUIO
pa3IMYHBIX BUAOB U (POPM TMPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcTaBlICHUs
uHQoOpMaIlUl W WUIIOCTPUPOBATH pellaeMble 3aJaull  HECIIOKHBIMU
CXeMaMH, lrarpaMmmamMu, HHOU rpauKoi 1 uX KOMOWHAIIUSAMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble ):[CﬁCTBPISI:

B X0Jie OOCYXJEHHUsI y4eOHOro marepuana, pe3yiabTaToB J1aOOpPaTOPHBIX
paboT ¥ IPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKAa3bIBaTh WJICW, HAIICJICHHBICE HA PEIICHHE 3a/adyd U MOJJepKaHue
OJ1arokenaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOM CYXIEHUSI C CYXICHUSIMH JPYTUX YYaCTHUKOB
yanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MO3HIIMIA;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOJUYHO MPEJICTABISATH PE3YIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OMBITA
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMATh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUIYAIbHOM paboThl MpU PELIEHUHM KOHKPETHOW (hU3MUECKOM
pOOJIEMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATH JEUCTBUS
no e€ JOCTH)KEHMIO: pachpeleisTh poiav, OO0CyKIaTh MIPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS] HECKOJILKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPAaBJICHUI0O WU KOOPJUHUPYS CBOM JIEUCTBUA C JIPYTUMHU
YJICHaMU KOMAaH/IbI;

OIICHUMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIUNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIHsIX, TPEOYIOITUX
JUIsL perieHus: GU3nYecKuX 3HaHUM;



OPUEHTHPOBATHCSI B  PA3NIMUYHBIX [MOAXOAAX MPHUHATHS  PEHICHUN
(MHOUBUYyadbHOE, TPUHATHE DPEIICHUS B TPYIIE, MPUHSATHE PEIIeHUN
TPYIIION);

CaMOCTOSATEILHO COCTABIISITH AITOPUTM pelIeHUs (GU3HMIESCKON 3a7a9d WA
IUTaHAa HMCCIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MPEAJIaraéMble BApUAHThI PEIICHHUIA;
JieNath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npejararh 1jiaH €€ N3MEHEHHUS,
OOBSCHATh TPHWYMHBI  JOCTIKEHUS (HEIOCTHIKCHHS) PE3yJIbTaTOB
NesATEeIbHOCTH, JaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACSATEIBHOCTH (B TOM YHCIIE B XOJ BBINIOJHEHUS
(U3MYECKOr0 HUCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O0CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYJIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEHU U YCIOBUSIM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
IPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHnH (PU3NUECKUX 3aa4 WK
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koH1y oOyueHust B 7 kjiacce nIpeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBIICHMS,
HaOJI0IeHUE, SKCIIEPUMEHT, MOJEINb, TUIOTE3a, CAUHMIBI (U3NUYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOoe), MEXaHWYEeCKOoe JBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOJAECUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath siBiaeHUs (auddys3us, TEMI0BOE IBMKEHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JABWKEHHUE, HWHEpIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHus, IMeperaya JAaBJICHHUS TBEPABIMU TeEJIaMH, S>KUIKOCTAMH H
razam, arMochepHOe JaBlieHWe, IUTABaHWE TeJl, MPEBpaIICHUSI
MEXaHMYECKOI SHEpPruu) MO ONHCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE;



pacrno3HaBaTb IMPOSIBIEHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY’)XaloIlleM MHUpPE, B TOM 4YHUCle (PU3MUECKHE SBJIICHUS B MPUPOJE:
IIPUMEPBI BMKCHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOU
IIPUPOJE, NEUCTBHE CHJIBI TPEHUS B IPUPOAE U TEXHUKE, BIIHSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, IJIaBaHUE PHIO, phluar B
TEJe YeJIOBEKA, IPU 3TOM NEPEBOJUTH MIPAKTUUECKYIO 33/1ady B y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHU;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
¢usnyeckue BenMYMUHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpPEM,
IIyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CUJIA YIPYTOCTH, CHIIA TSKECTH, BEC
Tena, Cuia TPEeHWs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYECKas padoTa, MOIIHOCTb, IUIEYO CHJIBL,
MOMEHT CHJbl, KO3(Q(UIHMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKas M TNOTEHLHMAIbHAS SHEPrus), NpPU OMHCAHUU MPABUIBHO
TPAKTOBAaThb  (PU3MYECKUII  CMBICI  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAUYEHUSA M EIUHMILBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3bIBAIOILME JAAHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMHU BEIMYMHAMU,
CTPOUTH 'papyKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCITIOJIb3Ysl IIpaBUjIa CJIOKEHHs CUII (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M
3aIUCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallull NPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUYMHHO--CIICCTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3 1-2
JIOTUYECKUX I1aroB ¢ onopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PUIMYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIJIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUUECKUE
BEJMYMHBI B (OPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOIUTh CHPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4eHHOM (PU3NUEeCKON BEJIUYMHBI,

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO pPEHIUTh [P MOMOIIU
(bU3MYECKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh M MHTEPIPETUPOBATH



IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBO/JIbI 10 €T0 PE3yJIbTaTaM;

IPOBOANUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUW WIH
bu3IecKuX CBOMCTB Tel: dbopmMynrpoBaTh POBEPSIEMBIE
MPENOIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PyA0BaHHUS,
3aMMChIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOJBL;

BBINOJIHATh MpPSMbIE HU3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Telna,
00bEMa, CHUIIBI U TEMIEpPaTypbl C UCHOJIB30BAHUEM aHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUIETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHHUN;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrofl C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PaBHOMEpPHO JBIDKYIIETOCS Tela OT BPEMEHH MABIDKCHHUS TeJa, CHIIBI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT ILIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YIOPYTrOCTH OT YAJMHEHUS NMPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXKEHHON YacTU Tejla U OT MNIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTAaBaHMSI TEJ, YCIOBHMI pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBINIOJHATh WM3MEPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBHCHUMOCTH (DM3MUYECKUX BEJIHYMH B BHJIC
NPEIJIOKEHHBIX TaOMHIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJbTaTaM
UCCIICIOBAHMS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BElIeCTBA JKUAKOCTH UM TBEPAOrOo Teja, CUJIA TPEHUSI CKOJIBXKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByOmas Ha
NOTPYKEHHOE B KHUIKOCTH TeO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKEHHOW HWHCTPYKLUUU: TpU
BBIMIOJIHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTMUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOIAIOIIMECS COCYIbI, OapoMeTp,
pBIUar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOM Ha WX OmMHUCaHusi (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN  Ipecc,



MaHOMETP, BEICOTOMED, OPUTHEBOIN HACOC, apEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX SBJICHUU U HEOOXOAUMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGOPMALMIO O  IpHUMEpax)
NPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecrieueHrss 6€301acHOCTH MpU O0pallieHuu ¢ npudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbS U COONIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOITNXCS
3HAaHUM M TyTEM CpPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS TMPOTHUBOPEUYUMBON WIIM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (puU3MUecKoro - coaepikKaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcnl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MHGpOpMaIuu (HU3HUECKOTO COACPIKAHUS, B TOM
yucie MyOJUYHO JeNlaTh KpaTKUe COOOUIEHHSI O pe3yibTaTax IMpPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBITIOJTHEHUH YYE€OHBIX MPOEKTOB W WMCCIENOBAHUI pacHpenessaTh
OO513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMHM 3aJa4aMH,
CIIEIUTh 3@ BBINOJHEHHEM IUIaHA JACWCTBUH, aJeKBAaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHCHHE OKPYKAIOIIHX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

VCIIOJIB30BaTh MOHATHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTALTUYECKHUE U
aMmopdHble Tea, HACHIIICHHBIH W HEHACHIIMICHHBIM mMap, BIAKHOCTh
BO31yXa, TEMIIEparypa, BHYTPEHHSsS DHEPrUsi, TEIJIOBOM JBUIATEIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUHN 3apsil, DIEKTPUUECKOE MOJIE, POBOIHUKHU
Y IUDJICKTPUKU, TIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE TOJIE;

pasznuyaTh SIBICHUS (TEIJIOBOE PACIIMPEHUE U CKaTHe, Terulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAI[usl, IUIABJIC€HUE, KpUCTauIM3auus (OTBEpIAEBAHUE), KHUIIEHUE,



Terionepegaya (TEeTIOnpPOBOAHOCTb, KOHBEKIIUS, U3ITy4YEHHE),
ANEKTpU3aLMs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBHS DJIEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOACHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKIIUS)
[0 ONHUCAaHWI0O UX XAaPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKPYXAaIoleM MHpEe, B TOM Uucle (U3UYCCKUE SIBICHUS B TPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULSIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emun, Jpedd MOJIOCOB, PO MarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, OJSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MTPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UYECKUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJEJIbHAA TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEIUIOTA
IUIaBJICHUS, yJelbHas TeIUioTa NapooOpa3oBaHMs, YJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(MD(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MAIlIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTH BO3/YyXa, JJICKTPUUECKHUMN 3apsif,
CUJIa TOKa, JJICKTPUUYECKOE HAIpSHKEHUE, CONPOTHUBIIEHUE IPOBOIHUKA,
yACIbHOE  CONMPOTUBJIEHHWE  BEIECTBAa, pabdoTa W  MOIIHOCTH
AIEKTPUYECKOTr0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BETUYHH, 0O003HAYEHUS W CIMHUIIBI
(bu3nYeCcKX BEJIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
VICIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYJISPHO--KUHETUYECKOW TEOPUHU
CTPOCHHS BEIIECTBA, MPUHILUIN CYNEPHO3UIMU MOJield (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUS 3apsija, 3akoH Oma Il yyacTka IeMH, 3aKOH
JIxoyns—JleHa, 3aKkOH COXpaHEHHS DHEpPrMHh, TIPHU ITOM JaBaTh
CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA W 3alMCHIBATh €r0 MAaTEMaTHUYECKOE
BBIPAKCHUE;

OOBSICHATHh (PU3MYECKHUE MPOLECChl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTYyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTUYECKUX



1aroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEUCTBUS, MHCIOJIb3Ys 3aKOHBI H
dbopMyIIBI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [JIs  peIIeHUs 3a7auyd, BBIOMpaTh 3aKOHBI U  (OPMYIIBI,
HEeoOXoauMble JUisi €€ pelieHusi, MPOBOAUTh pPacu€éThl U CpPaBHUBATH
MOJTy4YEeHHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
$u3NYECKUX METO/OB, HCIONb3ysS OMHCAHHE HCCIEIOBAHUS, BBIICISATH
MIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJECHHUS UCCIIEI0BaHUs, J€IaTh BBIBOIbI;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(U3MYECKUX CBOMCTB Tell (KaMWJLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MPU U3IYYCHUH OT IIBETa MU3ydaromien (IMOrIomarolei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUAKOCTU U
Iom@aaM €€ TOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalIM3allisl MArHUTHBIX I[IOJE€H TITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JIEKTPOJBUIATENSl MOCTOSHHOTO TOKa):  (OPMYIMPOBATH
pOBEpsSEMbIE MPEANOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyZOBaHUs, OMUCHIBATH XO/1 OMbITAa U (POPMYIUPOBATH BHIBOIbI;
BBIMIOJIHATh  NOpPSIMbIE  WU3MEPEHUS  TEMIIEPaTypbl,  OTHOCUTEIbHOMU
BJI&JKHOCTA BO3JyXa, CHJIbI TOKA, HAIPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOrOBBIX NPHUOOPOB U JATUMKOB (PM3MUECKUX BEJIMYUH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJNUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUUYHUHBI OT
JIpyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpEHUl  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEUEHMS U Y/ICJIBHOTO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4epe3 TMPOBOAHMK, OT HANpsDKEHUs] Ha  [POBOJIHHKE,
UCCJIEIOBAHUE TIOCIENOBATEJIBHONO M  MApaJUIEIbHOTO  COEIMHEHMIM
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CleNys NpPEeIIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;



MPOBOJUTh KOCBEHHbIE U3MEpeHUs (U3nyecKkux BeaMUMH (ylaenbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE TMPOBOJAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUJIAaHUPOBATh M3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEII0KEHHON HUHCTPYKLHUH, U
BBIYUCIISITh 3HAYECHUE BEJIMUUHBIL;

COOJII0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyOBaHUEM;

XapaKTEepPU30BaTh MPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCAaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MMapoBas TypOWHA, aMIIEpMETD,
BOJIBTMETP, CUETYMK OJIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIHHBIC
npUOOPHI, HArpEeBATEIbHbBIE AIEKTPOIPUOOPHI (IPUMEPHI), IEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCITIOJIb3Ysl 3HAHUS O CBOWMCTBAaX (PUBMYECKUX SIBJICHUN U HEOOXOJMMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M HU3MEPUTEIIbHBIC
npuboOpsl MO CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUYECKUX
LEMEN C MOCIEN0BATEIbHBIM U MapasuIelIbHbIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUYECKUX 1IETICH;
NPUBOJIUTL  NpUMEpPHl  (HaXOAUTh  HHQPOpMAIIMIO O  MpPUMEpPaxX)
MPaKTUYECKOIO HCIMOJIb30BAHMS (DU3MUYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HM 1711 oOecrniedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpEAE;

OCYUIECTBJISATh MOUCK HMHPOpMALUU (PU3MUECKOTO COJAEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W MYyTEM CpPaBHEHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIIMIO, KOTOpas
SBJISIETCS POTUBOPEUNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJI30BATh MPHU BBHIMOJHEHUN YUEOHBIX 3a/IaHUI HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY  (PUBHUECKOTO  COJEpkKaHWsS, CIPAaBOYHBIE MaTepuabl,
pecypcebl cetu HTepHeT, BiaeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO TNPEACTaBIATH PE3yJIbTaThl
MPOEKTHOM WJIM HMCCIENOBATENbCKON NIEATETbHOCTH, NP 3TOM T'PAMOTHO



UCIIOJIb30BaTh M3YYEHHBIM TOHATUIHBIA anmapat Kypca (QU3MKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3EHTAILINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3UUECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 32 BBINOJHEHUEM IUIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEIbHOCTD TPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAIOIITNXCSI YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIXKEHUS, Aedopmalius
(ympyras, mjgacThueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSKECTH, aOCOIMIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXAHUUECKHE KOJEOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1alIbHO30PKOCTD,
CHEKTPBI UCITYCKAHMSI U TOTJIONICHUS, alib(a-, 0eTa- 1 raMMa-u3JIy4eHHs,
U30TOIIbI, SIIEPHAS] DHEPTETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE U HEPaABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPY>KHOCTH, B3aUMOJIEHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJbHOE IBIKCHHUE (3aTyXaroIllue U
BBIHYKJIEHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPEIIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEeHUE OEJIoro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpPalbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SBIICHUNA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
MPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COTHEYHOU CUCTEMbI, pEAaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOAE, OMOJOTMYECKOE NEeWCTBHE BUAMMOTO,
yIbTPpaduOIECTOBOTO U PEHTTCHOBCKOTO M3JYyYCHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IYYEHUNA Ha



OpraHu3M 4eJIOBeKa), NMPH 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
¢usznyeckue BENUYMHBI (CpeHSs W MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, TEepeMelleHHue, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSIHKECTH, YCKOpPEHHUE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC TeJla, HMIIYJIbC CHJIBI,
MEXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHA JHEPIrusl Tena,
HNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPrus CKaTON
NPYXKUHBI, KUHETHYECKas DSHEPrus, IOJHAsg MEXaHW4YecKash SHeprus,
NEepHoJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MYECKUH CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HAaYEHUsI W EIUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEJIMYHMHAMH,
CTPOUTH TpaUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHLNIN CYNEPHO3ULIUHA CWJI, NPUHIUI OTHOCUTEIbHOCTH [‘anmunes,
3aKOHbl HBbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOHbI OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apSAI0BOTO U MAaCCOBOTO YHCET
IpU SIIEPHBIX pEakUusax, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOLECChl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIATH
NPUYUHHO--CIICICTBEHHBIE  CBSI3M, CTPOUTH OOBsACHEHHWE ©3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUINYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (OomMHMparIMuecss Ha cucremy u3 2-3
ypaBHEHU), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONIUE (HU3UUECCKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPaTKOE
YCIIOBUE, BBISBIIATH HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC ISl PEIIECHUs, TPOBOIUTEH PACUETHI U
OIICHMBATh PEATHCTHYHOCTH TMOJYYECHHOTO 3HAYCHHS  (DU3NIECKOMN
BCJTUIMHBL;

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEIIUTh NpPU MOMOUIU
(buU3MYEeCKUX METOOB, HCIOJb3ys ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTH NOpsJKa



NPOBEJCHUS  HMCCIICJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
Pe3yNbTaThl HAOIIOICHUH U OTBITOB;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
¢usznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a W KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIIMHEHHOE pacIipOCTpaHEHUE CBETa,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOuparomien
JAuH3e, HAOMIOJCHUE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB M3IYUCHHS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOrOo Habopa
o0Opy/OBaHUs, ONHCHIBATH XOJ OMbITA © €r0  Pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeHee 3HAaueHHE U3MepsAeMOoll BelIuuuHbBl ((POKyCHOE paccTosHUE
coOuparoieli JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENBHOTO MPUOOpa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJb30BAaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpOCTH, NEpUoja
KOJICOaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHUsl CBETa OT yria MaJCHUs W yria MPEeIoOMIICHHS OT yIJia
NaJicHnus): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BHUAC TaOJUIl M TPaHUKOB, JejIaTh BBHIBOABI 1O
pe3yibTaTam UCCIeI0BaHuUS,

MPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MUYECCKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBWKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOADPHUIIUEHT
TPEHUsSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuosi KojeOaHWii MaTeMaTH4eCKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccujga coOuparomeid JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY U
BBHITIOJIHATh U3MEPEHUS, CIENYS MPEIOKEHHON WHCTPYKIIUH, BBIYUCISTH
3HAUYCHUE BEJIMUYMHBI M aHAIM3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TTOTPEITHOCTH NU3MEPEHU;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;



pa3auyaTh OCHOBHBIE NPHU3HAKUM M3YyYEHHBIX (U3NYECKUX MOJAEIEH:
MaTepuagbHas TOUYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas
MOZEJIb aTOMHOTO S7Pa;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CIOUAOMETP, JAaTYUKU IIOJOKEHHMSI, PACCTOSHHUS W YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, TMepHuckor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHUX IPOLECCOB
IpU pELIEHUU Y4eOHO--MPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMbI IS
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HH 1711 oOecrniedeHnsi 0€30MacHOCTU MpU oOpallleHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 30pOBbSI M COONIOACHUS
HOPM KOJIOTUYECKOI'0 TIOBEJCHUS B OKPYKAIOLIEH CPELE;

OCYILIECTBISATh TOUCK HMHPOpMAIMM (PU3UYECKOTO COACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI OUCKOBBIN 3apOC, HAXOAUTD
NyTH ONpPEAENICHUs IOCTOBEPHOCTU MOJYYeHHOW MH(OpPMALMK HA OCHOBE
MMEIOIIMXCS 3HAHUM U JOTIOJIHUTEIIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BHINOJHEHUHN YUE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JAUTepaTypy  (PU3MYECKOro CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcel cetu HTEpHET, BianeTh NpUEMAMH KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOJIMYHO MPEICTABIATh PE3yNIbTaThl IPOSKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, TIPM  3TOM TPaMOTHO  HCHOJIb30BaThb  W3YYEHHBIN
NOHATUUHBIM anmapaT M3y4yaeMoro paszjena (U3UKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM ocoOeHHOCTEeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKUE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 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

YYEBHO-METOINUYECKOE OBECIIEYEHHE

OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEGBHBIE MATEPHUAJIBI VIS YHEHUKA

7 KIIACC

®dusuka, 7 knacc/Ilepsimkun A.B., OO0 «JIPODA»; AO
«M3natenscTBo [Ipocsemnienuey»; Beeaute cBoii BapuaHT:2.
Ka6apaun O.®., Opiios B.A. /0.®. Kabapaun, B.A. Opios. —
DKcnepuMeHTaldbHbIe 3aaHud 1o ¢pusnke. 9-11 kimaccol. — M.
Bep6ym, 2001. — 208c.

3. [IporpamMHOe obecrieueHue.

4. 1C. llIxoma. ®usuka, 7-11 xi. bubnuoreka HarIAIHBIX
nocoouit. — [lon pegakuueit H.K. Xannanosa.

5. CDforWindows. ®usuka, 7-11 ki1 bubnroTeka 3JeKTPOHHBIX HATTISAHBIX
IIOCOOHIA.

6. ®usuka 7-11 knaccel mpakTUKyM. UHTEpaKTUBHBIN KypC (QU3HKH.
®uzukoH «KuBas puzukan

7. Buptyanpnas mkosna Kupunna u Medonus «Ypoku puzuku Kupra u
Medonus

8 KJIACC

dusuka 8 kinacc/Ilepoimkuna A.B., OO0 «/IPODAx»; AO
«M3marenscTBO IIpocBenenne»; BBenure cBOW BapUaHT:

9 KJIACC
®wusuka 9 knacc/ Iepeimkun A.B., I'ytauk E.M., OO0 «/IPODA»; AO
«M3marenscTBO IIpocBenmenne»; BBenure cBOW BapUaHT:

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
7 KJIIACC

3. Pabouas nporpamma. @usnka. 7 — 9kiacchl: yueOHO-METOIUYECKOTO
nocodus /coct.TuxonosaE.H. — 2-e u3a.,crepeorun. —M.: JIpoda,2013. —
398,(2)

4. TIporpaMMbl OCHOBHOT'O 00111eTO 00pa3oBanus. duszuka. 7 — 9
knaccel (aBTopbl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).



5. PaGouas nmporpamma o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. —
M.: BAKO, 2014, B COOTBETCTBHH C BLIOPAHHBIM YYCOHUKOM:

6. [Tepeimkua A.B. ®usuka. 7 kinacc. Y4eOHUK s
ob1eo0pa3oBaTeabHBIX yupexaenuit . M.:/lpoda. 2011

7. Jlykammk B.1. CoopHHK BONpocoB U 3a7a4 1o ¢pusuke. /-9 k1. — M.
[Ipocsemenue, 2010. —192c¢.

8. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIBHBIC U
KOHTpOJbHBIE pa0oThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

9. AcraxoBa T.B. ®u3suka. 7 knacc. Jlaboparopusie padoThl. KOHTpOIBHBIS
3agpanus. —Caparos:Jlunei, 2014.

10. «KoHTponpHO-u3MepuTenbHbie Matepraibl. dusnka. 7 xinacc/Cocr.
H.U. 3opun. — 2-e u3g.,nepepad. — M.:BAKO, 2013.

11. Mapou A.E. ®usuka. 7 kiacc: yueOHo-MeToamueckoe mocodue/ A.E.
Mapomn.- M.: JIpoda, 2011.- 123c.:

8 KJIACC

1. PabGouas nmporpamma. ®usuka. 7 — 9knaccel: yaeOHO-METOIUYECKOTO
nocodus /coct. TuxonosaE.H. — 2-e u3a.,ctepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpammbl ocHOBHOTO 00111eTr0 oOpazopanus. Pusuka. 7 — 9
ksaccol (aBTopsl:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBETCTBUHU C BHIOPAHHBIM YI€OHUKOM:

4. Tlepoimikun A.B. ®usuka. 7 kinacc. YueOHHUK IS
obmreo0pa3oBaTenbHbIX yupexaeanii . M.:[Ipoda. 2011

5. Jlykammuk B.U. COopHUK BOIpocoB U 3a1ay no ¢pusuke. 7-9 k. — M.:
[Ipoceemenue, 2010. —192c¢.

6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIC U
KOHTPOJbHBIE padoThl. —5-¢ m3nanne,- M.MJIEKCA, 2013.

7. Actaxona T.B. ®usuka. 7 kinacc. Jlabopatopubie pabotsl. KoHTpOIBHBIE
3ampanus. —Caparo:Jluneit, 2014.

8. «KontpoapHO-u3MepuTenbHble Matepuaibl. dusnka. 7 kinacc/Cocr.
H.W. 3opun. — 2-e uzn.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 xiacc: yuedHo-mMeroaudeckoe mocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimkun ®uzuka-8xia 2017 M. [poda
11.H.B. ®unonoBuu Meroaunueckoe nocooue 2015 M. [Ipoda



12.A.E. Mapomn, E.A. Mapon CamocTosiTenbHbIE U KOHTPOJIbHBIE paOOTHI-8
kiacc 2017 M. Jlpoda

13.B.B. [llaxmarosa ,O.P. llledep JJuarnoctuueckue padboTsi -8 kiacc 2016
M. Ipoda

14.A.E. Mapos, E.A. Mapon, C.B. Io3oiickuit Coopuuk Borpocos u 3aigau
2015 M. JIpoda

9 KJIACC

3. Pabouas nporpamma. dusuka. 7 — 9ki1accel: yaeOHO-METOAUIECKOTO
nocobus /coct.TuxonoaE.H. — 2-e u3x.,crepeorumn. —M.: JIpoda,2013. —
398,(2)

4. IIporpamMmbl OCHOBHOTO 00111er0 0OpazoBanus. Pusuka. 7 — 9
kiaccel (aBTopbl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

5. Pabouas nporpamma mo ¢usuke. 7 kiace/ Coct. T.H. Cepruenko. —
M.: BAKO, 2014, B cOOTBETCTBHH C BEIOpAaHHBIM YIEOHUKOM

6. [lepprukun A.B. @usuka. 7 knacc. Y4eOHUK A5
o01reobpazoBaTebHBIX yupexaeHuit . M.:[Ipoda. 2011

7. Jlykamuk B.W. CoopHHK BONpOCOB U 3a7a4 1o ¢pusuke. /-9 k1. — M.
[Ipocsemenue, 2010. —192c¢.

8. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIC CAMOCTOSTEIBHBIE U
KOHTPOJIbHBIC paboThI. —5-¢ m3nanue,- M.MJIEKCA, 2013.

9. ActaxoBa T.B. ®usuka. 7 knacc. JJabopatopusie pabotsl. KoHTposasHbIE
samanms. —Caparos:Jlurneit, 2014.

10. «KoHTpoabHO-u3MepuTeabHbIe MaTepraibl. Pusnka. 7 kiacc/Cocr.
H.U. 3opun. — 2-e u3g.,nepepad. — M.:BAKO, 2013.

11. Mapou A.E. ®usuka. 7 kiacc: yueOHo-MeToandeckoe mocobue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

7 KIIACC

. bubnumoteka — Bc€ o mpeamety «duszuka». — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru3.
Envnas xoyutekuus g poBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxnm gocTyna:
http://school- collection.edu.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/

4. IuTepecHbie MaTepUabl K ypokaM (PU3UKHU 110 TeMaM; TeCThI 110 TEMaM,;
HarJsiAHbIe TocoOMs K ypokaM. — Pexxum poctyna: http://class-fizika.narod.ru

5. Hudposeie obOpazoBaTenbHbIe pecypchl. — Pexum
nocryma: http://www.openclass.ru

6. DnexTpoHHBIE YuyeOHUKH 0 (uzuke. — Pexum
nocryma: http://www.fizika.ru

8 KJIACC
1. bubnuoreka — Bc€ mo mpeamery «®Puszukayn. — Pexum
nocryma: http://www.proshkolu.ru

2. BugeoonslThl Ha ypokax. — Pexum
nocryma: http://fizika-class.narod.ru

3. Enunas xomnexkuus nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. —
Pexum noctyna: http://school- collection.edu.ru

4. nTepecHble MaTepuallbl K ypokaMm (PU3UKH IO TEMaM; TECTHI 110 TEMaM;
HaTJIsIHBIE TocoOus K ypokam. — Pesxum moctyna: http://class-fizika.narod.ru

5. Hudposeie oOpa3oBaTenbHbIE pecypchl. — Pexum
nocryma: http://www.openclass.ru

6. DnexTpoHHBIE YueOHUKH 0 (uzuke. — Pexum
nocryma: http://www.fizika.ru

9 KJIACC

1. BupeoombiThl Ha Yypokax. — Pexum
nocryma: http://fizika-class.narod.ru

2. Enunas xomekius mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. —
Pexxum noctyna: http://school- collection.edu.ru

3. aTepecHble MaTepHalibl K ypokaM (PU3HUKH 110 TeMaM; TeCTHI IO TeMaM;
HarJsIIHbIe TTOCOOUs K ypokaM. — Pexxum moctymna: http://class-fizika.narod.ru

4. lludpossle oOpa3zoBaTesbHbIE pecypchl. — PexxuM gocryna:
http://www.openclass.ru

5. DneKTpoHHbIE Y4eOHUKY TI0 Pu3uke. — Pexum nocryna:
http://www.fizika.ru

6.Iucranmmonnas mkoaa Ne368 http://moodle.dist-368.ru/ OTkpeiThIit
kiacc. CereBoe 00pa3oBaTeIbHOE COOOIECTBO.
http://www.openclass.ru/node/109715

7. Enunas xomekmus mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/


http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi IEHTP UHHOPMALIMOHHO-00PAa30BaATEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/
9. Uurepuet ypok. http://interneturok.ru/ru/school/physics/

10. l"azera «1 CEHTAOPSI» MaTepHuaibl o busuke.
http://archive.lseptember.ru/fiz

11. Anumaruu pusndeckux o0bekToB. http://physics.nad.ru/

12.  JKuBas  ¢musuka: oOydaromas mporpamma.  http://www.int-
edu.ru/soft/fiz.html

13. ®uswmka.ru. http://www.fizika.ru/
14. ®usunka: KouIeKius onbIToB. http://experiment.edu.ru

15. KoHTpoJsibHBIE M CaMOCTOSATENbHBIE paboThl Mo ¢uzuke. 9 Kimacc: k
yueOHUKy A.B.

16.[lepermikuna, E.M. I'yrauk «®usuka 9 kimace» / O.U. I'pomuesa. — M..:
H3natenscTBo «DK3amen», 2014.

17. Tectsl mo ¢usuke. 9 wmacc: k yueOHuky A.B. Ilepermikuna, E.M.

I'yrauk «®usuka 9 kiaacey» / O.U. I'pomueBa. — M. M3aatenbcTBo « DK3aMen»,
2010.

18 . ®usuka. 9 knacc. TemaTnueckue TECTOBBIE 3aaHU IS IOATOTOBKHU K
I'hA. [ aBT.- coct.: M.B. Boiinenko, O.H. Mupomkuna. — SIpociasis: OO0
«Axanemus pazButusny, 2014,

19. Mucrannmnonnas mkosa Ne368 http://moodle.dist-368.ru/

20. OtkpsiThIH Ki1acc. CeTeBoe 00pa3zoBaTeIbHOE COOOIECTRO.
http://www.openclass.ru/node/109715

21. Enunast KoJuleKus U poBbIX 00pa30oBaTEIbLHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

22. denepanbHbIi IEHTP HHPOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/


http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
http://experiment.edu.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
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