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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm ¢eaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
¢u3MKN Ha AEATeTBbHOCTHOW OcHOBe. B mporpamme mo (usuke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAaHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOpA3yIOIUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIbKY (PM3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB
W SIBJICHWM, M3y4yaeMbIX XUMHUEH, Ouosiorueid, acTpoHomMued u ¢GU3NYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeIbCTBA JIS MOJTyYEHUS] BHIBOJIOB.

[enu wu3yueHuss (PU3NKK HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit deneparuu, peaau3yroNux



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepersa npocsetienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJi€ MO3HaHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

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

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUI;

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

pa3BUTHE YMEHHU HAOIIOAATh PUPOIHBIC SBJICHHUS M BBIMOJHSATH OIBITHI,
nabopatopHble  pabOThl M DKCICPUMEHTAJIbHBIE HCCIICAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBLHOMN IeITSILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

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

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
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT U OMBITOB C YYE€TOM HHAWBUIYAITBHBIX OCOOEHHOCTEU
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusnka — Hayka O mnpupone. SIBimeHus npuponabl. PU3NUECKUE SIBIICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKd H3Y4arOT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOr0 TOPU30HTAIBHO, TeM OO0JbllIe, YeM OOJbIlIe BbICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JBrm>kenne uactui BemecTBa. CBSA3b CKOPOCTH JBMIKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  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. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS 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 JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka To
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (aedopmariim)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEIUYCHUS aBieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBinyeckue MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOChHEpPHOTo J1aBJICHHUS.

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 )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcCJOBHE IJIaBaHUs TeJ: IMJIABaHUE WJIM MOTPYKEHHUE TE B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJE, OT 00bEMa MOTpyKEHHOU
B JKUJIKOCTh YaCTH TeJa.

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

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
YKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuja pPAaBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaliieHre OTHOTO BU/Ia MEXAaHWUUYECKOW SHEPTUU B IPYroil. 3aKOH COXpPaHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM NIIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBiieHUs ra3a IpU W3MEHEHHH 00bEMa M HArpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabGnrogenune moctosiHCTBa TeMITEpaTyphl TIPH TJIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIIOBOIO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUITMUECKUM LIMJITMHIAPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Dnektpuueckoe mosie. Hanpsok€HHOCTH 2yieKTpuueckoro mojsd. IlpuHiumn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEJIBHOE CONPOTHBIICHUE BeLIECTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHUTHL.  B3auMozaeicTBME  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsII0B U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH Pa3EJIEHU IMOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEPE3 PE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKCHUNW IIPU  ITOCIEA0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa, MAYIIETO Yepe3 JaMIIOUYKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

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

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U 3y4eHHe paboThl ANEKTPOABUTATENSL.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

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

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

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

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.



o u bk~ w

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO IBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHUs Tela OT MAcChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP JABHKEHUH TeEJIA MO 1€ UCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMKEHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCS Kak psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBHUKCHUU Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJEOAHHUI NMPY>KMHHOTO MasiTHUKA.

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

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWH rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMAarHUTHOE  ToJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronbp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

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

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTuuecKknii CBETOBO.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'PaHUIC «BO3AYX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOoCTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel W dHEpruM. Peaknuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH AJIs1 CUCTEMATHU3auN
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETo Kypca (DU3MKH, a TaAKXKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KaIOLIEH PUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

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:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHWE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIISIIOLLEH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MPaBWJI 0OE30IaCHOTO TIOBEJIECHUA Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



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

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

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

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

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3MUCCKUX 3HAHUM;

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

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jornueckue JeicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCcO0 perieHus y4uyeOHOW Qu3udeckon
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pE3yJbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOPMY  TPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7€ OOCYXIEHHUs Yy4eOHOro MaTepuayia, pe3yJbTaTOB JTaOOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapy>XKMBaTh Pa3IU4KUe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHHWH KOHKPETHOH (u3nyeckon
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUrasi KAYECTBEHHOIO Pe3yJibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, 3MOIMOHAJbHBbIA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS])) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3nyecKoro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJECUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpallleHus, Nepenaya JaBICHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
IpPUMEPHI ABW)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHUBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tela, CWia TpeHus, JAaBieHue (TBEPIOro Tena, JKUIKOCTU, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HaYeHUsI W €AUHMIIbI (U3MUECKUX BEIWYUH, HAXOAUTHb (HOPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
WCIIOJIB3Yys MpaBUiia CJIOKEHHs CHII (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
Npeanojoxenue  (TMmoresy),  pa3iuyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000py10BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT MIyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pEe3yNbTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3WYCCKUX BEIWYMH B BUIE
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIOIIAs  CuUJa, JIEWCTBYIOIlAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHNE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPH paboTe C J1a0b0paTOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUN M HEOOXOJMMbIE (HPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbSI U COOIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHCHUS Pa3UYHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetn MHTEpHET, BageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO COIEP)KaHUS, B TOM



qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUs O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHUHM C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTaTElb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHUE, KAWJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE MArHHUTOB, JIECHCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpEe, B TOM uHcle (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYCHHBIE CBOMCTBA TE M (PU3UUYECKUE SIBJICHUS, HUCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KO3()(PHUIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKAa), NpPH ONHCAHWUM NPABUIBHO  TPAKTOBATh
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISPHO--KHHETUYECKONW TEOPUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrnYecKux
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
dopMyIibl, CBsI3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalU3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaThb NpPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh MpPU MOMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WIH
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO MOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBa 3JIEKTPOJABUIATENI MOCTOSHHOTO TOKa): (OPMYIUpPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]yXa, CHUJbl TOKAa, HANpPSDKEHHUS C HCIOJIb30BAHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol C  HCHOJB30BAaHUEM MPAMBIX HU3MEpEeHUuN  (3aBUCHMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJd MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHHUKOB): TUTAHUPOBATh HCCIIEOBAHUE, COOMpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBIE U3MEpPEHHs (PH3NUECKUX BenWYuH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKN 0€30MacCHOCTH P paboTe ¢ 1ad0paTOpHbIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETUYHK SICKTPUUYECKON IHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocnea0BaTebHbBIM U MapallIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasziunyasi ycaIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecnieueHrss 6€30MacHOCTU MpU oOpalleHuy ¢ mpudbopaMu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcesl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusi, B TOM 4HCI€ MyOJUYHO MPEACTaBISITh PE3yJbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeienaTh OOsS3aHHOCTH B TpyMNe B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, Aedopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(MPa3ByK M YJIbTPa3BYK, 3JEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIKEHUE, CBOOOJHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMIICHUE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) 0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAKTHBHOE H3IyYCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tejla, HMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacTOTa KojeOaHul, IMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (OmMMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEINONOKEHUE, OICHMBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie M CBOWCTB HM300pa)XeHHs MpeaMera B coOuparomiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANUTH TIPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEpPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus1): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3NMYeCKUX BETWYMH B BUAC TaONHII U TPaPUKOB, N1€JaTh BBIBOIBI 10
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOPEHHME Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKass CWIa COOMparomie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1adb0paTOpHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SI/Pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU PEIIEHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMBI JIJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs1 obecriedeHusi 6€30macHOCTU MpU OOpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3allpOC, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITIOJIb30BATh MPYU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcbl ceti IHTepHET, BlajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
yOJMYHO MPEJICTABIATh PE3YyIbTaThl IPOESKTHOW WIIM MCCIIEA0BATENbCKON
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsnyecTBO 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
11 dusiica - Hayka o mpHpoze 2 0 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
12 Pusirieckie BeMH HibI 2 0 . https://m.edso00.ru/7f416194
bubmuorexa [JOK
1. E i 2 1 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
91 JIBr>KeHUE 1 B3aUMOJICCTBUE YaCTHI] 5 0 1 bubmuorexa [JOK
' BelIeCTBa https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.2 A 2 0 0
TPETATHEIE COCTORRMA BEIECTRA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 1 1 0
CTpoenHe peuiecTsa https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHITICCKOT ABHACHHC 3 0 0 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 2 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 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 0 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine xuaKoCTH > 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 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
> 460Ta H MOUHOCT® 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > 2 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no pazgeny 12
O6o0maro1iee TOBTOPEHHE 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
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
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 1 0 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
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 0 0
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
O06o01IarorIee TOBTOPCHHE 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 1 bubmuoreka [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 1 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 1 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
41 3aKOHBI pacpOCTPAHEHHUS CBETA 6 0 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 onTHYeCcKUE 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 arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 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 ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO 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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Nem/m  Tema ypoka KonrTpoabsubie IIpakTuueckue i poBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypesI

1 ®dusuka — Hayka o npupoje. SBieHus 1 0 0
MIPUPOJIBI

2 Ou3nyecKue sIBICHUS 1 0 0
Ou3nyuecKue BeTUUMHBI U UX H3MEPEHHE 0 0
VYpok-uccnenosanue "M3mepenue

4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1 0 1
TEPMOMETpa U AaTYMKa TeMrepaTypsl”

5 Mertoasl HaydHOTO 1MO3HaHus. Onucanue 1 1 0 bubnnoreka IIOK
(bu3HYECKUX SIBICHUHN C IOMOIIBI0 MOJIETIEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:

6 JATBHOCTH MOJETA IIApUKa, MMYIIEHHOTO 1 0 1
TOPU30HTAJILHO, TEM O0JIbIlIE, 4YeM OOJIbIIE
BBICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
7 JTIOKA3bIBAIOIIHE TUCKPETHOE CTPOCHHE 1 0 0 bubmmorexa [TOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bu6nuoreka [IOK

8 JlBmxKerHe HacTALL BelllecTsa L 0 0 https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 110

9 HaOJFOJICHUIO TETIJIOBOTO PACITUPEHUS 1 0 1

Tra3oB»



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

10

ArperaTHble COCTOSIHMSI BELLIECTBA

OcobeHHocTH arperaTHbIX COCTOSTHUM BOJBI.

11 O6o6mienue no pazneny «llepBoHadanbHbIe ﬁg{?ﬁ;f;;grouﬁf 020378
CBEJICHUS O CTPOCHHUHU BEILIECTBAY
12 Mexanuyeckoe nBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 CKopocTs. EAMHHLEL ciopoct https://m.edsogru/ff0a0790
14 Pacuer nmyTu u BpeMeHU IBUKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T ]r?tlj[fsj?/l//lr?f::i{si)grou/}:f 020c10
16 IInoTHOCTE BemiecTBa. Pacyer Macchl u bubmuorexa [JOK
o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabora «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3amau nmo treme "InoTHOCTE bu6nuoreka [IOK
BemecTna” https://m.edsoo.ru/ff0a123c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHast pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (1edopMarvn)
MPYKUHBI OT MPUIIOKEHHON CHUITBD»
21 SBnenne Tarorenns. Cuia TSHKECTH
CBs13b M@Ky CUIION TSKECTH U MACCOU
22 tena. Bec Tena. Pemenue 3aiau no reme bubmmorexa [JOK
S https://m.edsoo.ru/ff0a1778
23 Cuna TspKecTH Ha IPYTUX IUIaHETax. bubmuoreka [JOK



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

®uznyecKkue XapakKTepPUCTUKHU IIIaHET

https://m.edsoo.ru/ff0a1502

bu6nmoreka [IOK
24 Hsmepeitite ciu. JlutamomeTp https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK
2 Bec tena. Henecomocts https://m.edso0.ru/ff0al778
26 CroxeHue AByX CHUJI, HalPaBJIEHHBIX 110 bubnmoreka [JOK
OoAHOM npsiMoi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Penrenue 3amad mo reme
"PaBHonericTByromas cui'"
Cwiia TpeHus u e€ BuIbl. TpeHue B npupoze bubmuorexa [HOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
29 3aBHCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT bubnuotexa [HOK
CUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3amay mo Temam: «Bec Tenay,
31 «['papnueckoe n3obpaxxeHue cui, bubmmorexa LOK
. https://m.edsoo.ru/ff0alde0
«Cubly, «PaBHOACHCTBYIOIIAS CHIT»
KonTponbhas paboTa no remam:
39 «MexaHn4deckoe JBIKeHuey», «Macca,
IJIOTHOCTBY, «Bec Tenay, «['padudeckoe
nu300paxenue cuimy, «CHUITbD)
33 Hasnenune. CriocoObl yMEHBIIIEHUS U bubnuotexa [JOK
YBEJIUYECHUS NABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6nuoreka [IOK

0T 00bEMa, TeMIiepaTyphl

https://m.edsoo.ru/ff0a2376



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
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHust TBEPABIMU TEIIAMH, bu6nuoreka [IOK
JKUIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3e€, BBI3BAHHOE bubnmnoreka HOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad no reme «JlaBienue B bubmuorexa [JOK
JKUJIKOCTH U ra3e. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2826
bu6nuoreka [IOK
38 Coobmarompecs cocykt https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopriHeBo KUAKOCTHBIH
Hacoc
41 ATtmocdepa 3eMiH 1 IPUIHUHBL e bubnnorexka HOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubnuorexa [JOK
42 Bec Bo3nyxa. ATmochepHOe naBieHne https://m.edsoo.ru/f0azbsa
Nsmepenue armocdeproro napnenus. OnbIT bubnmnoreka [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka [JOK
BBICOTBI HaJ[ YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocgepHoe bubnmnorexka HOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme " AtmochepHoe
nasieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TeN0. ApXuUMea0Ba bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
cuita
48 JlaGopatopHas pabota «OnpezneneHue bubmuoreka [JOK


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
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIOIIEN Ha
TEJI0, MOIPYKEHHOE B JKUJIKOCTHY

https://m.edsoo.ru/ff0a33fc

JlaboparopHast paboTa 1o Teme
«MccnenoBanue 3aBUCMOCTH Beca Telia B

bu6nmoreka [IOK

49 BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTH 1 https://m.edsoo.ru/ff0a3514
YaCTH Tea
bu6nmoreka [IOK
S0 Hnapartie Ten 0 https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WiIM KOHCTPYUPOBAHUE JIOJKU U 1
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3amau mo remam: «IlinaBanue
52 cynoB. Bo3myxoruaBanuey, «JlaBienue 0 bubmmorexa [IOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
53 KoHnTpoinbHast pabota o teme «JlaBnenue 0
TBEPABIX T, KUAKOCTEH U Ta30B»
bubmmoteka [IOK
>4 Mexammecas padota 0 https://m.edsoo.ru/ff0a3f82
bu6mmoteka [IOK
55 Morxocts. Eusuig MomHocTs 0 https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuér MOIIHOCTH, 1
pa3BHUBaeMO MpHU MOIBEME M0 JIeCTHUIIE"
57 IIpoctsie MexaHnn3mel. Peryar. PaBHOBecue 1
CWJT Ha pbIvare
Pobryaru B TexHuke, OBITY U IPUPOJIE.
58 JlaboparopHas paboTa «};/Iccnr;;())BaHHe 0.5 bubmmorexa [JOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUH paBHOBECHS PhIYara
59 Pemienne 3aa4 1mo Teme «Y CIIOBUS 0 bu6nuoreka [IOK


https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

PAaBHOBCCHUS pblyara»

https://m.edsoo.ru/ff0a48a6

Koadduruent nonesHoro nercTBus

60 Mexanu3ma. Jlaboparopnas pabota 1 0.5
«M3mepenne KIIJl HaKJIOHHON IIIIOCKOCTH
61 Pemrenue 3amad mo teme "Pabora, 1 0 bu6nuoreka [IOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
Mexanuueckas sHeprusi. Kunernueckas u bubmmoreka [IOK
62 1 0
MOTEHIIMaTbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
. bu6mmoteka [IOK
63 3 1 0
AKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUH https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMEHTAJIbHOE OIPEICIICHNE
64 W3MEHEHMSI KHHETHYECKON U 1 1
MOTEHITUATIBLHOM SHEPTHH MPU CKaThIBAHUHN
TeJla M0 HaKJIOHHOM MIoCcKOoCTH"
65 Kontponbnas padota o teme «Pabora u 1 0
MOIIHOCTb. DHEPTHUSD)
Pabota c Tekctamu 1o Teme "MexaHn4YecKoe bubmmorexa [JOK
66 1 0
IBHKeHHne" https://m.edsoo.ru/ff0a4ee6
Pabota c Texctamu 1o Teme "JlaBnenue bu6mmoteka [IOK
67 . . 1 0
TBEPBIX TEN, )KUIKOCTEN U Ta3oB" https://m.edsoo.ru/ff0a4ffe
Pa6ota c rexctamu o Teme "PaboTa.
68 1 0
MormHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14



https://m.edsoo.ru/ff0a48a6
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

KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabnubie IIpakTnyeckue HupposkLie
Bcero oOpa3oBaTejibHbIE
padoThI padoTshI pecypen
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1 0 0
3 Mopenu TBEPIOTO, KUJKOTO U 1 0 0 bu6mmoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBA Ha 1 0 0
OCHOBE TTOJIOKEHHI MOJICKYJISIPHO-
KMHETUYECKON TEOpUHU
bu6mmoreka [JOK
5 Kpucrannuueckue u amopdHbie TeIa 1 0 0 https://m.edsoo.ru/Ff0a5800
5 CMaunBaHue U KaWUISIPHOCTD. 1 0 0 bu6nuorexa [IOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
bu6mmorexa [IOK
7 TennoBoe pacliupeHue u cxaTue 1 0 0 https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEPATYpPBI CO 1 0 0
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YaCTHII
9 Buytpennss sneprusi. CiocoObl U3MEHEHus 1 0 0 bubnnoreka [JOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buner Terionepenaumn 1 0 0 bubmorexa [IOK

https://m.edsoo.ru/ff0a6412



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

VYpox-konpepenuus "[IpakTuyeckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOMCTB BELIECTB Bubmorexa LIOK
| https://m.edsoo.ru/ff0a65c0
Y MaTepUalioB B LIEJSIX SHEProcOepexeHus
12 KonunuectBo TEIoThl. Y AeiibHaAs bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnunoreka [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnas padora "HcciiegoBanue
14 }IBJ'IeIfI/I}I TI;HJ'IO(I))6MCH8 pU CMEIIMBAHUH Bubmorexa LIOK
: Je PR https://m.edsoo.ru/ff0a6ag8
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer koau4decTBa TEILIOTHI,
15 HE0O0XOAUMOTO JJIsl HarpeBaHus Teja u
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU
16 Jlaboparopuas pabota "Onpenencane bubnnoreka [JOK
yACIBHOU TEIJIOEMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTANIMUECKUX TeN. Y IeabHas TEIUIoTa bubmmorexa LHOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnunoreka [JOK
yACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bu6nuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
21 napooOpazoBaHMsI U KOHICHCALIUH. bubnnoreka [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
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22

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OnpenesneHne OTHOCUTEIbHON BIAKHOCTH
Bo3ayXxa"

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

23

24

25

Pemenue 3agau Ha onpeneneHne BIaXKHOCTH
BO3/yXa

[TpuHIUIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. JIBuraresib BHyTPEHHETO
cropanus

KIIJI TenmoBoro aurarens. TemnaoBbie
JBUTATENIH U 3aIIUTa OKPYKAIOIIEH cpe/ibl

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

26

3aKOH COXpaHEHMsI U IIPEBPALLICHUS SHEPTUU
B TEILIOBBIX IpoLeccax

27

28

29

IToaroroBka K KOHTPOJILHOM pabOTE MO TEMe
"TerutoBble gBieHUA. I3MeHeHHE
arperaTHbBIX COCTOSIHMH BeriecTa"

KonTtponsHast pabora o Teme "TemnoBsle
ABJIeHUs. lI3MeHenune arperaTHbIx
COCTOSIHU BemecTsa"

Onektpuzarus Ten. [[Ba pona
NEKTPUYECKUX 3aps0B

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

31

32

VYpok-uccnenoBanue "IneKTpU3aIUs TENT
MHIYKIMEW U IPU COMPUKOCHOBEHUH"
B3aumoaeincTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

DnexTpuueckoe nojie. HanpsskeHHOCTD
anekTpuyeckoro nosst. [puHnmn
CYIEPIO3ULMH AIEKTPUUECKUX MTOJIEN

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn OJICKTPHUYCCKUX 3apAd0B.



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

DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOHUKY U TUATEKTPUKU. 3aKOH 0 bubnunoreka [JOK
COXPAHEHUS IIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB 0 bubnmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €T0
36 cymectBoBanus. Mcrounuku 0 Bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
. bubnmoreka [JOK
37 JIeWicTBUS SJEKTPUIECKOTO TOKA 0 httos://m.edsoo.ru/f0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUUYECKOTO OISl Ha IPOBOTHUKH U 1
TUBJIEKTPUKN"
39 DNeKTpUYECKU TOK B MEeTaJLJIax, 0 bubnnoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas ielb U €€ COCTaBHbIE YaCTH 0
41 Cuna Toxka. JlabopartopHas pabota 05 bubnunoreka [JOK
"U3mepenue u peryavpoBaHue CHUIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGopatopHas pabota "H3mepenue u 0.5 Bubmorexa LIOK
| https://m.edsoo.ru/ff0a9%e14
PETYJIMPOBAHHUE HATIPSKCHUS
43 ConpoTuBieHe MPOBOAHUKA. Y A€IBHOE 0 bubnuotexa [JOK
CONIPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 BJIEKTPUYECKOTO CONPOTUBIICHUS 1 bubmuorexa [JOK
MPOBOJHUKA OT €r0 JIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuana"
45 3aBUCHMOCTD CHJIBI TOKA OT HAPSDKCHHS. 0 bubnuorexa [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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3axon OMa JJis yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

JlabGopaTopHas padora "VccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bu6mmoreka [JOK

46 pEe3UCTOP, OT COMPOTUBIICHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapalieIbHOE
COEIMHEHUS POBOIHUKOB
JlabopaTopHas padora "IIpoBepka nmpaBuiia
48 CJIOKEHUS HAIPSKEHUN MTPU bubmmoreka [JOK
MIOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlaGopatopnas padota "IIpoBepka npaBuia
49 TUTS CI:IHLI F;OKa ipn HapaHJP;GHLiOM ’ bubmmorexa [JOK
j https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemrenue 3amau Ha npumeHenue 3akona Oma bubnnoreka [JOK
JUISL Pa3JIMYHOTO COCIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKA. bubnunoreka [JOK
3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
paboThI U MOLTHOCTH JMEKTPHUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKHE 1EeTH U MOTpeduTenu
53 aNeKTpuyeckoil sHepruu B ObITy. KopoTkoe Bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUC
[ToaroroBka Kk KOHTPOJIBHOU paboTeE MO TeMe
54 "DyeKTpuUecKue 3apsabl. 3apsOKCHHBIS Tema bubnmoreka [JOK
" X B3auMoelcTBU. [locTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK"
55 KonrtponsHas pabora no teme bubnuorexa [IOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
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"DrekTpuuecKue 3apsabl. 3apsHKEHHbIE Tesa
U UX B3auMoaencTBus. I10CTOSHHBIN
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/ff0abea8

56

57

ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC

Ypoxk-uccienopanue "M3yuenue nosiei
MOCTOSSHHBIX MAarHUTOB"

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

58

MaruautHoe 1ojie. MarHuTHOE I10J1€ 3€MITH U
€ro 3HaueHue JUIA )KU3HHU Ha 3eMIie

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

59

60

61

62

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHuTHoe noie
KaTyliKu ¢ TOKOM

[IpuMeHeHue HIeKTPOMarHuTOB B TEXHUKE.
Jlaboparopnas pabota "M3ydeHue aecTBus
MarHUTHOTO TOJIS Ha MMPOBOJIHUK C TOKOM"

DNeKTpoBUTaTENIb NOCTOSHHOTO TOKA.
Hcnonb3oBanue 31ekTpoBurareneii B
TEXHUYECKHUX YCTPOUCTBAX U Ha
TpaHcnopte. JlaboparopHas paboTa
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
3JeKTpoABUTaTens"

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

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld?2

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

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

63

Dnektporereparop. CrocoOsl MoTydeHus
ANEKTPUUYECKON SHEPTUU. DINEKTPOCTAHIIUN
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH

64

65

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DJIEKTPUYECKUE M MATHUTHBIC SBIICHUS"

KonrtponsHas pabora no teme

bu6nmoreka [JOK


https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DJIeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS"

https://m.edsoo.ru/ff0acb14

Pa6ora ¢ Texctamu o Teme "TemnoBbie bubmuoreka [JOK
66 1 0
SIBJICHUS " https://m.edsoo.ru/ff0acc5e
67 Pa6ora ¢ Tekctamu no teme "llocTostHHBIN 1 0 bubnmoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/ff0acdc6
68 Pabora C"TGKCTaMI/I 1o TeMe "MarHuTHbIe 1 0
SIBJICHUS
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Mexanudeckoe aBr>XeHue. MarepuainbHas 1 0 0
TOYKa
5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 0 0 bubnnoreka IIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
bubnnoreka IIOK
3 PaBHOMEpHOE OJIMHEIHOE eHue 1 0 0
BHOMEPHOS HPAMOIHMHEHHOC ABHDKEtH https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIMHENHOE IBUKECHUE. 1 0 0
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonHENHOE paBHOYCKOPEHHOE 1 0 0 bubnmnoreka [HOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIMHENHOTO
6 paBHOYCKOpeHHOro JBmkeHus. ['paduk 1 0 0
CKOPOCTH
JlabopaTopHas pabota "OnpeaeneHue
7 CKO peHmI[) Tenap pu aBHopCKO €HHOM 1 0 1 bubmorexa [JOK
YEKOP PP . YEROP " https://m.edsoo.ru/ff0adb18
JBIKEHUH 10 HAKJIOHHOM TJTIOCKOCTH
8 CBoOoauoe nmagenune tein. OneiTe! I annnes 1 0 0
PaBHOMEpHOE NBH)KEHUE 110 OKPYKHOCTH.
9 [Tepuo II;‘{aCfOTa obpa CHHHPJ};);HeﬁHaH u 1 0 0 bubmorexa [TOK
pHoL pati ' https://m.edsoo.ru/ff0ael176
yIi0Basi CKOPOCTH
10 LleHTpOocTpeMuTENbHOE YCKOPEHHE 1 0
11 Ilepssiii 3akoH HproToHA. BexkTop cuiibt 0 0 bubmuoreka [JOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoit 3“aKOH HerotoHna. bubmmoreka [IOK
PaBHoOelicTBYIOIIAs cHUJla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Hetotona. Cynepno3unus cui ﬁ;ﬁfﬁj&fg&?ﬁ}; 026982
14 Pemrenue 3a1au Ha mpUMEHEHUE 3aKOHOB bubmmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnoreka HOK
15 Cuna ynpyrocti. Jaon I'yka https://m.edsoil.ru/fanecaZ
16 Pemenue 3anay no teme «Cuina ynpyroctu»
17 Jlaboparopunas pabota «Onpenenenue bubnuorexa [HOK
KECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexka HOK
18 Cina Tpettis https://m.edsog ru/ff0af738
bubnnorexka HOK
19 Pemenue 3anay no teme «Cuma TpeHUS» https://m.e dsogru /#0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubnmnorexka HOK
KO3 pHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
91 Pemenue 3agau mo teme "3akonsl HeroToHA. bubmorexa [JOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHHUA. Y CKOpEeHHEe CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "JBikeHne Tel BOKPYT
23 rpaBuTaiimoHHOro neHrpa (ComHeuHas
cucrema). ['anaktuku"
24 Pemenne 3amay mo reme "Cuiia TSHDKECTH U but6mmoreka [IOK
3aKOH BCEMUPHOTO TATOTECHUS" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuueCKasi CKOPOCTb. bubmuoreka [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
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBeCcHE MaTepruabHOM TOUKH.
AobcomotHOo TBEpAOE Teno. PaBHOBecue

bu6nmoreka [IOK

26
TBEPAOIO TeNA C 3aKPEMIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIICHUS
27 MowmenT cunbl. LenTp TspkecTn
28 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[loaroroBka Kk KOHTPOJBHOU paboTe 1O TEME
29 "M);[xaHquCKoe ]:I/I:)KGHI/IG ’ bubmmorexa [IOK
y A | ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbnas pabota no teme
30 "MexaHnuYecKoe IBUKEHUE bubmmorexa [IOK
y g | ' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten
Nmnynec Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHEHUs UMITyJbca. YIPYroe u brbmmorexa LTOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYIpyroe B3auMO/ICHCTBHUE
Pemrenue 3amau mo reme "3aKkoH coxpaHeHUs bubmuotexa [JOK
32
uMmIyinbsca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHnus "PeakTuBHOE IBHKEHUE
B IIPUPO/IE€ U TEXHUKE"
bu6nuoreka [IOK
34 M 0
PRAHIACCRA paboTa i MOTHHOUTE https://m.edsoo.ru/ff0b0a84
35 PaGoTa cuIbI TSKECTH, CUITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paloThI CUJIBI TPEHUS IIPU PABHOMEPHOM

JABHOKCHHMU TCJIa I10 I‘OpHSOHT&J’ILHOﬁ



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

IOBCPXHOCTU»

Cas3b sHepruu U padotsl. [loTeHmanpHas

37
JHEpTruUs
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 "
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXAHUKE
40 JlabGopaTopHas pabota «/3ydeHue 3akoHa bubnmnoreka HOK
COXpPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHXKEHHE U €TO bubnnoreka IIOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
4 3aryxaromue Konedanus. BeiHyXIeHHBIC bubnmnoreka HOK
KkoJiebanus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MaremaTuueckuil U Ipy>KUHHBIN MasSTHUKH
Ypok-uccienoBaHue «3aBUCHMOCTh TIEPHO/Ia
44 KOJIEOAHUH OT )KECTKOCTH IT WHLI 1 MacChl bubmorexa LOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHne SHEPTUN PU MEXAHHIECKUX
KOJIEOaHUIX
JIaGoparopnast padora «Onpenenenne
46 LIaCTOI’)l“BI Hpne IfO a Kone6a§1/1171 o WHHOTO bubnnorexa LIOK
pHOA Py https://m.edsoo.ru/ffOblaec
MAasTHUKA
JIabGoparopnas padora «IIpoBepka
47 He3aBII)/ICI/Il\I/:OCTI/IpHe nojaa Il(:)OJIeé)aHI/Iﬁ rpy3a bubnmorexa [IOK
pHroa py34, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a»
Mexannueckue BOIHEL. CBOMCTBA
48 MEXaHWUYECKUX BOIH. [IpomoabHble U bubnnorexa LOK
- 1P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 VYpok-koupepenius "MexaHHUIEeCKUE BOJHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

B TBEpOM Tene. CelicMuueckue BOIHbBI"

50

51

3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa

Ypok-uccnenoanue "Habmonenue
3aBHCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI"

52

53

54

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC
Ypok-koHpepeHius "YIbTpa3zByK U
nH(}pa3ByK B IPUPOJIEC U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
"3akoHbI coxpaHeHusl. MexaHnuueckue
Kose0aHus U BOJTHBI"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb23ca

bubmnoreka IIOK
https://m.edsoo.ru/ffOb25f0

55

Kontposnbnas pabota mo teme "3akOHbI
coxpaHeHus. MexaHu4yeckue KojaeOaHus u
BOJIHBI"

56

57

DNeKTPOMarHuTHOE ToJIe.
SHCKTPOMaFHI/ITHI)IG BOJIHBI

CsoiicTBa SJICKTPOMArHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpok-konpepenuus "kana
OJICKTPOMArdHMTHBIX BOJIH. Hcnoap3oBanue
QJICKTPOMAarHMuTHBIX BOJIH JJIA COTOBOM
cBs3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

60

61

VYpok-uccnenosanue "M3ydeHue cBONUCTB
3HeKTpOMaFHI/ITHBIX BOJIH C TIOMOIIBKO
MOOMIBHOTO TenedoHa"

Pemenue 3aga4d Ha OIPCACIICHUC YaCTOThI U
JJIMHBI BHCKTpOMaFHHTHOﬁ BOJIHbI

DneKTpoMarHuTHasi IpUpoa CBeTa.
CxopocTtb cBeTa. BonHOBBIE CBOMCTBa CBETA

bubnuoreka [IOK
https://m.edsoo.ru/ff0b2c6c

but6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0



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

Hcrounuku ceera. IIpsmonuneitHoe

62 acpoctpaHeHue cBera. 3atmeHus CoiHIa bubmmorexa [JOK
pactipoctp ' B https://m.eds00.ru/ff0b3658
u JIlyHbl
3aKoH OTpaXkeHUs cBeTa. 3epkaina. Pemenue
63 3a/la4 Ha IPUMECHEHHE 3aKOHA OTPAKCHHUS bubmmorexa [JOK
P P https://m.edsoo.ru/ffob38c4
cBeTa
[Ipenomnenue cBera. 3aKOH MPETOMIICHUS bubnmnoreka HOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTPaKEHUE CBETA.
65 Hcnonp30BaHue MOJHOTO BHYTPEHHETO brbmmorexa LTOK
yIP https://m.edsoo.ru/ffOb3c5c
OTPaKEHHS B ONITUYECKUX CBETOBOAX.
Jlaboparopuas padota "Vccienopanue
66 3aBHCUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO
Jyd4a OT yIJia NaJIeHUs] Ha TpaHuIe "BO3/IyX-
crexsio""
VYpok-koupepenius "Mcnonbp3oBanue
67 MTOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoenue n300paxeHuit B TMH3aX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
70 ¢box SHOFE aCETOSIHI/ISI u orr)m/mecxoﬁ CHJIBI Bubmmorexa [IOK
Y Iz " https://m.edso0.ru/ff0b4206
coOuparoIIel JTHH3BI
71 VYpok-koudepenius "OnTUYecKre TNH30BBIC bubnmoreka [JOK
npuoopsI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue. bubmuoreka [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

Ypok-koupepenmus "JledexTst 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXPAaHUTh 3pEHUE
Paznoxenue 6enoro ceera B crieKTp. OMBITHI
74 Hrrorona. CinokeHue CreKTpaabHbIX 1IBETOB. bubnnorexa LIOK
https://m.edsoo.ru/ffOc0f4c
Jucnepcus ceera
JlaGopaTopHas padota "OMBITHI 11O
75 Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP H bubmuorexa [JOK
BOCIIPHUATHIO [IBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0OICHNH Yepe3 BETOBbIE (GUIbTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: TUCIIepCHsi, MHTEPPEPCHITUS U
nudpaxus”
77 OmnsiTel Pesepdopaa u rmianerapHas Moeb bubnuotexa [HOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atroma bopa
79 Hcnyckanue u MOMIOMEHUE CBETa aTOMOM. bubnmnorexka HOK
KBantsl. JInHe4aTebie crieKTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyMm "HabnrogeHue criekTpoB bubmuotexa [JOK
UCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmorexa LHOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue aTomHOro sipa. Hykinonnas bubnmnoreka [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
bu6nuorexa [IOK
83 PamnoakTrBHBIC TipeBparieHus. F30Torbt https://m.edsoo.ru/ffoclald
84 Pemrenue 3amay o reme: "PangnoakTUBHEIE bu6nuoreka [IOK

npeBpatieHus "

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

IIepuon nonypacnana

86 Ypok-koHpepennus "PagnoakTuBHbIC bubnmnoreka HOK
W3JIY4eHUS B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakunuy. 3aKOHbI COXPAHEHHS bubnmoreka [JOK
3aps10BOrO U MacCOBOTO YHUCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b Macchl bubnmoreka [JOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amgad no reme "SAnepHeie
peakuun"

90 Peakuuu cuHTE3a M AEeNECHUS SIAEP. bubnnoreka IIOK
Uctounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTUKa.

91 JIerCcTBYA paJuOAKTUBHBIX U3Iy4YEeHUN Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe

92 "DJIeKTPOMarHuTHOE TIOJIE. bubnmnoreka [JOK
DneKTpoMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbHas pabota mo Teme

93 "DJIeKTPOMarHuTHOE TIOJIE.
DneKTpoMarHuTHbIE BOJHBL. KBaHTOBBIE
SIBJICHUS "

04 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnmnoreka [JOK
paboTsl 1o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600menue. Pemenue

95 pacyeTHBIX U KaUYE€CTBEHHBIX 3a7a4 10 TEME Bubmmorexa [IOK
" | https://m.edso0.ru/ff0c2572

TenuoBsle mpoLeccsl
96 [ToBTOpenue, 0600menue. Pemenue bubmmoreka [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
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaUYeCTBEHHBIX 3a7a4 110 TEME
"KIIJI TeroBbIX aBUrareiaci”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenue

bu6nmoreka [IOK
97 pacueTHBIX U KaYECTBEHHBIX 33]a4 10 TEME 1 0
https://m.edsoo.ru/ff0c2b30
"KILJ] anexkrpoycTaHoOBOK"

08 [ToBTOpenue, o600menue. JlaboparopHsie 1 1 bubmuorexa [JOK
paboTsl o Kypcy "CBeToBbIC sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMH 110 TeMe ""3aKOHbI COXPAHEHHS B 1 0 bubmorexa [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTOpenue, 0606menue. Pabora ¢ 1 0 bubnnoreka IIOK
TexcTaMmu 110 TeMme "Kojiebanus 1 BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHne. Pabora ¢ 1 0 bubnmnoreka [JOK
TekcTaMu 110 TeMe "CBETOBEIC ABICHH" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHne. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siaepHast 1 0
¢uzuka"

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kace: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepoeimkun .M.,
NBanoB A.U., AkunonepHoe obuiectBo «M3marensctBo «lIpocBemenne»

» Gusuka: 8- kmacc: 6a30BbIM YpOBeHB: yueOHUK, 8 kinacc/ [lepeimkun U. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» Gusuka: 9-i knacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kinacc/ [lepbimkun U. M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AkiinonepHoe oOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

DKCnepuMEHT B 00y4eHHH (PU3UKE B IIKOJIE

Amnrepep O. Texnuka ¢puzudeckoro xcrnepumenta M. 1962

OneIThl B fOMalHen nabopatopuu. budbnmoreuka "KBant" Beim 4.
lansnepmrreitn JI.4., Xnesnukos ILI1. Jlabopatopus oHoro ¢pusuka. 1961
Maiiep B.B. [IpocTtsie onbIThI ¢ yapTpa3BykoM. 1978

Maiiep B.B., Maiiep P.B. DnektpudecTBo: yueOHBIC SKCTIEPUMEHTATBHBIC
nokasareibcTBa. M. 2006

[yTtoB B.W. u np. OxcniepumeHT B pusuke. PU3NUECKU MPAKTUKYM.

Bbypos B.A. u np. JleMoHCTpalmoHHbIE ONBITHI MO (hU3UKE. 6-7 Ki1acChl



Bbypos B.A. u n1p. ®poHTanbHbIE SKCIIEPUMEHTANbHBIE 33aHUS 110 PHU3uKe. 6-7
KJIACChI

@poHTaNbHBIE Ta00PATOPHBIE 3aHATHS 110 PU3KKE B cpeaHel mKoie. bypos B.A.
u 1p. Ilox pea. A.A. ITokposckoro M. 1974

['opes JI.A. 3anumaTtenbHble ONBITHI 110 PU3UKE

KostynoBuu M.I'. Jlomamauii sxciepuMenT no ¢usuke. 7-11 kinaccel

b. lonatr ®usuka B urpax

JIeMOHCTpallMOHHBIN HKCIIEPUMEHT 10 (pU3MKe B cTapuInx kiaccax. YacTs 1.
Yacts 2

XopomasuH C.A. JIeMOHCTpallMOHHBIN KCIEPUMEHT 1O (u3uke. ONTUKA.
AtoMmHas (pu3uKa (CchlIKa Ha SJEKTPOHHYIO KHUTY)

EnwiioB A.B. @poHTanbHbie TabopaTopHbie padboThl o ¢usuke. 11 kmace
CrenanoB C.B., CmupnoB C.A. JlabopaTopHbIil mpakThkym no ¢pusuke. M. 2010
@U3NYECKUI SKCIIEPUMEHT B 1Koie. M. 1975

[ITaxmaes H. M., H. U. I1aBnos, B. . Teiyk. ®u3ndeckuii 5KCIEPUMEHT B
cpenueii mikone: Konebanus u Bonabl. KBanToBas ¢usuka / H. M. [llaxmaes,—
M.: [Ipoceemienue, 1991.

KostyHoBuu M. I'. - Jlomamnuii sxkciepumeHT no ¢usuke. /-11 knaccsl
(bubmmoreka yuutens gusukn) - 2007

Meronnka oOydyeHus: puznke

INopsiukun E.H. Meroauka oOydenus pusuke



Towm 1. O6mmue Bonpocsl MeTonuku. M. 1948

ToMm 2. Metonuka U TeXHUKa dkcniepuMenTa. M. 1948

Towm 3. OcHOBHBIE JIeTalM YIPOIIEHHBIX U CAMOEIbHBIX MpudopoB. M. 1953
Tom 4. Pucynku u yeptexu. M. 1955

Bbpasepman 2.M. Beuepa no pusuke B cpeaneit mikone. M. IIpoceemenune, 1969
Koran b.1O. Pazmepnocts ¢pusndeckoit Benuunnbl. M. 1968

Jlanuna 1.4, 100 urp no pusuke. M. 1995

Jlanuna 1.5, BuexknaccuHas pabdota no ¢usuke. M. 1977

JlepmantoB B.B. Metonuka ¢puzuku. M. 1935

Mynranosckuii B.B. ®usznyeckue B3aMMOACHUCTBYS U KAPTUHA MUPA B
HIKOJIBHOM Kypce ¢pusuku. M. 1977

Meroaunueckuil cipaBoyHUK yuntens pusuku. M. 2003

Hecrannaptasie ypoku gusuku. Coct. C.B. bopOposa. Bonrorpaz, 2000
OpexoB B.II., YcoBa A.B. Meroauka npenonapanus Guszuku. M. 1980
OpexoB B.II. - Konebanust u BoJHBI B Kypce hu3uku cpeaHeit mkoisl - 1977
CepreeB A.B. HaGnrogenus yuanuxcs npu u3ydeHuu GU3NKA HA TIEPBOM
ctynenn ooyuenus. K. 1987

[ITatamoB B.®. ®usuka Ha BCro kn3Hb. M.-Cno, 2003

Mertoarka oOy4eHUs pElIeHUIO 3a/1a4

Kamernkuii C.E., Opexos B.I1. Meroauka pemienust 3a7a4 1o Gu3nKe B CPeIHEH

mkoie. M. 1971



Cemxe A.U. - Hecranmaptabie 3ampauun o gusuke (B momomnts yuurtemnto) - 2007

OnuMnuagaele 3a0a9u

benonunenkuit C.H. - Onumnuanneie 3a1a4u mo GU3MKe IS yIaIUXCsl JECATHIX
kiaccoB - 2013

Kem6poBckuit-IloaroroButenbHple 3aaund K _oiauMiuagaaMm mo_ ¢usuke 1984

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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