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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uMke Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsI COCTaBJIEHA HA OCHOBE IOJIOKEHUM U
TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOU 00pa3oBaTEIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ y4€ToM mporpaMMbl BocriuTanus 1 KoHuemniuu npenonaBanus yueoHoro mpeamera «Puznkay.

CopmepxaHue TmporpamMmbl MO (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHME ECTECTBEHHO-HAYYHOM TPaMOTHOCTH
oOyJaroluxcs U OpraHu3alni0 U3yuyeHus: (pU3MKU Ha JesTEeIbHOCTHOM OcHOBE. B mporpamMme no (u3HKe yYUTBHIBAIOTCS
BO3MOXKHOCTH y4eOHoro mpeamera B peanusauuu TpeboBanuii PI'OC OOO Kk miIaHUPYEeMbIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJIbTaTaM O0YUYEHHS, a TAK)KE€ MEXIPEIMETHbIE CBA3M €CTECTBEHHO-HAYUHBIX YYE€OHBIX IPEIMETOB
Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus.

[Iporpamma mo (u3MKe ycTaHABIMBAET pacrpejesieHue ydeOHOro marepualna mno rojam oOydeHus (Mo Kiaccam),
IpelaracT NPUMEPHYIO IIOCIEA0BATEIbBHOCTh H3Y4YEHHs TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUS IIPEAMETHOIO
COJIEpKaHus U y4€Te BO3PACTHBIX 0COOEHHOCTEN 00yUaroIUXCsl.

[Iporpamma no ¢u3uke pa3padoTaHa C LEIbIO OKa3aHHUsS METOJIMYECKOM MOMOIIM YYHMTEN0 B CO3JaHUU padbouei
IPOrpaMMBI 110 y4€OHOMY MPEAMETY.

®du3zrka sBIAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (hHU3UUECKUE
3aKOHBI JIEKAaT B OCHOBE TPOIECCOB M SIBICHUN, M3y4aeMbIX XUMHUEH, OuWojorued, acTpoHOMHeW U ¢u3HUEeCKOn
reorpaduei, BHOCUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MpPENOCTaBlsseT Haubojee sCHble 00pasLbl
MPUMEHEHUSI HAYYHOT'O0 METO/a MO3HAaHMs, TO €CTh CI0CO0a MOJyUYEeHHUsI IOCTOBEPHBIX 3HAHUI O MUDE.

OpHa U3 riIaBHBIX 33/4a4 (PU3NYECKOro 00pa3oBaHUsS B CTPYKType 00IIero o0pa3oBaHMsl COCTOMT B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH U MHTEpeca K HayKe y 00y4yaronuxcs.

N3yuenne Qusukn Ha 0a30BOM YpPOBHE MpEANojaraeT OBJIAJEHUE CIEAYIOIMIMMH KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,
e OLEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;
e HHTEPIPETHPOBATH JAHHBIE U UCIIOJIB30BAaTh HAYUHBIE JOKA3aTEIbCTBA AJIS ITOJTYYEHUS BBIBOOB.



[lean m3ydeHus: Gpu3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpasoBaHUs ompeneieHsl B KoHienmmu mpernogaBaHus
yueOHoro npeamera «Pu3nka» B 00pa3oBaTesbHBIX opranu3anusx Poccuiickoit denepannu, peaqn3yronux OCHOBHBIC
oOmreoOpazoBaTenbHbIE MPOTPaMMBI, YTBepKAEHHOUW permeHueM Kosuternn MuHucTepcTBa mpocBemieHus: Poccuiickoit
®enepanuu (mpotokos oT 3 nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3suKu:
e TmpuoOpeTeHHWe WHTEpeca M CTPEeMJICHHS OOyYaIUXCS K HAYYHOMY H3YYCHHIO MPHUPOJbI, pPa3BUTHE WX
WHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOJIE MO3HAHUSA U (POPMUPOBAHUE HUCCIENOBATEIHCKOTO OTHOIICHUS K
OKPY’KAIOLIUM SIBICHUSIM;

e (opMupoBaHHME HAay4YHOTO MHMPOBO33PEHUS KaK pe3yJbTaTa M3Y4YCHHS OCHOB CTPOEHHUS MaTepuu U
(yHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (opMupoBaHUE TMPEACTABICHUN O poiu (U3UKA [JI1 Pa3BUTHUS JAPYIMX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHH;

e pa3BUTHE TMPEJACTABICHUM O BO3MOXHBIX cdepax Oyaymied npodecCHOHANIbHOU NESITeIbHOCTH, CBSI3aHHON C
(U3UKOI, MOArOTOBKA K JaJIbHEHIIEMy O0y4YEHHUIO B 3TOM HalpaBJICHUHU.
JlocTuxeHue ATUX IeJie mporpaMmbl 1Mo (U3UKE Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHMs O0ECIeunBaETCS
pELIEHNEM CIIEIYIOIINX 3244
e TmpuoOpeTeHne 3HAHUW O JAUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAHMYECKHX, TEIUIOBBIX, AJICKTPHUUECKHUX,
MAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpHOOpPETEHHE YMEHHI ONMUCHIBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS C UCTIOJIb30BAHUEM TOJIYYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEIICHHS MNPOCTEUINX PacYETHBIX 3aJa4 C HCIOJIb30BaHUEM (DPU3NUECKUX MOJICIICH,
TBOPYECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHMU HaOIIOAaTh TPUPOJHBIC SBICHUS W BBHINOJHATH ONBITHI, JIAOOpAaTOpHBIE PAOOTHI H
AKCIIEPUMEHTAILHBIC UCCIICIOBAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ MHPOpMaIel GU3MIECKOTO COACPKaHUs, BKIIFOYash HH(OOPMAIIUIO O COBPEMEHHBIX
JOCTUKEHUSIX (PU3UKHU, aHATIU3 U KPUTHYECKOE OIIEHUBAHWE HH(POpMAITUH;



e 3HAKOMCTBO cO cdepamu Mpo(ecCHOHATBHON NeATEIbHOCTH, CBSI3aHHBIMU C (U3UKOW, M COBPEMEHHBIMHU
TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHUIX (PU3HMUECKON HAYKH.

Ha usydenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus oTBoAUTCS 238 dacoB: B 7

KJ1acce — 68 "acoB (2 yaca B He/ien0), B 8 Kiacce — 68 yacoB (2 yaca B Henelnto), B 9 kiacce — 102 gaca (3 yaca B Heflenio).

[Ipennaraemeiii B mporpamme 1Mo (pu3MKe MepedeHb JTa0OpaTOPHBIX PaOdOT M OMBITOB HOCHUT PEKOMEHIATCIbHBIN
XapakTep, YUUTENb JeJIaeT BHIOOP MPOBEACHHUS JITAOOPATOPHBIX pabOT U OIBITOB C YYETOM MHIMBUAYATbHBIX OCOOEHHOCTEH
0Oy4JaronuXxcs, CUCKa IKCIIEPUMEHTANBHBIX 33JlaHui, MpeJijlaraéMblX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOTO K3aMeHa
1o (pu3MKe.



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Paznen 1. @u3uka v €€ posib B NO3HAHUM OKPY KaIOIIero Mupa.

®usnka — HayKa o npupoje. ABneHus nmpuponbl. OU3NUECKUE SBJICHUSA: MEXaHUYECKUE, TEIJIOBBIE, DJIEKTPUUYECKHUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousndeckue BeauuyuHbl. M3mepenue Qusnueckux BenuuuH. Duszmyeckue mnpuoOophl. llorpemHocTs H3MEpEeHHI.
MexayHapoiHasi CHCTEMa €IMHUIL.

Kax ¢usuka u apyrue ectecTBEHHbIE HAYKH U3y4arOT MpUpoy. EcTecTBeHHO-HAYyUHBIN METO/1 MO3HAHUS: HAOII0ACHHE,
MOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBMIKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 0OBICHEHHE HAOII0JaEMOTO
apieHust. Onucanue PU3NYECKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TeIJIOBbIE, JICKTPUIECKUE, MAaTHUTHBIC, CBETOBBIE SIBIICHHUS.

2. ®usnueckue NpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U IIU(GPOBBIM TPUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

OnpeneneHre UEHbI IeIEHUs IIKaJIbl U3MEPUTEIBLHOTO Tprbopa.

N3mepenne paccTosHUM.

N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEI.

N3Mmepenne TemnepaTypbl TPy NOMOIIH KHIKOCTHOTO TEPMOMETPA U AATUMKA TEMIIEPATYypPHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIOTE3bI: JAIBHOCTh MOJETA IIAPUKA, MYHIEHHOTO TOPU30HTAIBHO, TEM
OoJblIe, 4eM 0OJIbIIE BBICOTA MyCKa.

Pa3znen 2. IlepBoHayaibHble CBeIeHUSI 0 CTPOEHNH BellecTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

o v A w N



JBrxenue yactul BemiecTBa. CBs3b CKOPOCTH JIBMXKEHMSI YacTHIl C TeMIlepaTypoil. BpoyHoBckoe aBMXKEHUE,
auddysus. BzanmoaeiicTBre 4acTulil BEIeCTBa: NMPUTSHKEHUE U OTTAIKHUBAHUE.
ArperaTHble COCTOSIHUSL BEILECTBA: CTPOCHUE Tra3oB, XKHUAKOCTEH U TBEPABIX (KPUCTAIUIMUECKHX) Tel. B3auMocBs3b

MCIKIAY CBOMCTBaAMH BCHICCTB B PA3HBIX AI'PCTATHBIX COCTOAHHUAX M UX ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM. OcobenHocTH
arperaTHbIxX COCTOSIHMI BOJBI.

Hemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO TBUKECHHSL.

2. HaGmonenue nuddysuun.

3. HaOmonenue siBaeHMid, 00BACHAIOMUXCS IPUTSHKEHUEM WM OTTAJIKUBAHUEM YacTHUILL BELIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM (GoTorpaduii).

2. OnpIThI 10 HAOIIOJEHUIO TETIJIOBOIO PACILIMPEHUS Fa30B.

3. OnbIThI 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe nBMKEHME. PaBHOMEpHOE U HepaBHOMepHOe aABwkeHHe. Ckopoctb. CpenHsissi CKOPOCTh HpH
HEpPaBHOMEPHOM JBHKEHUU. PacyéT myTu v BpeMeHU JBUKEHUS.

SBneHue uHepMuU. 3aKOH UHEpLMU. B3anMoelicTBUE TeN Kak MPUYMHA U3MEHEHUsI CKOPOCTH JIBUXEHHUA Teil. Macca
Kak Mepa uHepTHocTu Tena. [InotHocTh BenjecTBa. CBA3b MIIOTHOCTU € KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BEILIECTBA.

Cunta Kak XapakTepHCTHKa B3aumoneucTBusa Ten. Cuna ympyroctu U 3akoH ['yka. M3mepeHue cuibpl ¢ IMOMOIIBIO
OUHAMOMETpa. SIBleHHE TATOTEHHsI W cuiia TsokecTd. Cuna TsSKECTH Ha Jpyrux IuiaHetax. Bec Tema. HeBecoMoCTs.

CroxkeHune CWJl, HallpaBJICHHBIX IO OJHOU IpsMoin. PaBHoxaeicTByromas cun. Cuna TpeHus. TpeHue CKOJIbKEHHUSI U TPEHUE
IOKOsA. TpeHne B IpUpOJE U TEXHUKE.

Jemoncmpayuu.

1. HabGnrogeHne MexaHM4eCKOro JIBMKEHHUS TeTa.

2. HM3mepeHune CKOpoCTH MPSIMOJIMHENHOTO IBUKECHUSL.
3. HaOmronenue siBleHUs HHEPITUU.



4.
5.
6.

Habmoienne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUU TEIl.
CpaBHeHHE Macc MO B3aUMOICHCTBUIO TEJL.
CrnosxeHue cuil, HalpaBJICHHbIX 110 OAHON IPSIMOM.

Jlabopamopnsie pabomul u onvimol.

1.

vk W

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBYDKCHHS (IIapyKa B KUIKOCTH, MOJCIH SJIEKTPUYECKOTO aBTOMOOWIS U
TaK jajee).

Onpenenenue cpeHel CKOPOCTU CKOJIBKEHUS OpycKa WM IIapyUKa MO0 HAKJIOHHOW MIIOCKOCTH.

Omnpenenenue MWIOTHOCTH TBEPIOTO Tea.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKEHUS (JleopMaiium) npy>KMHbI OT MPUII0KEHHON CHJIBI.

OMnBITHI, IEMOHCTPHUPYIOITNE 3aBUCHMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tella U XapaKTepa CONMPHKACAIOIINXCS
ITOBEPXHOCTEMN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIKOCTEN M ra30B.

Hasnenne. CriocoObl YMEHBLIECHHUS U yBEJIWYEHUs JaBieHus. [laBneHue ra3a. 3aBUCMMOCTD JABJICHUS Ta3a OT 00bEMa,
TeMriepatypsl. [lepenada naBiieHnst TBEPABIMU TEJIAMH, )KUJIKOCTAMM U razamu. 3akoH Ilackans. I[THeBMaTnyeckue MalvHeI.
3aBUCHUMOCTD AABJICHHS KMIKOCTH OT TiyOuHbl. ['mapocrarnueckuil mapagokc. CooOmarommecs cocynbl. [ uapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emsmn u armocepHoe paBiaeHue. [IpUuMHBI CyIecTBOBaHMS BO3AYIIHOW 00010uku 3emiu. OmbIT
Toppuuennu. U3mepenue atMmocepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBiICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 u13MepeHust aTMOC(HEpHOro 1aBJICHHUS.

JleficTBUE KMAKOCTH M ra3a Ha MOTPYKEHHOE B HUX Tejo. BeITamkuBaromias (apxuMenoBa) cujia. 3akoH Apxumena.
[LraBanue Ten. BoznyxomnaBaHue.
Jemoncmpayuu.

1.

2
3.
4

3aBUCUMOCTb JIABJICHUSI Ta3a OT TEMIIEPATYPHI.
[Tepenada naBiaeHUs KUAKOCTHIO U Ta30M.
Coobmraromuecs: CoCy/bl.

['mnpaBnuueckuii npecc.



[IposiBnenue nencTBus aTMOC(hEepHOTO TaBICHHUS.
3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TENA U TUIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.

© N oW

VYcnoBre miaBaHMs TEN: TUIABAHWE WJIM TMOTPYKEHHE TEJ B 3aBUCUMOCTH OT COOTHOLIEHHWS IJIOTHOCTEM Tela U
KUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPY>KEHHOM B KUAKOCTh YaCTH TeJa.

2. OmnpenesieHNE BBITATKABAIOIIECH CHIIBI, ICHCTBYIOIIEH Ha TEJNO, MOTPYKEHHOE B JKUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEH CUIIBL, JEUCTBYIOIIEH HA TEJO B )KUIKOCTH, OT MacChl TeJa.

4. OmbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb BBITAIIKUBAIOIIEH CHIIbI, IEUCTBYIOIIEH HA TEJIO B XKUIKOCTH, OT 00bEMa

IOTPYKEHHOMU B JKUJIKOCTh YaCTH TeJNa U OT INIOTHOCTH KUIAKOCTH.

5. KonctpyupoBaHue apeomMeTpa Uiy KOHCTPYUPOBAHUE JIOAKU U ONPENEIICHUE €€ IPY30I0bEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIHOCTb.

[IpocTble MexaHM3MBbI: pblyar, OJOK, HAKJIOHHAs IMJIOCKOCThb. [IpaBuno paBHOBecus pwiuara. [IpumeHnenue mpasuia
paBHOBecHs phiuara k 0J0Ky. «3o0iyi0T0oe npaBuiao» MexaHnuku. KIIJ[ mpocTeix Mexanu3amoB. [IpocTbie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckasa sHepruss. KuHeTmueckas W mnoTeHUManbHas sHeprud. lIpeBpaieHue OOHOro BHAA MEXaHUYECKOU
DHEPIruM B APYro. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHUKE.

Hemoncmpauuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Ompenenenue pabOTHI CHIIBI TPEHUS MIPU PABHOMEPHOM JBUKEHUH TeJla 10 TOPU30HTAILHON TTOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblUara.

3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. W3ydeHue 3aKOHa COXPAaHECHUSI MEXAHUYECKON SHEPTUH.



8 KVIACC

Pa3nea 6. TenioBLIe ABJICHHUS.

OCHOBHBIE TOJOXKEHUS MOJIEKYJSIPHO--KUHETHYECKON TEOpHH CTPOEHHMs BellecTBa. Macca M pa3Mepbl aTOMOB H
MoJIeKyJI. ONBITHI, TOJTBEPKAAIOUIIE OCHOBHBIE TIOJIOKEHHS MOJIEKYIISIPHO-KHHETHUYECKOU TEOPHH.

Monenu TBEPAOro, KUAKOTO U Ta3000pa3HOTO COCTOSAHMN BemiecTBa. Kpucrammmueckue M aMop(dHble Tena.
OObsicHEHHE CBOMCTB Tra3oB, KUAKOCTEH M TBEPIBIX TEJl HA OCHOBE MOJIOKEHHUH MOJEKYJSIPHO--KUHETHUYECKOW TEOpPHUHU.
CmaunBaHMe U KalWJUIIpHBIE SIBICHUS. TeIIoBoe pacliupeHUe U CKaThe.

Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBMXKEHHUS 4dacTull. BHyTpeHHss sHeprus. CrocoOsl
W3MEHEHUs BHYTPEHHEH SHEpPruM: TeIUlolepenaya U coBepllieHue padoThl. Buibl Temonepenadu: TEMIONPOBOJHOCTD,
KOHBEKLUS, U3ITy4YEHHUE.

KonnuecTBo TemnoTel. YjaenpHas TEMJIOEMKOCTh BellecTBa. TemIooOMeH M TEIUIOBOE paBHOBECHE. YpaBHEHHE
TerioBoro ©OanaHca. IlmaBneHume u  OTBepJeBaHME KPUCTAUIMYECKUX BELIECTB. YJENbHasg TEIUIOTa IJIaBJICHUS.
[TapooOpazoBanue u KoHjaeHcauus. Wcmapenuwe. Kumenuwe. VYjaenpHas TemioTa mMapooOpa3oBaHUs. 3aBUCHUMOCTD
TEMIIEpaTypbl KATIEHUS OT aTMOC(EPHOTO JaBICHUSI.

BrnaxxnocTts BO3ayXa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTA CTOPAHUS.

[Tpunuunel padotel TernoBbix aurateneit KIIJ[ tennoBoro asurarend. TemnoBble JBUraTeNM M 3alIUTa OKPYKaIOIIEH
Cpensl.

3aKOH COXpAaHEHMSI U MPEBPALICHUS] SHEPTUU B TEIJIOBBIX MPOLECCaX.

Jemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSL.

2. Habmoaenue nuddyszuu.

3. HaOmronenue siBeHU CMauyuBaHUS U KaWIJUISIPHBIX SIBJICHUM.

4. HalmroneHue TEmIoBOro pacimupeHus Tell.

5. V3meHeHue gaBieHus ra3a Npyu U3MEHEHUN 00bEMA U HAarPEBAaHUU WITH OXJIXKICHUU.



6. IlpaBuna n3MepeHus: TeMIepaTypsl.

7. Bugel Tennonepenaymu.

8. OxJaxkJieHHe MPU COBEPILICHUU PAOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HabnrogeHne KuTmeHusl.

12. HabnrogeHne mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Moaenu TeroBbIX ABUTATENEH.

Jlabopamopnwie pabomol u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI O BRIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbITHI 110 HAOIOJICHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEll.

Omnpenenenre qaBiaeHUs BO3lyXa B OajUIOHE HINPHUIIA.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHHS BO3yXa OT €ro 00bhEMa M HAarpeBaHUS W OXJIAXKICHHUS.

[IpoBepka rumoTe3spl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpPYyOKe OT

TEMIIEpaTypHI.

HaGnronenue n3aMeHenusi BHyTpEeHHEH SHEPTrUM Tejia B pe3yJibTare Terionepeaayn u padoThl BHEITHUX CHIL.

8. HccnenoBanue siBICHUS TEIJIOOOMEHA MPU CMEIIIMBAHUH XOJIOAHON U TOPSYEH BOJIBI.
OnpeneneHrue KOJIUYECTBA TEIJIOTHI, TMOJYYEHHOTO BOJONW MNpH TEIUIOOOMEHE C HarpeThiM METaUIMYEeCKUM
HWIMHAPOM.

10. OnpeneneHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npoiecca HCapeHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3/TyXa.

13. Onpenenenue yaeabHON TeIIOThI IUIABJICHUS JIbJA.
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Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.



Onektpuzanus Ten. JlBa poaa dEKTpUYECKUX 3apsanoB. BzaumopeiicTBue 3apsbkeHHbIX Tel. 3akoH Kyona
(3aBHCHMOCTD CHJIbI B3aUMOJCHCTBUS 3aPSKEHHBIX TEJ1 OT BEIMUUHBI 3apsAJI0B U PACCTOSHUS MEXKIY TEJIaMu).

Onektpuyeckoe mnose. Hanpssk€HHOCTH anekTpudeckoro mnosisd. [IpuHImm cyneprno3uiuu 3JIEKTPUYECKUX Mojei (Ha
KaueCTBEHHOM YpPOBHE).

Hocutenn »3ieKTpUyYecKuX 3apsoB. OJEMEHTapHbId snexkTpuueckuid 3apsa. Crtpoenune atoma. IIpoBopgHukn u
JTURJIEKTPUKHU. 3aKOH COXPaHEHHUS JIEKTPUUECKOTO 3apsa.

DJEKTPUYECKUM TOK. YCJIOBUSL CYIIECTBOBAHMS SJEKTPUUECKOrO Toka. McTouHukM mocTosiHHOro ToKa. JlecTBus
AJIEKTPUYECKOTO TOKA (TEMJI0BOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B KUIKOCTSIX U raszax.

Onextpuyeckas wnenb. Cuna Toka. OiekTpuueckoe HampspkeHue. ConpOoTHBIIEHHME ITPOBOJHUKA. Y IEJIBHOE
CONPOTHBJIEHUE BellecTBa. 3akoH OMa 11 ydactka nen. [locienosarensHoe u mapamienbHOE COEAMHEHUE TPOBOHUKOB.

Pabota m MOIHOCTh 3JIeKTpHYecKoro Toka. 3akoH Jxoyns—JleHma. OnexkTpuyeckue LHeNd W MOTPeOUTENU
AJIEKTpUYECKON 3HEpruu B ObITy. KopoTkoe 3aMblkaHue.

[TocrosiHHbIE MarHUTHL. B3anMoJelicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE moJjie. MarHuTHoe 1mosie 3eMJId U €ro
3HaYEHHE I KU3HHU Ha 3emiie. OnblT Dpcrena. MarHuTHOE 10JI€ AJIEKTPUYECKOro ToKa. [[puMeHenue 31eKTpOMarauToB B
TEXHUKE. J[eMCTBHE MAarHUTHOIO MOJS Ha NMPOBOJHUK C TOKOM. OJEKTPOABHUIAaTENb IOCTOSHHOIO TOKa. Mcmosb3oBaHMe
ANEKTPOABUTATEIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnswitel Dapages. SABnenue anexkTpoMaruutTHoM uHAyKIuu. [IpaBumno Jlenma. Dnexrporeneparop. CrocoObl MOTyUYeHUs
AJIEKTPUYECKON SHEPTUU. DIIEKTPOCTAaHLIMU Ha BO30OHOBIIIEMbIX HCTOUYHUKAX SHEPTUU.

Hemoncmpauuu.

DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DJIIeKTpOCTaTUUECKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[TpoBOHUKH U AUDIICKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.
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8. M CTOYHMKHM OCTOSIHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
10. DNEKTPUUYECKHUI TOK B HKUJKOCTH.
11. 'a30BBIU pa3psia.
12. I3MepeHue cuiibl TOKa aMIepMETPOM.
13. I3MepeHune 3JIeKTPUIECKOro HAMPSKEHUST BOJTBTMETPOM.
14. PeoctaT u MarasuH CONPOTUBIICHHM.
15. B3anmoeiicTBrE MOCTOSHHBIX MarHUTOB.
16. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3/IeJICHUs] MOJIOCOB MarHuTa.
17. MonenupoBaHrue MAarHUTHBIX TMOJIEH MOCTOSSHHBIX MAarHUTOB.
18. OnmbIT OpcTena.
19. MarHuTHOE MOJIE TOKA. DJIEKTPOMArHur.
20. JleiicTBME MArHUTHOTO TOJI HA MPOBOJIHUK C TOKOM.
21. DNEKTPOABUTATEb MTOCTOSTHHOTO TOKA.
22. ccnenoBanue SBICHUS AJIEKTPOMArHUTHOM MHTYKIIUH.
23. OnbiTel Papages.
24. 3aBUCUMOCTb HAMPABJICHUSI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUSI.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomuel u onvimol.
OnbITel IO HAOJIIOACHUIO JICKTPU3ALNY TEJI MHIYKIIUEH U TTPU COMPUKOCHOBEHUH.
UccnenoBanue AeCTBUS JIEKTPUIECKOTO MOJIS Ha MPOBOJHUKH U TUJICKTPUKH.
COopka 1 mpoBepka paboThI IIEKTPUUECKOHN TIEMU TTOCTOSHHOTO TOKA.
N3MepeHne u peryinpoBaHue CUJIbI TOKA.
N3mepeHue u peryupoBaHue HaMPSKEHUS.
UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS Ha
pesucrope.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUSI MPOBOJHUKA OT €ro JJIUHBI, IO
IIOIIEPEYHOT O CEYEHHUs U MaTepuaia.

[IpoBepka npaBuia CIOKEHUS HANIPSHKEHUM MPH MMOCIE0BATEIbHOM COEIMHEHUH IBYX PE3UCTOPOB.

[IpoBepka npaBuia AJig CHIbI TOKA MPU MAapauIeIbHOM COETMHEHUN PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HIYIIETO YEPE3 PE3UCTOP.

OnpeneneHre MOIHOCTU ANEKTPUYECKOTO TOKA, BBIAEISIEMOM HAa PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UJIYLIETO YEPE3 JIAMIIOUKY, OT HANPSIKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TIOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIMHEHUH U Pa3/ICICHUN.

HccnenoBanne nericTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIIPaBJICHHS TOKA B KaTYIIIKE.

N3ydenne neiicTBUSI MAarHUTHOTO OISl HA TPOBOJAHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/] anexrpoaBuraTeIbHON yCTaHOBKH.

OnbITel IO MCCJIEAOBAHUIO SIBIICHHUSI JIIEKTPOMArHUTHOM WHIYKIMHU: HWCCIEJOBAHHE HW3MEHEHUW 3HAYEHUA H
HaIlpaBJICHUS] UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. MexaHnueckue siBJIeHHS.

Mexanuueckoe aBwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHMYECKOTO JABUKEHUS.
PaBHOMepHOE mpsIMONMHENHOE BHKeHUE. HepaBHOMEPHOE NpsMOIMHENHOE ABMKEeHHE. CpeHsss U MTHOBEHHAs] CKOPOCTh
TeJIa [IPU HEPABHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHoyckopeHHOe nipsimoninHeliHOe aBmkeHne. CBobomHoe najenne. OnbiTel [anmes.



PaBHOMepHOE nBHXKEHHE MO OKpykHOcTH. llepron m wacrora oOpamenus. JIluHeliHas W yrjaoBas CKOpPOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHUE.
[TepBsiit 3akoH HetoToHa. Bropon 3akoH Herorona. Tperuit 3akoH HeroToHa. [IpuHun cynepno3unuu Cul.
Cuina ynpyroctu. 3akoH ['yka. Cunna TpeHus: cujia TPEHUS CKOJIBKEHUS, CUjla TPEHUS MTOKOs, IPYTrue BUABI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO najeHus. JBmkenue miaanet Bokpyr CoHia.
IlepBas kocMHu4decKass CKOpocTb. HEBECOMOCTD U Meperpys3KH.
PaBHOBecue maTepuanbHOl TOUKM. AOCOMIOTHO TBEPAOE Teno. PaBHOBecwe TBEPAOro Tena € 3aKPEIIEHHOW OCHIO
BpaiieHusa. MomeHt cuibl. LleHTp TsxecTu.
Nmnynece Tena. U3MeHenne umitynbca. IMImynbe Cuiibl. 3aKOH COXPaHEHUS! UMITYJIbCa. PEaKTHUBHOE IBUKEHUE.
Mexanuueckass pabora W MOIIHOCTh. PaboTa cui TSOKECTH, YNPYroctd, TpeHus. CBs3b 3HEPrud U padOTHI.
[loTeHnManbHass JHEPTUsl TeJa, MOAHATOTO HAJ IOBEPXHOCTHIO 3eMid. lloTeHUManbHAs SHEPIUS CKATOW MPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKOUN SHEPTUU. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHUU.
Jemoncmpayuu.
Hab6nronenne MexaHMuecKoro JIBIKEHUSI TeJla OTHOCUTEIBLHO Pa3HbBIX Tell OTCUETa.
CpaBHEHUE MyTEW U TPACKTOPUM JBUXKEHHUS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.
N3mepenne CKkopoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUS.
HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.
HaGnronenue nBuXeHUs Tela 1Mo OKPYKHOCTH.
HaGnrogenne MexaHWYecKUX SBJICHHMM, MPOUCXOIAIMX B cucTeMe oTcuéra «Tenexka» mnpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUW OTHOCUTEIBHO KaOUHEeTa (PU3UKH.
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7. 3aBUCHMOCTb YCKOPEHHMS Tea OT MACCHI TeJla U JEUCTBYIOIIEN HA HETO CHUJIBL.
8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOICHCTBUU TEJL.

9. HM3meHneHune Beca Tena npu YCKOPEHHOM JIBUKEHUH.

10. [Iepenaua nMnysnbca npyu B3aMMOJICUCTBUU TE.

11. [IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOICUCTBUU TEll.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aHUMOJEHCTBUH.



13. CoxpaHeHHE UMITYJIbCa TP a0COFOTHO YIIPYTOM B3aUMOJICHCTBHUMU.

14. HabnrogieHre peakTUBHOTO ABMKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHHe MEXaHUYECKON SHEPTUU MIPH IBMXKCHHUH TeJla TI0J1 JEHCTBUEM MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoHcTpymnpoBaHue TpakTa JJIsg pa3roHa v JadbHEHIIIEr0 paBHOMEPHOTO JBMIKEHUS IIAPUKA WA TEICKKH.
Omnpenenenre CpeaHEH CKOPOCTH CKOJIBKEHUS OpyCcKa WIIA JBMKEHUS MIApHUKa TI0 HAKIIOHHOH TUIOCKOCTH.
Omnpenenenre yCKOPEHUs Tella IPU PABHOYCKOPEHHOM JIBUYKEHUH MO0 HAKIIOHHOM TIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4aJIbHON CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKCHHHM 0€3 HAa4aJIbHON CKOPOCTH IyTH OTHOCSTCS KaK Psif
HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE TIPOMEXYTKH BPEMEHHU OJTMHAKOBHI.

WccnenoBanue 3aBUCUMOCTHY CUJIBI TPEHUS CKOJIBKEHHSI OT CUJIbl HOPMAJIbHOTO JaBJICHUS.

Omnpenenenue kodhPuieHTa TPEHUS CKOJIBKEHUS.

Omnpenenenre KECTKOCTU TIPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS ITPU PABHOMEPHOM JBM)KCHHUH TeJIa TT0 TOPU30HTATILHON TTOBEPXHOCTH.

10. OmpenenieHne pabOTHl CHIIBI YIIPYTOCTH TMPH MOABEME Tpy3a C MCIOJIB30BAaHUEM HETOABHKHOTO W TTOBHYKHOTO
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11. I3yueHue 3akOHa COXpaHEHUsI YHEPTUU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUM: MEPUO/I, 4aCTOTa, aMILIUTyAa. MaTeMaTU4eCKuid u
MPYKUHHBIN MassTHUKU. [IpeBpaiiienre sHeprun npu Kojie0aTeIbHOM JIBHYKEHUU.

3aryxatonue kosneOanus. BeiHyx)7aeHHBbIE KoseOaHus. Pe3onanc. Mexanuwdeckue BONHBI. CBOMCTBA MEXaHWYECKUX
BOJIH. [IpomosibHBIE M mONEpedHble BOJHBL. J[TMHA BOJHBI U CKOPOCTh €€ pacHpoCTpaHeHUs. MexaHW4eCKHE BOJIHBI B
TBEPJIOM TEJIE, CENCMUYECKUE BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa U BhicOTa TOHA. OTpaxeHue 3Byka. MHGpa3ByK U yiIbTpa3ByK.

Jemoncmpayuu.



HabGmonenue xonebanuii Tei moj JeHCTBUEM CHIIBI TSXKECTH U CHJIBI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabitoieHue BbIHYKIE€HHBIX KOJIE0aHUI U pe30HaHCcA.

PacnipocTpanenne npoAoabHbIX U TONEPEUYHBIX BOJIH (HA MOJEINN).

Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHM PE30OHAHC.

A o

Jlabopamopnwie pabomel u onvimol.

Omnpenenenre 4acTOThI U MEpUo/Ia KoJIeOaHUN MaTEMAaTHYECKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEproIa KoJieOaHUM MPYKUHHOTO MasiTHUKA.

UccnenoBanue 3aBUCUMOCTH NEpUOJia KOJICOAHUN MOBEIICHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH Teproia KojaeOaHui MpyKMHHOTO MasiTHUKA OT MacChl rpy3a.

[IpoBepka HE3aBUCUMOCTH MEPUOIa KoJeOaHuil Tpy3a, MOBEIICHHOTO K HUTH, OT MacChl Ipy3a.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuoja KoJieOaHUN TPYKUHHOTO MasiTHUKA OT Macchl Tpy3a u
KECTKOCTU NPYKUHBI.

7. V3MepeHue yckopeHusi CBOOOAHOIO MaICHUS.
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Paszges 10. DieKTpOMarHuTHOE 1M0JI€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  JJEKTPOMarHuTHble  BOJHBL.  CBOICTBa  3JIEKTPOMAarHUTHBIX  BoJH.  [llkana
ANEKTPOMArHUTHBIX BOJIH. VICTIOJIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupojaa ceera. CKOpocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBolicTBa 2JICKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydeHue CBOWCTB JICKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO Tese(oHa.

Pa3nen 11. CBeToBbIe ABJICHHUS.



JlyueBasg monenb ceta. Mctounuku ceera. IIpsmonuneiiHoe pacnpocTpaHeHue cBera. 3arMeHus ConHua u JIyHbL
OTtpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKEHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpesnomieHus cBera. [lonHoe BHyTpeHHee oTpaxkeHue cBera. Mcmoiab30BaHHME MOJTHOTO
BHYTPEHHETO OTPaKEHUS B ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xonm mydeit B nmuH3ze. Ontuueckas cuctema (poroammapara, MUKPOCKOIIA M Telleckoma. ['71a3 kak omTmueckas
cucteMa. ban3opyKocTh U JanTbHO30PKOCTb.
Pasnosxxenue 6enoro csera B criekTp. OmnbiTel HptoToHa. CrioskeHue CeKTpaibHbIX IBETOB. Jlucmepcus cBeTa.
Jemoncmpayuu.
[IpssMmonMHEHOE pacIpOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue caera.
OnrTuyeckuid CBETOBOI.
Xox mydeii B cOOUpAroIIei JInH3e.
XoJ1 Ty4el B pacCEUBArOIICH JIMH3E.
[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.
[Tpuntun aeicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Moaens ri1asa.
11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.
12. [lony4yenue 6em0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHUSI CBETOBOTO JIyda OT yTJia MaJICHHUS.
2. W3ydeHue xapakTepUCTUK U300pakeHUs peIMeTa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH yTJla IPEJIOMIIEHUS] CBETOBOTO Jiyda OT yria MaJeHus Ha TPaAHUIIE «BO3AYX—CTEKIO».
4. TlomyueHue U300paKEHUI C TOMOIIBIO COOMPAIOIICH JTUH3BI.
5. Ompenenenue HOKyCHOTO pacCTOSHUS U ONTHYECKON CHIIBI COOMPAIOLEH JINH3HI.
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6.
7.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OMnBITH IO BOCTIPUATHIO IIBETA TIPEIMETOB MIPH X HAOIIOJCHUH Yepe3 IBETOBBIC (DUIBTPHI.

Pa3znena 12. KBanroBble IBJI€eHUS.

OmnsiTel Pesepdopna u ninanerapHas mozens atoma. Mojaens atoma bopa. Mcnyckanue U norsouieHue cBeTa aTOMOM.
KBanTel. JInHelyaTsie CIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eTa- u raMma-usnydeHus. CTpoeHue aToMHOTO sifjpa. HykimoHHas MOens aTOMHOTO sIpa.
N3otonsl. PannoaktuBHbIe npeBpaienus. llepuoa nomypacnana aTOMHBIX sep.

SnepHble peakuny. 3aKOHbI COXPaHEHUS 3apsII0BOIO U MaCCOBOTO YKCEII. DHEPTUs CBSA3M aTOMHBIX s1ep. CBs3b Macchl
v sHepruu. Peakuyu cunaTtesa u nenenus saep. Mecrounuku sHeprun ConaHua U 3BE37.

Anepnas sHepreTuka. [[elicTBUsA paguOaKTUBHBIX U3IYYEHHUN HA JKUBBIE OPraHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6

CnexTpbl U3ITy4eHUS U MOTJIOIIEHHUS.

CrexTpbl pa3IMvHbIX Ta30B.

CnekTp Bogopoa.

Habnronenue tpexoB B kamepe Busbcona.

Pabora cuéTtunka HOHU3UPYIOLIUX U3TYyYSHUH.

Perucrparius nznydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

Halnronenue CruionHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHS.
HccnegoBanue TPEKOB: M3MEPEHUE IHEPTUU YACTHIIBI IO TOPMO3HOMY IyTH (110 (hoTorpadusim).
N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpUTEIBLHO-00001AIOIINI MOYJIb.

[ToBTOpUTENHEHO--0000MITAIONINH MOYJTH IPEAHA3HAYEH SISl CUCTEMATU3AINH U 0000IIEHHS TIPEIMETHOTO COEPKaHUS
U ONBITa JCSITCIBHOCTH, NMPUOOPETEHHOTO TPH W3YYEHUH BCEro Kypca (DM3WKH, a TaKXKe JUIsl TMOATOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHY M0 (pU3HUKE JJIs1 00yUaroIIMXCsl, BRIOPABIIMX 3TOT yU€OHBIN MpeaMeT.



[Ipy w3ydeHMH AAHHOTO MOXYJS PEATU3YIOTCS U CHCTEMATU3MPYKOTCA BHUABI JEATEIBHOCTH, Ha OCHOBE KOTOPBIX
oOecrieunBaeTCsl JOCTHKEHUE TPEAMETHBIX W METANpPEAMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB O0ydeHUs, (opMUPYETCS
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB MCCIEAOBAaHUS SIBIICHUI NMPUPOJbI U TEXHUKH, OBJIAJICHUE
YMEHUSIMU OOBSICHATh (PU3MUECKUE SIBJICHUS, PUMEHSISI TOJIyYeHHbIC 3HAHMS, PEIlaTh 3a7a4i, B TOM YUCII€ KaYeCTBEHHbIE U
AKCIIEPUMEHTAJIBHBIE.

[IpyHIMOUATBEHO JAESATEILHOCTHBIM XapakTep MaHHOTO pasliefia peaau3yercss 3a CYET TOro, 4To oOydarouiuecs
BBIMNOJIHSIOT 33/IaHUS1, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHUHN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SBJICHUS B OKPYKAIOIICH MpUpoJIe U
[IOBCEJHEBHOM KU3HU;

WCIIOJB30BaTh HAYYHBIE METOJbI HUCCIENOBaHUsl (U3UYECKUX SBJICHUM, B TOM 4YHCIE [JIsi MPOBEPKU THUIOTE3 U
MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHbIE OCHOBBI HamOoJiee BaKHBIX JOCTHKEHHM COBPEMEHHBIX TEXHOJOTUH, HalpuMep, MPaKTUYECKOTO
HCIOJIb30BaHUsl PA3JIMUYHbIX UCTOYHUKOB SHEPIrUM Ha OCHOBE 3aKOHA IIPEBPAILLECHUS U COXPAHECHUS BCEX M3BECTHBIX BHUJIOB
JHEPIHUH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS HAMpaBiICHO Ha JOCTIKCHHE JHUYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCJ'IBHI)IX PE3YyJIbTATOB.

B pesynbrate uzydenus ¢uzMKu Ha ypOBHE OCHOBHOTO 00IIeTro oOpa3oBaHus y oOydaromierocs OyayT cpopMUpOBaHBI

CICAYIOMUC JTUIHOCTHBIC pC3YJIbTAThI B YaCTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PU3NYECKOUN HAYKU;

— LIEHHOCTHOE OTHOIIEHHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYXJCHUU OOIIECTBEHHO 3HAYMMBIX M 3THUUYECKHX MPOOJIEM, CBSI3AHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTIKEHUN (PU3UKH;

— OCO3HaHHUE BaXHOCTH MOPAIbHO--3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUS:

— BOCIIPUSATHE DCTETUYECKUX KauyecTB (PU3NUECKOW Hayku: €€ TapMOHUYHOTO TOCTPOCHHS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUMA:

— OCO3HaHHE IIEHHOCTH (U3UUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUSI MUPa, OCHOBBI Pa3BUTUS TEXHOJIOTHUH,
BAXKHEHUILIEN COCTABIISIIOLIEN KYJIBTYPBI;

— pa3BUTHE HAYYHOU JTH0003HATEILHOCTH, MHTEPECA K UCCIIEA0BATENLCKON IEATEIbHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbSl U IMOLHOHAJIBHOI0 0JIATONOJIy YU

— OCO3HAaHUE ILIEHHOCTH O€30MacHOr0 o0pa3a *U3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpPE, BaXKHOCTU MPaBUI
0e30macHOr0 TMOBEJACHUSI HAa TPAHCIOPTE, Ha JOpOrax, C JJICKTPUUECKHUM U TEIUIOBBIM O0OPYIOBaHHEM B JIOMAITHUX
YCJIOBUSIX;

— c(hopMUPOBAHHOCTH HaBBIKA pedIeKCcHH, TPU3HAHUE CBOETO MPaBa Ha OMMOKY M TAKOTO e MpaBa y APYyroro 4eJoBeKa;



e 6) TPYI0OBOIO BOCIIUTAHMSA:

e — AKTHUBHOC yYacTHE B PEIICHWHU MPAKTUYECKUX 3a/ad (B paMKax CEeMbH, 00pa3oBaTeILHOW OpraHW3aIly, TOpoaa, Kpas)
TEXHOJIOTHUECKON M COIMAIEHOM HAMPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIC U PU3NICCKUX 3HAHUIA;

e — HHTEPEC K MPAKTUYECKOMY H3YUYCHHIO TTPO(eccHii, CBI3aHHBIX ¢ (PU3UKON;

e 7)3K0JIOrHY€CKOr0 BOCIIUTAHUA:

e — OpHEHTAIWA Ha PUMEHECHHE QU3MYCCKUX 3HAHUU JIJIS PEIICHHS 3a/1a4d B 00JIaCTH OKPYXKAIOMIEH Cpebl, IIIaHUPOBAHUS
MIOCTYITIKOB M OI[EHKH UX BO3MOYKHBIX ITOCJICJICTBUH JIJISI OKPY’KAIOIIEH CPeIbl;

e — OCO3HAHHE II0OATBHOTO XapaKTepa SKOJOTUYECKUX IPOOIEM U IMyTeH UX pelIeHUs;

e 8) aganTanum K U3MEHSIOIMMCS YCJIOBHUSAM CONMATBHON 1 PUPOJIHOM Cpeabl:

e — TOTPEOHOCTHh BO B3aWMOJCHCTBHU TIPH BBIMOJHCHUH WCCIICIOBAHUNA W TIPOEKTOB (DU3WYECKON HAMpPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM APYTHX;

e — MOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO e TEIbHOCTD;

e — MOTPEOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHHM, B TOM YHCIIE (OPMYITHPOBATH HJICH, IOHSATHS, TUHIIOTE3bI O (PU3UIECKHUX
00BEKTaX M SIBICHHSIX;

e — Oco3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKHY;

e — IJTJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UICCKUX 3HAHUI;

e — CTpEMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aWMOCBSI3W TPHUPOJBI, OOIIECTBA M DKOHOMUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

e — OIIEHKA CBOMX JCHCTBUH C YUETOM BIHMSHHS Ha OKPYKAIOIIYIO CPETY, BO3SMOXKHBIX TJI00TbHBIX MTOCIIECICTBHM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrate ocBOoeHUs MporpaMmbl 1o (pU3MKE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs y 00ydaronierocst OyayT
chopMHpPOBaHb MeTalpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE MO3HABATEIbHBIC YHUBEpCAJIbHBIC Y4YCOHBIC ICHCTBUS,
KOMMYHHUKATHUBHBIC YHUBEPCATIbHBIC YUCOHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.



Ilo3naBaTe/ibHBIE YHuBEpPCAJIbHbIC y‘leﬁHLIe I[eﬁCTBHﬂ

Ba3oBble Jiornyeckue aeiicTBHA:

BBISIBIIATH U XapaKTEPHU30BaTh CYMIECTBECHHBIC TPU3HAKN OOBEKTOB (SIBIICHUN);

YCTaHABJIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(DUKAIIUN, OCHOBAHHUS NIl 000OIIECHNUS U CPAaBHCHHS,

BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTpUBAEMBbIX (DaKTaX, MTAHHBIX U HAOTIOACHUSIX, OTHOCSIIIMXCS K
(U3NIECKUM SBIICHHSIM;

BBISIBIISITh TIPUUMHHO--CJICJICTBEHHBIE CBSI3U MPHU M3YYEHUU (PU3UUYECKHUX SIBJICHUN M MPOIIECCOB, JIENaTh BBIBOJBI C
HCITOJIb30BAaHUEM JICIYKTUBHBIX W WHIYKTUBHBIX yMO3aKIIOUCHHWH, BBIABUTATh THUIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEJIMYUH,;

CaMOCTOSITENILHO BBIOMpaTh CIOCO0 pelieHus ydeOHOM (Qu3nyeckod 3amauyu (CpaBHEHHWE HECKOJIBKUX BAapUAHTOB
pernieHus1, BELIOOp HanboJee MOAXOISIIET0 C YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciieqoBarejLbCcKue JeiCTBUSA:

HCITOJTH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;

MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTaBJIEHHOMY TUIAHY OTIBIT, HECIOXKHBIA (PU3NUECKUIA IKCIIEPUMEHT, HEOOIBITIOE
UCCleI0BaHNnEe (PU3NYECKOTO SBJICHUS,

OIICHMBATh HA NPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OPMAIIMIO, TOIYYECHHYIO B XOJI€ HCCJCJAOBAHUS WU
IKCIIEPUMCHTA;

CaMOCTOSITENIbHO (PopMynupoBaTh 00OOIIEHHUS] M BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO HAOJIOJEHUS, OIbITA,
WCCIICTOBAHMS;

MIPOTHO3UPOBATH BO3MOXKHOE JTalibHEHIIIEe pa3BUTHE (PU3NYECKUX MPOIIECCOB, & TAKXKE BBIBUTATH MPEIOI0KCHUS
00 WX pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTAaX.

Pabora ¢ undopmaunmeii:

NPUMEHSATh Pa3IMYHBIC METO/ABI, HHCTPYMEHTBI W 3aIpPOChl MPHU IMOWCKE W O0TOOpe WHGOPMAIMH WU JTaHHBIX C
y4ETOM MIPEAJIOKEHHOM YIeOHON (hU3MIECKOM 3a1a4u;
aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH MH(POPMAIIUIO PA3IUYHBIX BUJIOB U (HOPM MPECTABICHUS;



CaMOCTOSITENIFHO BBIOMPATh ONTUMAaJbHYIO (hopMy mpencTaBieHHs WHOOPMALWKA U WILIIOCTPUPOBATH pEIIaeMble
3aJla4¥ HECJIOXKHBIMU CXEMaMH, AarpaMMaMu, WHOU rpadukoi U MX KOMOMHAIIUSIMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eiCTBUS:

B XOJIe 0OCYXKJeHUsl Yy4eOHOro Marepuaia, pe3ysibTaToB J1abOpaTOpHBIX padOT M MPOEKTOB 3a/laBaTh BOIPOCHI MO
CYIIECTBY O0OCYXJaeMON TeMbl M BBICKA3bIBaTh WJICH, HAIICJICHHBbICE HaA PpEIICHUE 3aJauyd U MOJACp:KaHue
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

COTIOCTABIISATh CBOM CYXICHUS C CYXJACHUSMH APYTUX YYAaCTHUKOB AUAOra, 0OHApYy>KUBaTh Pa3IU4HE U CXOACTBO
MIO3UILIMH;

BbIpakaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABISATh PE3YJbTAaThl BBIMIOJTHEHHOTO (DU3WYECKOTO OmblTa (IKCIEPUMEHTA, UCCIEeI0BaHUs,
MIPOEKTA);

NOHUMAaTh M HKCIOJIb30BaTh MPEUMYIECTBA KOMaHIHON M WHIUBUIYAIIbHONW paOOThl MPHU PEHICHUH KOHKPETHOU
busrueckoi mpoOIeMBI;

IPUHUMATh L€ COBMECTHOW NIESITEIIbHOCTH, OPraHU30BBIBATh JEUCTBUS MO €€ JOCTHKEHUIO: PacIpeneisaTh POy,
00CyXKaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

BBINIOJIHATh CBOIO YacTh palOOThI, JOCTUTAs KAUeCTBEHHOI'O pe3yJbTara MO CBOEMY HAIPaBJICHUIO U KOOPJIUHUPYS
CBOU JICUCTBUS C APYTUMH YJI€HAMH KOMaH/IbI;

OIICHMBATh KA4ye€CTBO CBOETO BKJIaJia B OOIIMH MPOAYKT MO KPUTEPUSM, CAMOCTOSITENIBHO C(HOpMYyIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBUS.

PeryisiTuBHBIC YHMBeEpPCAJIbHbIC YUeOHbIe NelCTBUA

Camoopranusamnus:

BBISIBJISITH MMPOOJIEMbI B )KM3HEHHBIX U YUEOHBIX CUTYAIUIX, TPEOYIOMUX IS perieHus (U3nuecKux 3HaHuM;
OpUEHTHUPOBATHCS B PA3IMYHBIX MMOAXOAAaX NMPUHATHSA PEIICHUN (MHAWBUIyaIbHOE, NPHUHIATHE PEUIEHUS B TpYMIIE,
OPUHATHE PELICHUHN TPy );



e CaMOCTOSITEIBHO COCTAaBJISATh ANTOPUTM pelieHus (U3NYECKOM 3aJayu WM TUIaHA MCCIEAOBAHUA C YYETOM
MMEIOIIHXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH MPEJIAraéMble BapUaHThI PEIICHMIA;

e JesaTh BIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

e J1aBaTh AJICKBATHYIO OLICHKY CUTyallMU U MpeyIaraTh IIaH €€ U3MEHEHNS,

e OOBACHATH MPUYHHBI JTOCTIKEHUS (HEIOCTHKEHHSI) pPe3yIbTaTOB JAEATEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY
OIBITY;

e BHOCHUTbH KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BBIIIOJHEHUS (PU3NYECKOTO MCCIIETOBAHUS UIIU MIPOEKTA)
Ha OCHOBE HOBBIX 0OCTOSITENILCTB, U3MEHUBILINXCS CUTYallU, YCTAHOBJIEHHBIX OLIIMOOK, BOZHUKILIUX TPYJHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

e CTaBUTh ce0s HAa MECTO JPYroro 4ejoBEKa B XOJE CIOpa WU JUCKYCCHHM Ha HayYHYIO TEMY, IOHMMaTb MOTHUBBI,
HaMEpPEHHUs U JIOTUKY APYIroro;

e IIpU3HABaTh CBOE MPABO HAa OMIMOKY MpHU pelIeHUH (U3MUECKUX 33a]ad WIM B YTBEP)KICHHUSAX Ha HayyHbIE TEMbI U
TaKO€ K€ IPaBO IPYyroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 Kjacce IpeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)xaTh C(HOPMUPOBAHHOCTD y

0Oy4Jaronuxcst yMEHUM:

e HCIIOJIb30BaTh MOHATHS: (pU3MUECKHE M XMMHUYECKUE SIBJICHUS, HAONIOIEHUE, SKCIEPUMEHT, MOJENb, TMIOTe3a,
€AMHULBI (U3MYECKUX BEJIWYMH, aTOM, MOJIEKyJla, arperaTHbleé COCTOSIHMSI BemiecTBa (TBEpIOE, KHIKOE,
razoo0pasHoe), MeXaHW4YeCcKoe JBHXKEHHE (PAaBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHs,
paBHOJICUCTBYOIIAs cuiia, nedopMmanus (yrnpyras, IiacTU4eckasi), HEBECOMOCTb, COOOIIAONTUECS COCY/IbI;

e paznuuath sABIeHUS (qudQdy3us, TEIIOBOE IBUKEHUE YACTHUI] BEIIECTBA, PABHOMEPHOE JABMKEHHE, HEPABHOMEPHOE
IBUKEHHE, WHEPIIMSI, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPJBIX TEJ C 3aKPEIIEHHONW OChIO BpallleHUs, repeaaya
JaBJICHUS TBEPABIMHU TeJaMH, XHUAKOCTAMH W Ta3aMmH, aTMoc(hepHoe IaBieHHe, MIaBaHWE Tell, MpPEeBpaIlCHUs



MEXaHUYECKOI PHEPIUHU) M0 ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIIUX JAHHOE
duznyecKoe sBICHUE;

pacrno3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SBJICHUN B OKPYXAIOLUIEM MHUpPE, B TOM 4YHCIE (PU3NYECKHUE
SBJICHUSI B IPUPOJC: IPUMEPHI IBMXKECHMS C PA3JINYHBIMU CKOPOCTSIMH B JKUBOW U HEXKUBOU IIPUPOJE, NEHCTBUE CHUIIBI
TpPEeHHsI B MPHUPOJEC M TEXHUKE, BIUAHHUE aTMOC(HEPHOTO JABJICHHS Ha KUBOW OpPraHW3M, IUIaBaHUE PHIO, pblYard B
TeJe 4YelOBeKa, MPU ATOM NEPEBOJAUTH MPAKTUYECKYIO 3a/Jayy B yueOHYIO, BBLICHATH CYIICCTBEHHBIC CBOMCTBA
(mpu3HaKy) GU3HUECKUX SIBICHUI;

OINUCHIBaTh W3YYEHHbIE CBOMCTBA T€Nl U (PU3NYECKUE SBIICHUS, UCIIONB3Ys (U3NUYECKUE BEIMYMHBI (Macca, 00bEM,
IJIOTHOCTH BEILECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHASL CKOPOCTh, CWJIA YIIPYIOCTH, CUJa TSYKECTHU, BEC TEJa, CUIIA
TpeHusi, JaBlieHue (TBEPAOro Tena, JKUJIKOCTH, ra3a), BbITAJKHUBAIOLIAs CHUJIa, MEXaHWYecKkas padoTa, MOIIHOCTH,
IJIEYO CHJIbI, MOMEHT CHJIbl, KO3(Q(UUIHUEHT MOJE3HOrO JEUCTBUS MEXaHW3MOB, KMHETHYECKas W MOTEHUHAJIbHAs
SHEPrus), MpU ONUCAHUHU MPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI MCIOIb3YyEMbIX BEJIMUYMH, UX 00O3HAUEHUS U
€AMHULBI (PU3MYECKUX BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBS3bIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIMUHUHY C JIPYTUMHU
BEJIMUMHAMU, CTPOUTH TpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS M MPOIECChI, MCMOJb3ys IpaBuia CIOXKEHUS CUl (BIOJIb
oJHOM TipsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena, TpaBUJIO paBHOBecUs phiuara (OJI0Ka), «30JI0TOE
NpPaBUJIO» MEXaHHKHU, 3aKOH COXPaHEHMs] MEXaHWYECKOM HEpPIruu, Mpu 3TOM J1aBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (U3UUECKUE SIBJICHUSA, TMPOLECChl M CBOWCTBA T, B TOM YHCIE€ U B KOHTEKCTE CHUTyalul
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh IPUUYNHHO--CIICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKHUX IIIaroB C Omopod Ha 1-2 H3y4EeHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemath pacué€THble 3a1a4u B 1—2 1eicTBUs, UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEINYMHBDIL:
Ha OCHOBE aHAJIM3a YCJIOBUS 3a/1a4y 3aMKUChIBATH KPATKOE YCIOBUE, MOJCTABIATh (PU3NYECKUE BEIMYUHBI B (POPMYIIbI
U TPOBOJUTH pacy€Thl, HAXOAUTh CIPABOYHbIC JIaHHbIE, HEOOXOAMMBIEC [UJIi pEUIeHUs 3aJady, OLEHUBATH
PEATUCTUYHOCTH MOTYYEHHON (U3UYECKON BETNUHHBI;



pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIINTh MPHU MOMOIIHN (GU3UYECKUX METOJIOB, B OMMCAHUU HCCIEAOBAHNUS
BBIJICTISITh TIPOBEPSIEMOE MPEAINoioKeHne (TUMOTe3y), pa3inuyaTh M HHTEPIPETUPOBATH IMOJYUYEHHBIN pe3ynbTar,
HAXOJUTh OIMIKUOKH B XOJI€ OMBITA, JIEIaTh BBIBOJIBI 110 €r0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHl MO HAOMIONECHUIO (PU3UYECKUX SBICHUN WU (PU3NUYECKHX CBOMCTB Tel: (OpMYyJIHpPOBATH
MIpOBEPsiEeMbIEC TPEANONOKEHHUS, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOTO 000pYyI0BaHUS, 3aMCHIBATh XOJI OTbITa U
(bopMyIMpOBaTh BHIBOIHI,

BBITIOJHATh TpsIMbIe HM3MEPEHUS PACCTOSIHMS, BPEMEHH, MacChl Tena, 00bEMa, CHIBI W TEMIEpaTypbl C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX NMPUOOPOB, 3alUCHIBATh IOKa3aHUS NPUOOPOB C YUYETOM 3aaHHOM
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DM3MUECKON BEIWYMHBI OT JAPYrOMl ¢ MCHOIB30BAaHUEM TMPSMBIX
M3MEpEeHUil (3aBUCUMOCTH TyTH PAaBHOMEPHO [BIDKYIIErOCs Tela OT BPEMEHHW IBWKCHHS Tela, CHIbl TPEHUs
CKOJIbKEHUSI OT Beca Tella, KauecTBa 00pabOTKM MOBEPXHOCTEH TEN W HE3aBUCUMOCTU CHJIbI TPEHHUS OT IUIOIIAIH
COTIPUKOCHOBEHHUS TE€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS MPYKUHBI, BBITAJIKUBAIOIIEH CUJIbI OT 00bEMa MOTPYKEHHON
YacTH TeJa U OT IJIOTHOCTH KUAKOCTHU, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO TIOTPYKEHO
TEJ0, YCIIOBUW IJIaBaHUS TEJ, YCIOBHI paBHOBECHs phpluara M OJOKOB), y4acTBOBATh B IUIAHWPOBAHUU YYEOHOTO
WCCIIEIOBaHMsI, COOMPATh YCTAHOBKY W BBIMOJNHATH HM3MEPEHUs, CIEAys MPEAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIIMYMH B BUJE MPEAJIOKEHHBIX TaOIUL U rpaduKoB, 1enaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

MIPOBOANTH KOCBEHHBIE M3MEPEHHs (U3NUYECKUX BEIMYUH (TNIOTHOCTH BEIIECTBA KHUIKOCTH U TBEPIOTO Tena, Chia
TPEHHsSI CKOJIbKEHUS, TaBJICHUE BO3/yXa, BRITATKUBAIOIIAS CHJIA, JECHCTBYIONIAs HA TIOTPYKEHHOE B KHUAKOCTH TEJIO,
KOA(PPUITUEHT TIOJIE3HOTO JCHCTBHS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIJIOKSHHON WHCTPYKIIMU: TPU BBITIOTHEHUH
M3MEpEHUI coONpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUYEHUE HCKOMOM BEJIMYUHBL;

coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

yKa3bIBaTh MPHUHIMIBI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETpP, AUHAMOMETP,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIvar, MOABMKHBIN 1 HETIOABIKHBIN 070K, HAKIIOHHAS TIJI0CKOCTH;



e XapaKTepU30BaTh MPHUHIIMIIBI ACHCTBHS U3yUYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOHCTB C OMOPOM Ha UX OMUCAHUS
(B TOM u4wncne: NOAIIMIHUKH, YCTPOMCTBO BOJOMNPOBOAA, THUAPABIMYECKHI IPECC, MaHOMETp, BBICOTOMED,
HOPIIHEBOM HACOC, apEOMETP), UCIIOJIb3YSl 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBICHUN U HEOOXOAUMBIEC (PU3NUYECKHUE
3aKOHBI U 3aKOHOMEPHOCTH;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTH UH(POPMALIHIO O TPUMEPaX) MPAKTUIECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHHUM B
MOBCEIHEBHON JKM3HHM JUIsi obOecrieueHUs: Oe30macHOCTH Tpu OOpallleHud C NpudopaMu U TEXHUYECKUMHU
YCTpPOICTBaMH, COXPAHEHHUS 310POBbs U COOJIOAEHHS HOPM KOJIOTHYECKOTO MIOBEIEHUS B OKPYKAIOLIEH CPEE;

e OCYUIECTBJIATh OTOOpP MCTOYHUKOB MHPOpMAIK B VIHTepHETE B COOTBETCTBUU C 33JaHHBIM IOUCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOLIMXCA 3HAHUM M MyTEM CPaBHEHMs PaA3IMUHBIX HMCTOYHHMKOB BBIACIATH MH(OPMALMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBOM UM MOKET OBITh HETOCTOBEPHOM;

e HCIOJb30BATHh NPU BBINOJHEHUU YUYEOHBIX 33JlaHUN HAYYHO--TIONMYJIAPHYIO JIUTEpaTypy (PU3UUYECKOTO COAEpPKaHUS,
CIpaBOYHbIE MaTepUaibl, pecypchbl ceTh MIHTepHET, BlafeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHuUs
MH(pOpPMaAIMHU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/7aBaThb COOCTBEHHbIE KpaTKHWE MHUCHbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HMCTOYHHMKOB HMH(OpMaIuu
(¢u3HUecKoro coAep’KaHusg, B TOM YHUCIE MyOJUYHO JenaTh KpaTKUE COOOIIEHUS O pe3yibTaTax MPOEKTOB WIIU
y4eOHBIX HCCIEJOBaHUM, MPU 3TOM TI'PAMOTHO HCIOJIb30BATh M3YUYEHHBIM MOHATUWHBIN anmapatr Kypca (QU3MKH,
CONPOBOXK/IATh BBICTYIUICHHE ITPE3CHTALINEN;

e IIpYU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN pACIpPEAeNsATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMU, CICAUTH 3a BBIIOJIHEHUEM IJIaHA JIEWCTBHM, aIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/
B JIEATEILHOCTH IPYIIIbI, BEICTPAUBaTh KOMMYHHKAaTUBHOE B3aMMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHIy 00yueHus B 8 kj1acce npeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaTh C(HOPMUPOBAHHOCTD Y

00y4aroIuXxcst yMEHHIA:

e HCNOJB30BATh NOHATHS: Macca W pa3sMEPbl MOJIEKYJ, TEIUIOBOE JABMKEHHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUSI BEUIECTBA, KPUCTAJUIMUYECKHME W aMOp(QHBbIE Tela, HACHIIICHHBbIM M HEHACBIIIEHHBIA Tap, BIAKHOCTb
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSAS SHEPIusi, TEIJOBOM JBUTaTEelb, B3JIEMEHTAPHBIA AJIEKTPUUECKUN 3apsij,
ANEKTPUYECKOE T10JI€, IPOBOJIHHUKHU U TUDJIEKTPUKH, TIOCTOSIHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE II0JIE;



paznuyaTh SBJICHHA (TEIUIOBOE pACIIMPEHUE U CKaTHe, TEIUIonepenaya, TEIUIOBOE PAaBHOBECHE, CMAadHWBaHUE,
KalWUISIpPHbIE SIBJICHUS, WCIApPEHWE, KOHAECHCAlUs, IUIaBJICHHE, KpUCTauM3alus (OTBEpJAEBAHHE), KHUIIEHUE,
Teruionepeaaya (TEIIONPOBOJHOCTh, KOHBEKIIUS, HW3JIYYEHHE), DSJIEKTpU3aIUsl TeJ, B3aUMOJICUCTBHUE 3apsIOB,
JNEUCTBUS DIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJECHCTBUE MAarHUTOB, JIEUCTBUE MArHUTHOTO TOJISI HA
IIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKLHS) IO ONUMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOUIEM MHUpE, B TOM uucie (hu3nueckue
ABJICHUS B IPUPOJEC: MOBEPXHOCTHOE HATSKECHUE U KallWJUIAPHBIE SBICHHUS B NPUPOAE, KPUCTAIUIBI B IPUPOJE,
nznydenue CoiiHIa, 3aMep3aHue BOJOEMOB, MOpCKUE Opusbl, oOpa3oBaHME pOCHI, TyMaHa, HWHeEs, CHera,
ANEKTPUYECKUE SIBJIEHUS B arMmocepe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE IMOJi€ 3eMi, Apend
IIOJIIOCOB, POJIb MATHUTHOTO TOJISL JJISl KU3HU Ha 3eMile, MOJISPHOE CUSHHE, TP ATOM IEPEBOAUTH MPAKTUYECKYIO
3aj1a4y B y4EOHYIO, BBIIETATh CYIIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SIBJICHUI;

ONUCHIBAaTh M3yYEHHBIE CBOMCTBA TeNl M (PU3NYECKUE SIBICHUSA, UCHOJB3YS (U3MUYECKUE BEIMUYMHBI (TEeMIepaTypa,
BHYTPEHHSISI DHEPIUs, KOJUYECTBO TEIUIOTHI, yJIEJbHAs TEIUIOEMKOCTh BEIECTBA, YAEIbHAs TEIUIOTA IUIABICHUS,
yJelibHAsl TEIIoTa NapooOpa3oBaHMs, yAelbHas TEIUIOTAa CrOpaHUs TOIUIMBA, KO3(PPUUMEHT MOJIE3HOTO NEUCTBUS
TEIUIOBOM MAIlIMHBI, OTHOCHUTEJIbHAS BIAXHOCTh BO3/yXa, OJJIEKTPUYECKUW 3apsii, CHJIAa TOKA, JJIEKTPUYECKOE
HanpsOKEHUE, COIMPOTUBIICHHE TMPOBOJIHUKA, YAEIBHOE COINpPOTUBICHHE BellecTBa, paboTa M MOLIHOCTH
AJIEKTPUYECKOTO TOKAa), MPU OMHCAHUU MPaBWJIBHO TPAaKTOBAaTh (DU3MUECKUH CMBICI HCIOJb3YEMBIX BEIMYUH,
000O3HAaUeHUs W €AUHUIBI (U3UUYECKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOUIME JaHHYIO (DU3UUYECKYIO
BEJIMYUHY C APYTUMU BEIUYHMHAMH, CTPOUTH IpaKu U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHe SBIEHUS M TMPOLECChl, HCHOJIb3YsS OCHOBHbBIE IOJOKEHUS
MOJIEKYJIIPHO--KUHETUYECKOM TEOpPUHM CTPOEHHs BEIIECTBA, MPHUHLMII CYHEPIO3ULIMM IOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma s ydacTka nenu, 3akoH Jxkoyns—JIeHna, 3aKoH cOXpaHEHUs
SHEPTUH, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MaTEMATUYECKOE BhIPAKEHUE;
OOBACHATH (U3MYECKUE TPOIECChl M CBOMCTBA TeJl, B TOM 4YHUCI€ W B KOHTEKCTE CHUTYyalHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh MPUYMHHO-CIEIACTBEHHbIE CBS3H, CTPOUTh 00BsACHEHUE u3 1-2



JIOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MYECKUX SBICHUH, (U3MUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pelarh pacu€THbIE 3a/1a4u B 2—3 JNEMCTBUS, UCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEINYMHBIL:
Ha OCHOBE aHAJIM3a YCJIOBHS 33Ja4M 3alMCBIBaTh KPATKOE YCIIOBHME, BBIABISATH HEAOCTATOK AAHHBIX JUIS PEILCHUS
3a/lauM, BHIOMpAaTh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIC ISl €€ pElIeHUs, MPOBOJIUTH PAcCUYEThl U CPaBHUBATH
MOJIy4eHHOE 3HauUeHNe (GU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMbl, KOTOPHIE MOKHO PEUINTh NMPH TMOMOIIM (PU3HMUECKHX METOJOB, HCIIOJB3Ys OMHCAHHE
UCCIICJOBAHUsl, BBIACIATL IIPOBEPSAEMOE MPEAINOI0KEHUE, OLEHUBATh IPABWIBHOCTh IIOPSAKA IIPOBEIACHUS
UCCIICJOBAHNUs, 1€J1aTh BBIBOJIBL;

MIPOBOJIUTH ONBITHI MO HAOJIOAECHUIO (PU3UYECKUX SIBICHUN WM (PU3MUYECKUX CBOWCTB Tell (KamWUISIPHBIE SBIICHHUS,
3aBUCUMOCTbH JIaBJICHHS BO3AyXa OT €ro 00bEMa, TeMIEepaTypbl, CKOPOCTH IMPOIIECCA OCTHIBAHUS U HArPEBAHMS MpPU
U3IYYEHUH OT LIBETa M3JIydaroled (IOorjiouaromiei) MoBEpXHOCTH, CKOPOCTh MCHApEHHUs BOJBI OT TEMIEPATypHI
KUIAKOCTH M IUIOIIAAA €€ IOBEPXHOCTH, DJIEKTPU3alMs Tel W B3aUMOJCHUCTBUE JJIEKTPUYECKUX 3apsALiOB,
B3aUMOJEHUCTBUE IOCTOSIHHBIX MAarHUTOB, BU3YAJIM3alMsl MArHUTHBIX II0JIEH IIOCTOSHHBIX MAarHUTOB, JIEUCTBUSA
MAarHATHOTO TOJI HAa MPOBOJHHMK C TOKOM, CBOMCTBA DJIEKTPOMArHWTa, CBOMCTBA JJIEKTPOJBHUIATEINS MTOCTOSHHOIO
TOKa): (popMyJIHMpOBaTh MPOBEpPSIEMbIEC MPEATON0KEHHS, COOMPaTh YCTAHOBKY M3 MPEMJIOKEHHOIO0 00OpYyIOBAHMS,
OTHCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATD MPSMBIE U3MEPEHUs TEMIIEPATypbl, OTHOCUTEIIBHOW BIIAXHOCTU BO31yXd, CUJIbl TOKA, HAIPSIKEHUS C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M TaTUYMKOB (PU3NUYECKUX BEIMYMH, CPABHUBATH PE3YIbTaThl U3MEPEHU C
y4ETOM 3aJIaHHOU a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BETUYMHBI OT JPYroll C HCIONb30BAHUEM MPSMBIX
MU3MEPEHHH (3aBUCUMOCTB COITPOTHUBIICHHS IPOBOJAHUKA OT €r0 JJIMHBI, IJIOMIA1 ONIEPEYHOr0 CEYEHHUS U YIEIBHOIO
CONIPOTHBIJICHUS BELIECTBA ITPOBOJHMUKA, CHUJIBbI TOKA, HAYLIErO 4Yepe3 NMPOBOJHUK, OT HANPSLKEHUS Ha MPOBOIHUKE,
UCCJIEIOBAHNE TOCJEA0BATEIbHOIO U MApaJUIENbHOTO COEAMHEHUH MPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBAHUE,
coOUpaTh YCTAaHOBKY M BBINOJHATh HM3MEPEHUs, CleAys MPeiIOKEHHOMY IJIaHy, (UKCHUpPOBATH PE3YJbTaThl
MOJIy4YE€HHOM 3aBUCUMOCTH B BUE TaOIUIl U TpaduKOB, AeJaTh BHIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;



MPOBOANTH KOCBEHHBbIE H3MepeHUs (Pu3nMvecknx BeNW4yuH (yAelbHas TEIIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
MPOBOJHMKA, pabOTa U MOIIHOCTh AJIEKTPUUECKOTO TOKA): MIIAHUPOBATH U3MEPEHHS, COOMPATh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY, CIEAYS NPEI0KEHHON HHCTPYKIIUH, U BBIYUCIIATH 3HAUEHNUE BEJIMYMHBI,

coOJII0AaTh MTpaBUJIa TEXHUKHU 0€30IIaCHOCTH MPHU paboTe ¢ J1abopaTOPHBIM 000PYI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI AEUCTBUS N3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX OMUCAHUS
(B TOM umcne: cuCTeMa OTOIUICHUS JIOMOB, TUTPOMETpP, TapoBas TypOWHA, amIepMETP, BOJBTMETP, CUETUUK
ANEKTPUYECKOM SHEPIruH, 3JIEKTPOOCBETUTENbHBIE NPHOOPHI, HArpeBaTEIbHBIE AJIEKTPONPUOOPHl (IPUMEPHI),
AIIEKTPUYECKUE MPEAOXPAHUTENH, AIEKTPOMATHUT, 3JIEKTPOABUIATEIb MOCTOSHHOIO TOKA), MCHOJB3YS 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEPHUTENbHBIE IMPUOOPHI MO CXEMaM U CXEMaTUYHBIM
pUCYHKaM (PKUJKOCTHBIM TEpPMOMETp, TEPMOC, MCHUXPOMETpP, TUIPOMETP, IBUTATEb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbBl JJIEKTPUYECKUX LENEld C IOCIEHOBATEIbHBIM M NapaJlIeIbHBIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;

IPUBOJIUTH IPUMEPHI (HAXOIUTh HH(POPMAIIMIO O MPUMEPAX) MPAKTUYECKOTO UCTIOIb30BaHMS (PU3NUECKUX 3HAHUH B
MOBCEHEBHON >KM3HU JUisl oOecredeHusi 0e30MacHOCTH Mpu OOpalleHMH C NpudopaMH M TEXHUYECKUMU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOT0 MOBEJCHUS B OKPY KaIOIIEH Cpee;
OCYIIECTBIIATh MOUCK HMH(MOpMaLUU (PU3NUECKOro cojepxaHus B VHTepHeTe, HA OCHOBE MMEIOLIUXCA 3HAHUN U
NyTEM CPaBHEHUS JOMOJIHUTEIbHBIX HCTOYHUKOB BBIJIENATh HHPOPMALUIO, KOTOpas SBJISETCS MPOTUBOPEUUBON HUITH
MOKET ObITh HETOCTOBEPHOM;

MCIIOJIb30BAaTh MPHU BBINOTHEHUN YU4E€OHBIX 33JaHUN HAy4YHO--NOMYJSPHYIO JUTEPATYPY (PU3HUECKOrO COJEp KaHMUS,
CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BIaJeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
uH(pOpMAIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKHE YCTHBIE COOOIICHHs, 00001mass WHGOPMAIMIO U3 HECKOJIBKUX
UCTOYHUKOB (DU3MYECKOTO COJAEpX aHUSA, B TOM YHCIE MYyOJUYHO NPEACTABIIATH Pe3yJbTaThl MPOEKTHOM WU
UCCIIEIOBATEIIbCKON JECATEIIBHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YYECHHBIM IOHATUHHBIA armapar Kypca
(U3MKH, COMPOBOXKIATH BBHICTYIIJICHUE MPE3EHTAIUEH;



IpU BBIIIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHMN (PU3UUECKUX MPOLIECCOB pPACIpPENesaTh OOS3aHHOCTH B
IPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/1a49aMH, CIEAUTH 3a BBIIOJHEHUEM IUIAHA IEVUCTBUNA U KOPPEKTUPOBATH
€ro, aJeKBaTHO OILICHUBAThb COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TIPYMIbI, BBICTpaHMBaTh KOMMYHUKAaTUBHOE
B3aUMOJENCTBHE, IPOSABIIASA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoniy oOyuenust B 9 kjiacce npeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y
0o0y4JaronMxcs yMEHUM:

WCIIONIL30BaTh MOHSTHUA: CHUCTEMa OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHUS, OTHOCHUTEIBHOCTh MEXaHHUYECKOIO
nBWKeHus, nedopmarus (ymnpyras, IiacTudeckas), TpeHHe, HEeHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Kku, MEHTP TSHKECTH, a0COTIOTHO TBEPIOE TEJO0, LIEHTP TSHKECTU TBEPIIOTO Tea, pABHOBECHE, MEXaHUUECKHE
KoJieOaHUs U BOJIHBI, 3BYK, MH(GPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaia 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTAIbHO30PKOCTh, CIIEKTPhl UCITYCKAHUSI U TOTJIONICHUs, albda-, OeTa- U raMMa-u3inyueHus,
U30TOIIbI, SIAEPHAs YHEPTETUKA;

paznuyaTh  SBJIICHUA (pPaBHOMEPHOE U  HEPAaBHOMEPHOE MPAMOJUMHEHHOE JBUKEHUE, PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBIXKEHHE, CBOOOJIHOE MaJIeHHEe TeJl, pABHOMEPHOE JIBIIKEHHUE 0 OKPYKHOCTH, B3aUMOICHCTBUE
TeJ, PEaKTUBHOE JBIKCHHUE, KojeOaTeabHOE IBIKCHHE (3aTyXalolllue€ M BBIHYXJICHHbIE KoJieOaHUs), pe30HaHC,
BOJIHOBOE JBMKEHHUE, OTPAKEHHUE 3BYKa, MPSMOJMHEMHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE WM MPEIOMJICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIOKEHHUE OEJIOro CBETAa B CIEKTP U CJIOKEHUE CIIEKTPaJIbHBIX I[BETOB,
JUCIIEpCUsI CBETA, €CTECTBEHHAs pPaJuOaKTHBHOCTb, BO3HMKHOBEHHUE JIMHEMYATOrO CIEKTpa H3JIyYEHUs) IO
OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHUE WU3YUYCHHBIX (DU3UYECKHUX SIBJICHUN B OKpY)KaromieM Mupe (B TOM 4Yucie (Pu3NUecKue
SIBJICHUSL B TIPUPOJIC: MPWINBLI U OTJIMBBI, IBUXKeHUE TUIaHET COJTHEYHON CHUCTEMbl, PEaKTUBHOE JIBMIKEHUE JKUBBIX
OpraHu3MOB, BOCIHPUSTHUE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, LIBETA TeI,
ONTHYECKHUE SBJICHUS B MPHUPOJE, OMOTOTHYECKOE NECUCTBHE BUIAUMOTO, YIbTPA(PUOIETOBOTO M PEHTTEHOBCKOTO
U3JIyYCHUN, €CTECTBEHHBIN pPaJMOAKTUBHBIM (POH, KOCMUYECKHE JIy4H, PaJUOAKTUBHOE H3JIYYEHHUE MNPUPOIHBIX
MUHEPAJIOB, JEUCTBUE PATUOAKTUBHBIX M3JYYCHUN HA OpraHW3M 4YeJOBEeKa), MPU ITOM MEPEBOAUTH MPAKTUYECKYIO
3a/1auy B Y4eOHYIO, BBIJICTISITh CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKH ) (PU3NIECKUX SBICHUMN;



OMHCHIBATh M3YUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SIBICHUS, HCIONb3ys (U3NYECKUE BEIHYMHBI (CPEAHSS H
MTHOBEHHAsi CKOPOCTh TeJla MPHU HEPABHOMEPHOM JBWKEHUH, YCKOPEHHE, MEPEMEIEHUE, MTyTh, YIJI0Basi CKOPOCTbh,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOAHOIO Ma/ieHuUs, BEC TENa, UMIIYJbC TEa, UMITYJIbC
CWJIbI, MEXaHUYeCKass paboTa U MOIIHOCTb, IOTEHLUATIbHASI SHEPTUS TeJa, MOJHATOTO HaJl IMOBEPXHOCTHIO 3EMIIH,
MOTEHI[MAIbHAS SHEPIHs CXKAaTOM MPYKUHbI, KHHETUYECKAsl SHEPrus, IMOJHAs MEXaHUYeCKas 3HEprus, Mepuoja u
4acToTa KoJeOaHMid, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTelb MPEIOMIICHUS
Cpelbl), MPH OMHCAHWW TMPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIONb3yEeMbIX BEIMYUH, O003HAUCHUS U
€IMHULBI (PU3MYECKUX BEJIMYHMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIUYHMHY C JPYTUMHU
BEJIMUMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepHU30BaTh CBOMCTBA Te€J, (PU3HYECKHUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys 3aKOH COXPAHEHMS SHEPTUH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, NMPUHLMI CYHEPIO3UIMN CUJl, IPUHLMUIT OTHOCUTENbHOCTU ['anmuies, 3akoHbl HplOTOHA,
3aKOH COXPAHEHUs HMMIIYJIbCA, 3aKOHbl OTPAKEHUS M IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsioBOIO H
MacCOBOI'O YHCEN MPH SJIEPHBIX PEaKLUAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMIUCBHIBATH €r0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH  (U3MYECKHE TpOIecChl M CBOMCTBA TeJl, B TOM 4YHCI€ M B KOHTEKCTE CHUTyaluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh IPUUYNHHO--CICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 2—3
JIOTUYECKUX IIaroB ¢ ONOpOW Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SBJICHUH, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a1ayu (OMMparolIMecs Ha CUCTEMY M3 2—3 ypaBHEHHId), UCIONb3Ys 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIIME (PU3NYECKHE BEIWYMHBL: HAa OCHOBE aHallM3a YCJIOBHUS 3aJaud 3allChIBaTh KPATKOE YCJIOBHE,
BBISIBJISITh HEJIOCTAIOLIME WM U30BITOUHBIC JIaHHBIE, BHIOMPATHh 3aKOHBI U (OPMYJIbI, HEOOXOUMBIE HJI PEIICHUS,
MIPOBOAMUTDH PACUEThI U OLICHUBATH PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHs PU3NUECKON BEJIMYMHBI,

pacrno3HaBaTh MPOOJEeMbl, KOTOPbIE MOKHO PELIMTh NMPU MOMOIIM (PU3MUYECKHX METOJOB, HCIOJB3Ys OMHCAHHE
UCCJIEIOBAHUS, BBIJEIATh MPOBEPAEMOE IMPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpSJIKA MPOBEICHUS
UCCJIeIOBAHUS, JIeNaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUI U OMBITOB;



MIPOBOJIUTH OMBITHI TI0 HAOIOICHUIO (PU3UUECKUX SIBJICHUHN WM (PU3UMUECKUX CBOWCTB Tel (M3y4eHHE BTOPOTO 3aKOHA
HrroToHa, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTH MeproIa KoaeOaHnii IPYKUHHOTO MasTHUKA OT MAacChl Tpy3a
U JKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTbh OT aMIUIMTY/bl MallbIX KoJieOaHUM, MPSAMOJIUHEHHOE PacHpOCTpaHEHHE
CBETa, pasjiokeHHe OeNoro CBeTa B CHEKTP, M3YYEHUE CBOMCTB M300pa)K€HUSI B TUIOCKOM 3€pKaje U CBOMCTB
M300paKeHHs TIpeMeTa B COOMparomiel JuH3e, HAOMIOCHNE CIUIONIHBIX M JMHEHYAThIX CIEKTPOB HM3IyUYCHUS):
CaMOCTOSTEIILHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa 00OpyIOBaHMsSI, OMHMCHIBATH XOJ[ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIHI,

IPOBOJUTH NMPU HEOOXOJUMOCTH CEPHIO MPSAMBIX U3MEPEHUM, ONPEAeIisisl CPEIHEE 3HaAUCHUE U3MEPSIEMOI BETUYNHBI
(bokycHOe paccTossHME coOuparoleld JMH3bI), O00OCHOBBIBATH BBHIOOp croco0a u3MepeHHs (M3MEPUTEIHLHOTO
npudopa);

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (DHU3WYCCKUX BEIUYMH C HCIOIB30BAHUEM TIPSIMBIX H3MEPCHHM
(3aBUCHUMOCTD IyTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM JIBIXKEHHH 0€3 HadallbHOM CKOPOCTH, MepHuoja KojeOaHui
MaTEMaTUYECKOTO0 MasTHUKAa OT JIJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)XXEHHUs CBETa OT yrja MaJeHUs U yria
IIPEJIOMJICHHS OT yTJiia MaJIeHus): TIAaHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (DH3WYECKUX BEIMYMH B BUIE TaOMWIl M TpadUKOB, JCNAaTh BBIBOIBI IO
pe3ynbTaTam MCCIICIOBAHNUS;

POBOJUTh KOCBEHHBIE W3MEPEHUsS] (PU3NYECKUX BEJIMYMH (CpeIHsiE CKOPOCTh M YCKOpPEHHE Tena Mpu
PaBHOYCKOPEHHOM JIBMI)KEHUHW, YCKOPEHHE CBOOOJHOIO TMaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT TpeHHUs
CKOJIBLKCHHS, MEXaHW4YeCKasi paboTa U MOIIHOCTh, YaCTOTa W MEPHOJ] KOJICOAHN MaTeMaTHUYECKOTO U MPYKUHHOTO
MasiITHUKOB, OINTHYECKash Cujia cOOMparolied JIMH3bI, PaJMOAaKTUBHBIA (DOH): IMIAHUPOBATH M3MEPEHHUs, COOMpaTh
AKCIICPUMEHTAJILHYI0 YCTAaHOBKY W BBITIOJIHATH HM3MEPEHHS, CIEAys MPEIOKEHHON HWHCTPYKIUW, BBIYHCIISATH
3HAYCHUE BEIMYMHBI U aHATTU3UPOBATH MOJIYICHHBIC PE3YJIBTATHI C YUYETOM 3aJJaHHON MOTPEITHOCTH H3MEPEHU;
coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

pasnuyaTh OCHOBHBIC MPU3HAKY M3YyYCHHBIX (PM3MUECKUX MOJICICH: MaTepuaibHas TO4Ka, aOCOJFOTHO TBEPIOE TEO,
TOYCUYHBIN HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETapHas MOJCIIb aToMa, HYKJIOHHAsI MOJIC)Ib aTOMHOTO SI/Ipa;



XapaKTEpU30BaTh MPUHITUIIBI JCHCTBUS U3yUYCHHBIX TPUOOPOB U TEXHUIECKUX YCTPONCTB C OTIOPOM HA UX OMHUCAHUS
(B TOM yucie: CHUIOMETP, JATYMKU TOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, pPaKeTa, 3XOJOT, OYKH, MEPHUCKOII,
¢doToarmapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOIL, T03UMETP, Kamepa BuiibcoHa), HCONB3ys 3HAaHUSI O CBOMCTBAaX
bu3HUeCcKUX SBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMbI U CXEMAaTUYHbIC PUCYHKU M3YYEHHBIX TEXHUUECKUX YCTPOMCTB, U3MEPUTEIbHBIX TPUOOPOB U
TEXHOJIOTHYECKUX TPOIECCOB TMPHU PEIICHUH Y4eOHO--TIPAKTUYECKHUX 3a7ad, ONTHYCCKUE CXEMBI ISl TTOCTPOCHUS
M300paKeHHUI B IJIOCKOM 3€pKajie U COOUparoniei JTMH3E;

IPUBOJIUTH IPUMEPHI (HAXOIUTh HH(POPMAIINIO O MPUMEPaX) MPAKTUYECKOTO UCTIOIb30BaHUs (PU3MUECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU i oOecredeHus Oe30MacHOCTU TMpu OOpalieHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJOTMYECKOT0 MOBEJEHUS B OKPY KaIOILIEH Cpee;
OCYILIECTBIIATh MOUCK HWHPopManuu (uanyeckoro cojep:kanusi B MHTepHETe, CaMOCTOATENBHO (QOpMYIUPYs
MOMCKOBBIM 3ampoc, HAXOIUTh IyTH ONpPENENCHUs JIOCTOBEPHOCTU TMOJYyYEeHHON HWH(OpMAIUM Ha OCHOBE
MMEIONIUXCS 3HAHUU U JOMOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BATh MPHU BBITIOJIHEHUH YUEOHBIX 3aJJaHUN Hay4YHO--TIOMYJISIPHYIO JIUTEPATypy (PU3UUECKOrO CONEep KaHMUs,
CIIpaBOYHBIE MaTepualibl, pecypchl cetu MHTepHeT, BlaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COOOINEHMUSI HA OCHOBE MH(GOPMAIIMKM M3 HECKOJbKHUX UCTOYHUKOB
¢u3nuecKkoro CcoAepXKaHus, IMyOJMYHO TMPEACTABIATh PE3yNbTaThl MPOEKTHOW WM  HMCCIEIOBATEIHCKON
NEATEeIbHOCTH, IPU 3TOM I'PaMOTHO MCIOJIH30BaTh U3YUEHHBIN MOHATUITHBIN anmapaT u3ydyaeMoro pasaena GU3uku u
CONIPOBOK/IaTh BBICTYIICHUE MPE3CHTALMEHN C yUETOM 0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/ P KonrtpoabHubie IIpakTHyeckue (1p )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 ®dusuka - HayKa 0 PUPOIe bubmorexa LHOK
' K PHpOA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 1
FSHACCKHC BEIAMHBL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO TTO3HAHUS 1 bubmorexa HOK
' v A https://m.edso00.ru/7f416194
Hroro no pasneny
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C
TpocHie Betiectsa https://m.edso00.ru/7f416194
29 JIBi>KeHue U B3aUMOICCTBUE YaCTHUII 1 bubnmnoreka [JOK
' BELIECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 1
TPETATHHIC COCTOARMA BetectBa https://m.edso0o.ru/7f416194
Hroro no pasgeny
Pa3znen 3. /IBu:keHre U B3aUMO/IeiicTBHE TeJl
bu6nmoreka [JOK
1 M
3 CXAHMHICCROE ABHACHHC https://m.eds00.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 1 1 bubmuoreka [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

3.3 Cuna. B 14
- DI e https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B
41 [aBnenue. llepenaua naBneHust TBEpAbIMU 3 bubmmoreka [JOK
' TEJIaMHU, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Hlanteriue XHaKoCTH > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
43 ATMOChEPHOE AaBICHie 0 https://m.edso0.ru/7f416194
44 JelicTBHE KUIKOCTHU U Ta3a HA HOTPYKEHHOE B 7 bubnuorexa [JOK
' HMX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P
> 400T3 B MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctere MexaHmsMEI > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireciast SHeprit 4 https://m.eds00.ru/7f416194
Hroro no pazgeny 12
Pa3nen 6. O60011aio1ee NOBTOpeHNe
6.1 O6o061matoiiee MOBTOPEHUE 3
Wroro no pazueny 3



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
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20 1 6
OCTOAHHBIH STCKTPIACCIAI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 2.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
UIEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pasznen 3. O6o0maromee noBTopeHune
3.1 O6o061matoniee MOBTOPEHUE 3
Hroro 1o pasneny 3



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
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9 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [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
. 1
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 1 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SIBiieHus pupoabl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpPA U JIaTUnKa
TeMmeparypbl"”
Ypok-uccnenosanue "lIposepka
5 TUIIOTE3bI: JAJILHOCTh MOJIETA IIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpliie, 4eM 0oJIbIie BBICOTA ITycKa"
Crpoenue BemiecTBa. ONBITHI,
6 JTIOKa3bIBAIOIINE TUCKPETHOE 1 bubmmorexa [OK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
7 JIBr>KeHHE YacTHI] BEIISCTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITH IO
8 HaOJIIOACHUIO TETIJIOBOTO PACIIUPEHUS 1 1

ra3oB»



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

ArperaTHble COCTOSIHUS BEILIECTBA

MGTOI[BI Hay4YHOT'O ITIO3HAaHUS.

bu6mmoreka [IOK

1 N
0 Onucarne (pmnqefmx ABIICHHIL € https://m.edsoo.ru/ff09f72a
TTOMOIIBIO MOJIEICH
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
«IlepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHn4eCcKOoe JBHKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
bu6mmoreka [IOK
13 C .E
KOPOCTD. LAHIHHIL CKOPOTTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTtu 1 BpeMeHHU JBHKSHUS bubmorexa [JOK
vt P s https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
16
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENa»
18 Pemenue 3amad nmo teme "[LnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKA
19 B3aumoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAXKCHUA



https://m.edsoo.ru/ff09f72a
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

(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsrorenus. Cuiia TSXKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmmorexa [JOK

e ' | https://m.edsoo.ru/ff0al778
3ama4 1o teme "Cuiia TshKecTH

93 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsmepenne cun. JlmHamomer

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 10 OJTHOM TPSIMOI bubmorera [JOK
L P ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByroMmIast crt"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIb)KEHUS OT CUJIbI IaBJICHUS U bubmorexa [JOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUIIBI

31 Pemenue 3anau mo temam: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3oOpaxeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

KonrponsHas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cuner»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIeHUs ra3a oT 00bEMa bubnmorexa [IOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenada naBieHust TBEPALIMU

35 Tenpal\fn nclil KOCTSIMH U f")aHSaMI/I bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackans

36 JlaBiieHWE B )KUJKOCTH U Ta3e, bubnuoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigaud nmo teme «/laBnenue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

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

39 I'unpasamuecknii mpecc bubmorexa LOK

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

40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubnmuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «Ornpezaenenue
48 BBITATKUBAIOIIEH CUJIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTH)»
Jlaboparopnast pabota 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH BeCa bubnuoteka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEJIa»
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKH H
onpeJiereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3amay mo remaMm: «[lnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabora o teme

53 «/laBrieHue TBEpIBIX TEM, JKUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexanriecias padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mormg0CT®. EAHHaTE: MOmEoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 ITPH
noabéMe o Jiectauie"

57 [Ipocteie MexaHu3MBI. Phryar.

PaBHOBecue cun Ha peiyare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 .

«M3mepenue KII/ naknonHOM
MIJIOCKOCTH

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusl. bubnmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JIBIKeHHE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padota. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

13



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

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacyer konmuecTBa TEIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas temiora bubmuoreka [JOK



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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

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

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

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

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbI 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MeTaJlIax, bubnmnoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 yd4acTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabora "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquK0r0 Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHbBIE TeJl;)a U UX ’ bubmorexa [TOK
P o " https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPSIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba
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59

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

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

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKON SHEPTHH.
DNEeKTPOCTAHIIUN Ha
BO300HOB/IIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE M MAaTHUTHBIC
SIBIICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK



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

o teme "TemnoBeie ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: " 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsble siBiIeHUs"
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue i[:;:enuﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnuecKoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroea. Saxon Iyxa im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubnxorexa LTOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAIICHUS
27 MowmenT cuinsl. LeHTp TspKecTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHN4ecKOe IBIKEHNE bubmorexa HOK
. ’ https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbhas padota no teme
30 "MexaHH4YeCKOe JIBIKEHUE buomorexa LIOK
. g | ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHHUs UMITyJbca. YIPYroe u buomorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koupepenius "PeakTuBHOE



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

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa LIOK
P B https://m.edsoo.ru/ff0b0a84
PaboTa cHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHHUKe
40 JlaGopatopnas pabora «M3yueHue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKHX KOJIeOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI M TIEpHO/Ia KoJeOaHu i
PY)KUHHOTO MasTHHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHui
rpy3a, HOABELUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UHOPA3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbhas pabota no teme
"3akoHbI coxpaHeHus1. MexaHnveckue
Kose0aHusl ¥ BOJHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
OneKTpoMarHuTHas IpUpo/Ia CBETA.
61 Cxko TOIZTB cBeTa Bongosme CBOIiCTBa bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acnpocTpaHeHHe cBeTa. 3aTMEHUS bubmorexa LIOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKO0H OTpakeHMS CBeTa. 3epKaa.
63 PemeHHep3aL[aq Ha I I/IMeHeIiII/Ie bubnmorexa HOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [IOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
ITonHoe BHyTpEeHHEE OTPAKEHHE CBETA.
65 I/ICHOJ'II)?:OBZIF-II:/IG HOHHorpo BHYTPEHHETO bubmorexa LHIOK
yIp https://m.edsoo.ru/ffOb3c5¢c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 Jlaboparopnas pabota "HccrnenoBanmue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJIa [aJIcHUs Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoenne n300paKeHH B TMH3AX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHnast padota "Onpenenenue
70 dox I;Horlc: pachos{HI/m " olzlmqecxoﬁ bubsmotexa [IOK
Y . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
71 Ypok-koupepeniusa "OnTuyeckue bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6nmorexa LIOK
72 I'na3 xak ontuueckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penue"
Paznosxenue 6eoro ceera B CIEKT).
74 Omneitel HetoTona. Cnoxxenue bubnuotexa [JOK
CIEKTpaIbHBIX UBETOB. [Jucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlabopaTtopHas padoTta "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmorekxa [IOK
75 BOCTIPUSATHIO 1IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTphl"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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https://m.edsoo.ru/ff0b4684
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue u OrIoneHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypoxk-koH(pepenius "PainoakTuBHbIE
86 1/13131 CHI/IS(Ib Bpn ; oze Mﬂe 17000303 (S Bubmmorexa [IOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH${ OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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89

Pemenue 3apau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun ConHua v 3BE311
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBantoBsie siBneHus"

KontponbHas paboTa mo teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBneHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

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

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumonericteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3a71a4 110
teme "TemnoBsie mporecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0menue. Pemenne
pacUYeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TerioBsix nqurarenei"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 33]1a4 110
teMe "KIIJI[ anekTpoycTaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
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[ToBTOpenue, o6o0mIeHNE.

bubnunoreka LIOK
%8 ‘J‘Ia6opaTop HbIC pa60"TH 1o Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 TeMme "CBeTOBEBIE 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gpusnka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» dusuka, 7 knacc/ [lepeimkun .M., UBanos A.U., AkuronepHoe o6mectBo «M3narenbctBo «IIpocBemenuey

» dusuka, 8 knacce/ I'pauér A.B., [loroxes B.A., Bumnskosa E.A., O611ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Mznarensckuit ientp «BEHTAHA-I'PA®y; AkninonepHoe oomectBo «M3narensctBo «IIpocBeneHne»

» dusuka, 9 knacc/ I'paués A.B., [Toroxes B.A., bokos I1.}O., O611ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

Nzparensckuit nentp « BEHTAHA-I'PA®y»; AkunonepHoe obiiectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

®dusuka. 7 k1. Merogudeckoe rocooue /H.B. ®uonosuu.-2-¢ uzg., crepuotui. -M.: JIpoda, 2015

A.B. I'paués, B.A.Iloroxes, I1.FO.bokoB. ®u3uka: 8 kiacc: MpoeKTUPOBAHKUE YU4eOHOTO Kypca: METOMIECKOE TTOCoOue.
2014 M. : Benrana-I'pad

A.B. I'paués, B.A.Iloroxes, I1.FO.bokoB. ®u3uka: 9 kiacc: mpoeKTUpOBaHUE YUeOHOTO Kypca: METOANYECKOE TTocoOue.

2014 M. : Benrana-I'pad



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET
https://m.edsoo.ru
https://resh.edu.ru/

https://edu.skysmart.ru/homework/new
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