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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOTO O00IIEro oOpa30BaHUS COCTAaBICHA HA OCHOBE
MOJIO’KEHUH U TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS Ha 6a30BOM YpOBHE OCHOBHOW 00pa3oBaTeIbHON
nporpammsl, ripeactaBieHHbx B DI'OC OO0, a takxe ¢ yuéroMm deaepaibHON pabodeit mporpaMMbl
BocruTanus u KoHuenmuu npenogaBanust yueoHoro npenmera «Dusnkay.

Conepxanue mporpamMmbl 1O (U3MKE HaANpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHOHAYYHOMH
FPaMOTHOCTH OOYyYaromIMXcs U OpraHu3alvio U3y4eHHs (U3UKUM Ha AESITeNbHOCTHON ocHoBe. B
nporpaMme o (U3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4EOHOrO IMpeiMeTa B peain3aluu TpeOOBaHUIMA
OI'OC OOO k muaHupyeMbIM JHYHOCTHBIM M METAlpeAMETHBIM pe3yibTaTaM OOYYeHHs, a TaKKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX y4YeOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0OpasoBaHws.

[Tporpamma 1o ¢u3HKe ycTaHaBIUBAET paclpeesieHue yueOHoro Mareprala rno rogaM ooydeHus (1o
KJjlaccaMm), IpeajaraeT MPUMEPHYIO IOCIIEOBATEIbHOCTh M3YyYEHUS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00ydaronmxcsl.

[Tporpamma o ¢usuke pazpaboTaHa ¢ LeIbI0 OKa3aHUs METOINYECKON MOMOIIY YYUTEINIO B CO3JaHUH
paboueii MporpaMMel 10 y4eOHOMY MPEAMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOIIUM /ISl €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB, TIOCKOIBKY
¢u3nYecKue 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U SBJICHHWM, M3ydyaeMbIX XHUMHEH, OMOJIOTHEH,
acTpoHoOMHUed U (u3nyeckoil reorpaduell, BHOCHUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MUDA,
IpeIoCcTaBIIsIeT Haubojee sICHble 00pa3libl MPUMEHEHHUs Hay4HOTO METO/Ia MMO3HAHUs, TO €CTh crocoda
IOJIyYEHUS JOCTOBEPHBIX 3HAHUM O MUDE.

Opna W3 rIaBHBIX 337a4 (PU3NYECKOr0 00pa3oBaHUs B CTPYKType OOIIero oO0pa3oBaHUsS COCTOUT B
(GbOopMHpPOBAHNHN €CTECTBEHHOHAYYHOU I'PaMOTHOCTH U UHTEpeca K HayKe y 00y4aroImuxcsl.

N3yuenne ¢puzuku Ha 6a30BOM ypOBHE MpPENoiaraeT OBJIAJACHUE CISAYIOIIMMU KOMIIETEHTHOCTSAMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

L4 HAay4YHO 0OBACHATH SIBJICHUA,
L4 OLICHUBATHb U ITIOHUMATh 0COOEHHOCTHU HAay4YHOT'O UCCJICAOBAHUA
° HHTCPIPECTUPOBATL JAHHBIC U UCTIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA JJIS MMOJIYYCHH S BBIBOIOB.

Ilenu u3ydeHus GuU3MKM Ha ypOBHE OCHOBHOro oOImiero odpaszoBaHMs ompenesieHsl B Konuenuuu
npenofaBaHusl ydyeOHoro mnpeamera «®Pusnuka» B 00pa3oBaTeNbHbIX oOpraHuzanusax Poccuiickoit
Qenepalyy, peaqu3ylOLUMX OCHOBHbIE 00I11e00pa3oBaTeNbHbIE IMPOTPAMMBI,  YTBEPKIEHHOU
pemerneM Koserun Munucrepctsa npocsemienust Poccuiickoit ®denepanyu (mpotokoi ot 3 aexadpst
2019 r. Ne [IK4BH).

Henu n3yyeHus pu3nKu:

. npuoOpeTeHne MHTepeca M CTPEeMJICHHs OOy4aroIIMXCsl K HAaydHOMY HM3Y4YEHHIO MPHPOJIBI,
pPa3BUTHE WX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

. pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUA M (JOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSM;

. (dbopMHpOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOSHHS MaTepuu
U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

o dbopMupoBaHUE MPECTABIECHUNH O poiu (U3MKHU Ui Pa3BUTHUS JPYrMX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIA;

. pa3BUTHE TIPEACTABICHUI O BO3MOXHBIX cepax Oymymieil nmpodeccuoHaIbHON NeATeTbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYUYECHHIO B ’TOM HAIPaBIICHUH.



JlocTrkeHre 3TUX Ieled MmporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
o0ecreynBaeTcsl peHIeHuEM CIeIYIOIUX 3a4a4:

o NpUOOpeTeHNEe 3HAHUA O JAUCKPETHOM CTPOEHUHU BEIIEeCTBA, O MEXAHHYECKUX, TEIUIOBBIX,
AIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o npuoOpeTeHne yMEHUil OMHMChIBaTh M OOBSACHATH (PU3MUECKUE SBICHHS C HCIOJIb30BAHHUEM
MOJTYYECHHBIX 3HAHUIA;

o OCBOCHHME METOOB PELICHHUS MPOCTEUIIMX PACUETHBIX 3a/1a4 C HMCIIOJIb30BAaHHEM (PU3MUECKUX
MoJieneil, TBOPYECKUX M MPAKTUKOOPHUEHTUPOBAHHBIX 337ay;

o pa3BUTHE YMCHHI HAOMIOAATh MPUPOTHBIC SIBICHUS W BBIIOJHSATH OIBITHI, JIA0OpATOPHBIC
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEI0BAHUS C UCIIOIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

. OCBOCHHE MPUEMOB pabOTHI ¢ MHPOpPMaLKUel (PU3NIECKOTO COACPIKaHUs, BKIIOUasi HHPOPMALIUIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKHU, aHATIU3 U KPUTUYECKOE OI[CHUBaHUE HH(OpMaIInH;

. 3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON eATSIBHOCTH, CBS3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha n3yuenue ¢pusuku (6a30Bbii ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHus OTBOIUTCS 238
4yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZIeNI0), B 8 ki1acce — 68 4acoB (2 yaca B He/IeN0), B 9 kiacce
— 102 yaca (3 yaca B HEJZIEII0).

[Ipennaraemplii B mporpaMme 1o (Qu3MKe IepedyeHb J1a0opaTOpHbIX pabOT M ONBITOB HOCUT
PEKOMEHAATEeNbHBIN XapaKTep, YIUTENb JIelaeT BEIOOp MPOBEACHNUs Ta00paTOPHBIX pabOT M OIBITOB C
y4€TOM HUHIAUBUAYAIbHBIX OCOOEHHOCTEH O0O0y4YarolMXCsi, CHUCKAa 3KCIEPUMEHTAJIbHBIX 3aJaHMi,
IpeJlaraéMblX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa 1o (hu3HKe.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SBnenHus npuponsl. PU3NUECKUE SBICHUSA: MEXAHUYECKUE, TEILIOBBIC,
AJIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BenuuuHbl. V3Mepenue ¢usnueckux BenuuuH. Pusmdeckue npubopsl. [lorpemHocts
U3MepeHuil. MexnyHapoaHas cuctemMa eJuHULL.

Kak ¢u3uka um japyrue ecrecTBEHHbIE HAYKH H3Y4YalOT MpHupony. EcTecTBeHHOHAy4YHBI MeETO[
NO3HAHUS: HAONIOJEHHE, NTOCTAaHOBKA HAayYHOI'O BOIIPOCA, BBIJBMIKEHHE T'MIIOTE3, 3KCIEPUMEHT I10
IpOBEpKE Trumnore3, oObsCHeHUE HalOmronaemMoro siBieHus. OnucaHue (GU3NYECKUX SBICHUH C
IIOMOUIBIO MOJIENIEH.

Hemoncmpayuu.
1.  MexaHuueckue, TEIJIOBBIC, IEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2.  O®uznyeckue MpuOOPHI U MPOIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

Jlabopamopnwvie pabomot u onvimeul.

OnpeneneHne 1EHBI IEIEHUS MKaIbl H3MEPUTEIHLHOTO PUO0pa.

W3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenre pa3MepoB MAJIbIX TEJ.

W3mepenue teMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U ITaTYMKA TEMIIEPATYPBHI.
[IpoBeneHune uccineaoBaHUs MO MPOBEPKE T'MIIOTE3bI: JAJbHOCTH IMOJIETA IIapUKa, MMYIIEHHOTIO
TOPU30HTAJIBHO, TEM OO0JIbIIIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaabHbIe CBEICHHS 0 CTPOCHHMH BeIECTBA.

CrtpoeHue BellecTBa: aTOMbl M MOJIEKYNbI, UX pa3Mepbl. ONbITHI, J0Ka3bIBAIOIINE JUCKPETHOE
CTpOECHHE BEIECTBA.

JIBumxenune vactul BemecTBa. CBsA3b CKOPOCTH JBMIKEHHUS 4YacTHUI[ C TemIepaTypoil. bpoyHoBckoe
nBkeHue, Muddy3us. BzaumoseiicTBue yacTUIl BeIeCTBA: MPUTSKEHUE U OTTAJIKUBAHHE.
ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEH M TBEPABIX (KPUCTAUINYECKUX) TEIl.
B3aumocBs3p  Mexay CBOMCTBaMM BEIIECTB B pPa3HBIX arperarHbIX COCTOSIHMSIX M HX
aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1.  HaGmroneHue OpOyHOBCKOTO JBUKEHHUSI.

2.  HaOmonenue nuddy3um.

3.  HaOmonenue sBneHUNA, OObACHSAIOUIMXCS PUTHKEHUEM HIIM OTTAJIKUBAaHUEM YaCTHI] BELECTBA.
Jlabopamopuvie pabomul u onvimol.

1.  Omenka guameTrpa aToMa METOJOM PSIOB (C UCIIOIB30BaHNEM GoTorpaduii).

2. OmbITHI 110 HAOIIOICHHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO JEMCTBUS CHIT MOJIEKYJIIPHOTO TPUTSHKEHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanunueckoe aBmxeHne. PaBHomepHoe 1 HepaBHOMepHOe JiBrkeHue. CkopocTh. CpenHsst CKopocTh
[P HEPABHOMEPHOM JBUKEHUU. Pacy€T myTH 1 BpeMEHU JBUKEHUS.

SBnenne uHepuuM. 3aKOH HHepuMH. B3ammonelicTBue Ten Kak NPUYMHA HM3MEHEHMS] CKOPOCTH
JIBUKEHMST Tenl. Macca kak Mepa MHEpTHOCTH Tena. [lmoTHocTh BemiecTBa. CBs3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eIMHHUIIE 00BhEMA BEIIECTBA.
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Cuna Kak xapakTepucTHKa B3auMoAencTBus Ten. Cuma ynpyroctd v 3akoH ['yka. Mi3mepenue cumsbl ¢
NOMOUIbIO AUHAMOMETpA. SIBlIEHUE TATOTeHUs U cuiia TspkecTu. Cuia TSKECTH Ha JIPYruX IUIaHeTax.
Bec tena. HeBecomocts. CrioxeHue Cuil, HalpaBJeHHBIX 110 OJHON IpsiMoi. PaBHOAEHCTBYIOIIAs CHUIL.
Cwita Tpenusi. TpeHue CKOJIbKEHUs U TpeHUe NoKosl. TpeHne B pupojie U TEXHUKE.

Hemoncmpayuu.

HabumroneHne MexaHU4eCcKOro IBUKEHUS Tela.

H3mepeHne ckopocTu IpSIMOIMHEMHOTO ABHKEHUS.

Habnroienue siBieHUs] UHEPIIUH.

Habmroienue n3MeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TeTl.

CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomot u onvimeol.

1. Onpenenenne CKOPOCTH PABHOMEPHOTO JBIDKEHHUS (IIapuKa B  JKHJIKOCTH, MOJAEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiasiee).

ook wbdE

2. Ormpenenenue cpeHeil CKOPOCTH CKOJIBKEHUsI OPYCKa MIIM IIapHUKa MO0 HAKJIOHHON TUIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPAOTO TeA.

4.  OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb pacTsDKeHus (nedopManuu) TPYKHUHBI — OT
IIPUJIOKEHHOM CHJIBI.

5. OmbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKECHHUS OT Beca Tejla M XapakTepa
COTPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3os.

Hasnenne. CiocoObl yMEHBIICHUS M YBEIMYCHUS NaBieHus. /laBieHue ra3a. 3aBUCUMOCTh JIaBICHUS
ra3a ot 00bpéMa, Temnepatypsl. [lepenada qaBieHus! TBEPABIMH TEIAMH, KUAKOCTSIMH U Ta3aMH. 3aKOH
[Tackans. IlHeBMaTmueckue MalIMHBL.  3aBUCUMOCTh  JABJIEHHS JKUAKOCTH OT  TIyOMHBI.
I'mapocratnueckuit mapagokc. Coobmaromiyecs cocyasl. [ uapaBinyecke MEXaHU3MBI.

AtMocdepa 3emnn u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHMSI BO3AYIIHONW 0O0OJIOYKU
3emum. Omwbir Toppuuennu. M3mepenue aTtMochepHOTO MaBieHHUSA. 3aBHCHUMOCTh aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopst. [Ipubops! a1 u3mepeHust atMoc(hepHOro JaBiIeHUs.
JlelicTBue KMIKOCTH M ra3za Ha IMOTPY)KEHHOE B HHUX Telo. BelTankuparomas (apXxuMeoBa) CHUia.
3akoH Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHHUS T'a3a OT TEMIIEPaTyphl.

[Tepenaya naBieHUs JKUAKOCTHIO M TA30M.

Coo0mraroniecs: CoCy/Ibl.

I'mnpaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AaBICHHUSL.

3aBUCHUMOCTh BBITAIKMBAIOLIEH CHJIBI OT 00BbEMaA MOTPYKEHHOH YacTH Tejla U IUIOTHOCTH
KHUJIKOCTH.
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7. PaBeHCTBO BHITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIAKOCTH.

8.  VYcrnoBue miaBaHUWS TeN: IJaBaHUE WM TMOTPYKEHHE TEN B 3aBHUCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEN TE€JIa U HKUJIKOCTH.

Jlabopamopnwvie padbomut u onvimol.

1.  HccnegoBaHue 3aBUCUMOCTH Beca Tela B BoJ€ OT 00bEMa MOrPYKEHHON B KUAKOCTb YacTH
Tena.

2. OrmpeneneHue BHITATKUBAIOLICH CHIIBI, AEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B KHUIKOCTb.



3. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHWIIBI, JEUCTBYIOIIEH HA TEIO B KUJIKOCTH, OT
Macchbl Tena.

4. OnbIThl, J1€MOHCTPUPYIOLINE 3aBUCHMOCTb BBITAJKMBAIOIIECH CHJIBI, JECHCTBYIOIIEH HAa TEJIO B
KHUAKOCTU, 0T 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

5.  KoHnctpyupoBanue apeomeTpa WM  KOHCTPYHpPOBaHHE JIOAKM M OlpeneieHue eé
IPYy30I0ABbEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTD. JHeEprus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecHs phlyara.
[Ipumenenne mpaBuia paBHOBECHs pbrdara K 0Joky. «3o1otoe nmpaBuiao» mexanuku. KIIJ] mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas sHeprus. KuHernueckas W moTeHUMalbHas sHeprud. lIpeBpaiieHue omgHoro Buua
MEXaHUYECKOM IHEPruu B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1.  Ilpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimeol.

1.  Onpenenenue pa®OThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHHH TeJa MO TOPU30HTAIBLHOM
MOBEPXHOCTH.

2.  HccrnenoBanue ycIIOBHI paBHOBECHSI phlUara.

3. Usmepenue KIIJl HaKIOHHOMN IJIOCKOCTH.

4.  H3yueHue 3aKOHA COXpaHEHUS] MEXaHUYECKOWU SHEPTHH.

8 KUIACC

Pa3nen 6. TenJioBble siBJIEHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUM CTPOEHUs BellecTBa. Macca U pa3mepbl
aTOMOB M MOJEKyJ. OMBITHI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUSI MOJICKYISIPHOKHHETHIECKOM
TEOPUH.

Mopnenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUMN BemecTBa. Kpucrannudyeckue u amopgHbIe
Tena. OObSICHEHNE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPABIX TET Ha OCHOBE MOJIOKEHUN MOJEKYISIPHO-
KHHETHYeCKo Teopuu. CMauynBaHNUE U KaMWUIAPHBIC siBJICHUS. TemioBoe paciimpeHue u cxaTue.
Temmneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWIKEHHUs dYacTHIl. BHyTpeHHss
sHeprus. CrocoObl U3MEHEHHsI BHYTPEHHEW SHEPruu: TEIUlonepeaadya U CoBepiieHue padoThl. Bums
TeIJIonepeIayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUCHHE.

KonuyecTBo TemnoTel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. T€TrIO0OMEH M TEIJIOBOE PaBHOBECHE.
VYpaBHeHnue temioBoro Oanadca. [lmaBineHne u oTBepAeBaHNE KPUCTAUIMUECKUX BEIISCTB. Y ACIIbHAS
Teruiota TuiaBneHus. [lapooOpasoBanue u konaeHcanus. Vcnapenue. Kumenue. YiaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUINBA. Y IeJbHAs TEIJI0TA CTOPAHUS.

[punnuner pabotel TemnoBbix aurareneit KIIJ TemmoBoro asurarens. TemmoBble ABUTATENH U
3alllMTa OKPYKAIOIIEH Cpeibl.

3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTHUH B TEIUIOBBIX MPOIEccaXx.

Hemoncmpayuu.

1.  Habmiogenue OpOyHOBCKOTO JBMXKEHUS.

2.  HaGmonenue nuddysumn.

3. HabGnronenue siBneHni CMauyMBaHUS U KaTUJUIAPHBIX SBJICHHM.



4 Hab6nronenue TenioBoro pacimpeHus Tel.

5 M3MeHeHue naBiIeHus ra3a Mpu U3MEeHEeHHH 00bEMa 1 HarpEeBaHUH WIIA OXJIAXKICHUH.
6. IlpaBuia u3MepeHHs TEMIEPaTypHI.

7 Buner Teronepenaym.

8 OxuaxieHrue mpu COBEPIICHUH PaOOTHI.

9 HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CUJIAMHU.
10. CpaBHeHHe TEIIOEMKOCTEH Pa3TMUHBIX BELIECTB.

11. HaGnroneuue KuieHus.

12. HaOGmroneHue nocTOSHCTBA TeMIIEpaTyphl IPH IIABJICHHUH.
13. Mopenu TEIIOBbIX ABUTATENICH.

Jlabopamopnuvie pabomsl u onvimol.

1. OnbIThl 10 0OHAPYKEHUIO AESUCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHMUSL.

2. OnbIThI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIU caxapa.

3. OmubIThl IO HAOIOICHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUIKOCTEH U TBEPIBIX TEIL.

4.  OmpexaeneHue JaBieHUs BO3ayXa B OAJJIOHE MITIPHUIIA.

5. OmnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIAKICHUS.

6.  IIpoBepka rumnoTe3sl IMHEHHON 3aBUCUMOCTH JJTUHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUIECKOM
TpyOKe OT TeMIIepaTyphl.

7.  HabmroneHue m3MeHEHMs BHYTPEHHEH >HEPruu Tejia B pe3yibTare Telulonepeaadd U pabdoThl
BHEUIHUX CUII.

8.  HccnenoBanue siBIeHUS TEII000MEHA MTPH CMEIIMBAHUH XOJIOAHON U TOPSYEH BOJIBI.

9.  Ompenenenue KOJIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW TPU TEIIOOOMEHE C HarpeThiM

METAJUIMYECKUM [IUIUHAPOM.
10. Omnpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoliiecca UCTIApEHUS.

12.  OmnpenereHrne OTHOCUTEIHLHOM BIAYKHOCTH BO3/IyXa.

13. Onmnpenenenue yaenbHON TEIOTHI TUTABICHUS JIbIA.

Pa3nes 7. JnekTpuyecKkue H MATHUTHBIE SIBJICHUS.

Onektpuzaius Ten. [Ba poma ayeKTpuUecKux 3apsjaoB. B3aumopeicTBue 3apspKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTB CHJIBI B3aUMOJCHCTBUS 3apSHKEHHBIX TENT OT BEJTMYUHBI 3apsiIOB U PACCTOSHUS
MEXy TeTIaMH).

Onektpuueckoe tnone. Hampsok€HHocTh  anekTpuyeckoro  mnoss.  [lpuHuun — cymepno3unuu
INEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu osnexTpuueckux 3apsiioB. OJNeMEHTapHbIM dieKkTpuueckuil 3apsn. CTpoeHHe aToma.
[IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH COXPAHEHUSI DJIEKTPUUECKOTO 3apsija.

DIEKTPUUYECKHI TOK. Y CIIOBUSI CYLIECTBOBAHMSI JIEKTPUUECKOTO TOKA. ICTOUHMKYM MOCTOSIHHOTO TOKa.
JleficTBUST DJIEKTPUUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE). JJEKTPUYECKUU TOK B
JKMIKOCTSAX U ras3ax.

Onekrtpuueckass 1enb. Cuna Toka. Dnekrpuyeckoe HampsikeHue. COonpoTHUBIEHHE TMPOBOJAHHKA.
VnenbHoe compoTHBieHHE BemiecTBa. 3akoH Owma s yyactka uenu. [lociemoBarenbHoe U
napauieIbHOE COSUHEHNE TTPOBOTHUKOB.

PaGota W MOImHOCTH 3JeKTpUYecKOro Toka. 3akoH JDkoyns—JleHma. DieKTpuueckue Ienu u
NOTPEOUTENH dNEKTPUUECKOM 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

ITocTossHABIe MarHuThl. B3anMoieiicTBHE TTOCTOSTHHBIX MarHUTOB. MaruutHoe moje. MaroHuTHoe IoJie
3eMJIM U €ro 3HaueHHe il KU3HU Ha 3emuie. OnbIT OpcTena. MarHuTHOE MoJie AIEKTPUYECKOTO TOKA.



[IpuMmeHeHre 3JIEeKTPOMAarHUTOB B TeXHHKE. [leficTBME MarHMTHOTO MOJSI HA MPOBOJHUK C TOKOM.
ONeKTpoJABUTaTeNb IOCTOSIHHOIO ToKa. VcIonb30BaHME AIIEKTPOJBUraTeNlel B TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel @apazes. SBieHUE 3IEKTpOMarHUTHOW WHAYKIUU. [IpaBuio Jlenma. DaekTporeHneparop.
CnocoObl MOTy4YeHHs SJIEKTPUUYECKON HHEPruu. DJIEKTPOCTAHLMK HAa BO30OHOBISIEMBIX HCTOYHHMKAX
SHEPIHUH.

Hemoncmpayuu.

1.  Dnexkrpusauus Te.

2. JIBa poja 2JEKTpUYECKUX 3apsAT0B U B3aUMOACHCTBUE 3apSKEHHBIX TEJ.
3. YcTpoHCTBO U AeiCTBHE 3IEKTPOCKOIIA.

4.  DnexkTpocTaTuyecKkas HHAYKLUS.

5. 3aKOH COXpaHEHUs 3JIEKTPUUECKUX 3aps/I0B.

6.  IIpoBOAHMKHM U IUAIIEKTPUKH.

7. MojaenupoBaHU€e CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO TOJIS.

8.  McTouHMKH MOCTOSIHHOTO TOKA.

9.  Jle#cTBUSA 3IIEKTPUUYECKOTO TOKA.

10. DeKTpUYEeCKUi TOK B KHIKOCTH.

11. Ta3o0BbIit pazpsia.

12. U3mepeHue CHIIBI TOKa aMIIEPMETPOM.

13. U3mMmepeHue 3JIeKTpUUYECKOTr0 HAMPSKEHUS BOJIBTMETPOM.

14. Peoctar u Mara3uH COIPOTHBIICHUH.

15. B3zaumopeiicTBHE OCTOSHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTH Pa3/ieJICHUS TIOJTIOCOB MarHUTa.
17.  MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSITHHBIX MarHUTOB.

18. OmsIT Opcrena.

19. MarsuTHOE o€ TOKA. DIEKTPOMArHuT.

20. JleiicTBHE MarHUTHOTO IIOJISI HA MTPOBOJIHUK C TOKOM.

21. DnexTpoABHUraTesb MOCTOSHHOIO TOKA.

22. HccnenoBaHue siBIEHUS 3J€KTPOMAarHUTHONW MHTYKIIHH.

23.  Omnbitel Dapajes.

24. 3aBUCHMOCTPH HAPABJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUSI.

25. DnekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

ONEITEI IO Ha6J'IIO)IeHI/IIO QJICKTPpHU3alluU TCII HH)IYKHI/Ieﬁ " Ipr COITPUKOCHOBCHUH.
HCCJ’IG}IOB&HI/IG HeﬁCTBHﬂ SJICKTPHUYCCKOTO ITOJIAA Ha TPOBOJHUKH U TUIJICKTPHUKH.

COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.

W3mepeHue u peryInpoBaHUe CUIIBI TOKA.

N3MepeHne u perynmpoBaHue HAPSKEHHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HMIYIIETO Yepe3 pE3UCTOp, OT COMPOTHUBICHUS
pEe3UCTOpa M HAIIPSHKEHUS Ha PE3UCTOPE.

7. ONbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JEKTPUIECKOTO COMPOTUBIEHUS MTPOBOAHHUKA OT €T0
JUTHHBI, TIOMIA/IH ITOTIEPEYHOT0 CEUCHHS U MaTepHaa.

8. IlpoBepka mpaBWia CIOXKCHHS HANPSHKCHUH TPU TOCICIOBATEIIPHOM COCIUHEHHH JBYX
PE3UCTOPOB.

9.  IlpoBepka mpaBuiia IjIsi CUJIBI TOKA IPH MapaJljIeIbHOM COSAUHEHUH PE3UCTOPOB.

10. Omnpenenenue paboThI AMEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
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11. OmpeneneHre MOITHOCTH HIIEKTPUYECKOTO TOKA, BBIZCISIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCHUMOCTHU CHIIBI TOKA, HAYILIETO Yepe3 JIAMIIOUKY, OT HAIPsHKEHUS Ha HEH.

13. Omnpenenenue KII/] narpesatens.

14. VccnenoBaHWe MarHUTHOTO B3aUMOAEHCTBHS TIOCTOSIHHBIX MAarHUTOB.

15. 3ydenue MarHUTHOTO TOJISI TIOCTOSIHHBIX MAaTHUTOB NP UX OOBEANHEHUH U Pa3ZeICHUN.

16. MHccrnenoBanue AeicTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, IEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIbI B3aUMOACHUCTBUS KATYIIKA C TOKOM M MarHuTa
OT CHJIBI TOKA M HAaIPABJICHHSI TOKA B KaTYIIKE.

18. 3ydenue AelCTBHS MarHUTHOTO IOJISl HA TIPOBOJTHHUK C TOKOM.

19. KonctpyupoBanue u u3ydyeHue padoThl HJIEKTPOABUTATES.

20. WMsmepenne KIIl amekTpogBUTraTeIbHON YCTAaHOBKH.

21. OnbITHl MO UCCIICAOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW MHAYKIMH: UCCIEIOBaHUE W3MEHEHHH
3HAQYEHHsI U HalPaBJICHHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBwkeHue. MarepuanbHas Touka. Cucrema  orcy€ra.  OTHOCHTEIBHOCTH
MEXaHUYECKOrOo  JIBW)KEHMA. PaBHOMepHOe  mnpsMonuHenHoe — aBwkeHue.  HepaBHOMepHOe
npsIMOJIMHENHOE ABMkeHue. CpellHss U MTHOBEHHAsi CKOPOCTb Teja NP HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue. PaBHOyckopeHHOE IpsiMoinHeiiHoe iBrxxeHne. CoboaHoe nagenue. Onbithl ["anues.
PaBHOMepHOe nBHXKeHHE O OKpykHocTH. Ilepuox m dvactora obOpamieHus. JluneiliHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

[Iepsebiit 3axoH Herotona. Bropoii 3akon Hetotona. Tpernii 3akon HerotoHa. [IpuHnun cyneprno3unumn
CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHila TPEHUS CKOJIBKEHUS, CUila TPEHMsI ITOKOs, JPYyTHe
BH/JIbI TPEHUSI.

Cuna TAXKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHEe CBOOOJHOTrO MajieHus. [[BuxkeHue miaHer
Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBeCOMOCTh U eperpy3KHy.

PaBHOBecue MmarepuanbHOW TOUYKH. AOcomoTHO TBEpAoe Teno. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynee Tena. M3amenenue ummynbca. Mmnynbsce cuibl. 3aKkOH cOXpaHEeHUs uMIyibca. PeakTuBHOE
JBUKECHHUE.

Mexanuueckass pabota U MOLIHOCTb. PaboTa cuil TSHKeCTH, YHpyroctu, TpeHus. CBsi3b SHEpruu U
pabotel. IloTeHuuanbHass SHeprus Tena, MOJHATOrO HaJ IMOBEPXHOCThIO 3emud. [loTeHuumanbHas
SHEprus ckaroil npyxuHsl. KnHernueckass sHeprus. Teopema O KHHETHYECKON SHEPrUM. 3aKOH
COXpaHEHHUsI MEXaHUYECKOU YHEPTHH.

Hemoncmpayuu.

1.  HaOmroneHne MeXaHMYECKOTO ABUKEHUSI T€la OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2.  CpaBHeHHE TyTeH W TPACKTOPUN IBUKECHHUS OJHOTO M TOTO XK€ TEJla OTHOCHUTEIHHO Pa3HBIX Tel
OTCUETA.

3.  H3mepeHue CKOPOCTU U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKECHUS.

4.  HccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO JBUKEHHUSL.

5. HaGnronenue aBMKEHUS Tena Mo OKPY>KHOCTH.

6. HaGmronenne MexaHMYeCKHUX SIBICHUH, IPOUCXOASIINX B cucTteMe orcuéra «Tenexkay mpu e
PaBHOMEPHOM U YCKOPEHHOM JBI)KEHHHM OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

7.  3aBHCHMOCTH YCKOPEHUS TeIa OT MACChl TeJla U ACHCTBYIOIIEH Ha HETO CHJIBI.



8. HabGnronenue paBeHCTBA CHJT TIPU B3aUMOJCHCTBUH TE.

9.  I3meHeHue Beca Teja MPH YCKOPEHHOM JBH)KCHUH.

10. Ilepenaua mmiynbca MpH B3aMMOACHCTBUH TEIL.

11. TIpeobpazoBaHusi FHEPTUU MIPH B3aUMOJICHCTBUH TEJI.

12.  CoxpaHeHHe UMITyJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaOnroneHue peakTUBHOTO JIBHKEHUS.

15. CoxpaHeHre MeXaHMYECKON YHEPTUU ITPU CBOOOTHOM MaJCHHUH.

16. CoxpaHeHre MeXaHMUECKON YHEPIUU MIPH IBUKEHUH TeJa MO JeHCTBUEM MPYKUHBI.
Jlabopamopuwie pabomsl u onvimol.

1.  KoucrtpyupoBaHue TpakTa Ajs pa3roHa W JaJbHEHIIEr0 paBHOMEPHOI'O JIBUKCHHUS IIapUKa WIH
TEJIEeKKH.

2.  OmnpeneneHue CpeqHeil CKOPOCTH CKOJBKEHUS OpycKa WU JIBUXKEHHS IIapUKa MO HAKIOHHOMN
IJIOCKOCTH.

3. Ompenenenne ycKOpeHUs Tela P PAaBHOYCKOPEHHOM JIBHYKEHHUH TI0 HAKJIIOHHOH ITJIOCKOCTH.

4.  UccnemoBaHue 3aBUCHMOCTH IYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM JBMKCHHU 0Oe€3
HAYaJIbHOM CKOPOCTH.

5. IIpoBepka rUmoOTE3bl: €CIU MPH PABHOYCKOPEHHOM JIBIKCHHU 0€3 HAualbHOW CKOPOCTH ITYTH
OTHOCSATCS KaK PsAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE IIPOMEXYTKHA BPEMEHHU OJTMHAKOBEI.

6. HccrnenoBaHue 3aBUCIMOCTHU CHJIbI TPEHUS CKOJIBKEHHSI OT CUIIBI HOPMaJbHOTO JABICHHUS.

7. Omnpenenenue kodxhduimeHTa TPEHUS CKOIBKCHHUS.

8.  OmpeneneHune xECTKOCTU MPYKUHBI.

9.  Ompenenenue paboOTHl CHIIBI TPEHUS NMPU PAaBHOMEPHOM JABIDKEHHH TENa MO TOPHU30HTAIBHOM
HOBEPXHOCTH.

10. Omnpenenenune pabOThl CUIIBI YOPYTOCTH MPH MOIBEME IPy3a C UCIOIb30BAHUEM HETOABHKHOTO
Y TIOIBUKHOTO OJIOKOB.

11. W3yueHue 3aKOHA COXpPAHEHUS SHEPTUH.

Pa3znen 9. Mexann4yeckue KoJ1e0aHUS M BOJIHBI.

KonebarensHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KoJleOaHMN: MEpUoJl, 4acToTa, aMIUIMTYJA.
MaremaTtnueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpaliienue suepruu npu KojaedaTenbHOM ABMKEHUU.
3aryxatomue kosieOaHusa. BeiHyX)7eHHbIE KojeOanus. Pe3sonanc. Mexannueckue BoiHBL. CBOWCTBa
MEXaHM4YeCKuX BoJH. IIpomonpHble M momepeuHble BOJHBL. J[IMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHHs. MexaHuuecKHue BOJIHBI B TBEPIOM TeEJE, CEICMUYECKHUE BOJIHBI.

3Byk. [’ pomMKoOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

Habmonenue xonebanuii Tex moJ1 AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIe0aHU U pe30HAHCA.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENHN).

HabmtoneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwvie padbomut u onvimol.

1.  Onpenenenue 4acTOTHI U EpUOJIa KOJIeOaHUI MaTeMaTHUYECKOIO MasiTHUKA.

2 OmnpezneneHye 4acTOThI U MEpHoJa KoleOaHUH PY>KUHHOTO MasTHUKA.

3.  HccaenoBaHue 3aBUCHMOCTH NEpU0/Ia KOJIEOAHUI MMOIBEIIEHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
4 HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHu MPYKUHHOTO MasiTHUKA OT Macchl rpysa.
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5.  IIpoBepka He3aBHCUMOCTH Mepuo/ia KouedaHuil rpy3a, HOJBEIIEHHOTO K HUTH, OT MaccChl rpysa.
6.  OmnbIThl, JEMOHCTPHPYIOIIUE 3aBHCHMOCTh TEpHOAAa KOJeOaHWH NPYKUHHOTO MasTHUKA OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

7.  HW3mepeHue ycKOpeHHUs CBOOOAHOIO MAJACHHUS.

Paszgea 10. DiaeKTpOMArHMTHOE 1MOJI€ U JIEKTPOMATHUTHbIE BOJIHbI.

DNEKTPOMarHUTHOE M0Jie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJH. Ilkana
3JIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHKE 3IEKTPOMArHUTHBIX BOJIH AJI1 COTOBOM CBSI3H.
DnexkTpoMarHuTHas npupojaa csera. CkopocTh cBeTa. BonHOBbIe cBOHCTBA CBETA.

Hemoncmpayuu.

1.  CsoiicTBa 31€KTPOMAarHUTHBIX BOJIH.

2.  BoxHoBbIE CBO¥ICTBA CBETA.

Jlabopamopnwvie pabomot u onvimeol.

1.  H3ydeHue CBOMCTB 3EKTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble siBJICHUS.

JlyueBas Moxenb cBera. Mcrounuku cBera. IIpsimosnuHeiiHoe pacnpocTpaHeHHE CBeTa. 3aTMEHMUS
Connua u JIynsl. Otpaxenue cera. [nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH TmpelnomiieHUs cBera. [lonHOe BHYTpeHHEE OTpak€HUE CBeTa.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox mydeid B inH3e. OnTudeckas cuctema QoroarmmapaTa, MUKpOCKOTa U Telieckona. [ a3 kak
ONTHYECKask CUCTeMA. bIU30pyKOCTh U JaIbHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbITel HptoToHa. CliokeHue CrieKTpalibHBIX 1IBETOB. Jlucnepcus
CBeTa.

Hemoncmpayuu.

[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.

OtpaxkeHue cpera.

[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomnenue caera.

OnTHyeckuii CBETOBOI.

Xon nyuelt B coOuparomiei Junse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIA.

Mopens rnasa.

Pasnosxenue 6enoro ceera B CHEKTP.

12. TlomyueHue 6€TOTO CBETA MPH CIIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

1.  HccrnenoBanue 3aBUCHUMOCTH YIJIa OTPaXKEHUs CBETOBOTO Jyda OT yIJa MajJieHusl.

2.  l3ydeHue XxapaKTEepHCTUK U300paKEHHS MTPEIMETa B TUIOCKOM 3epKaJe.

3. HccnemoBanne 3aBUCHMMOCTH yTJIa IPEIOMIICHHUSI CBETOBOTO JIyda OT yIJia TaJeHHsl Ha TPaHUIEe

CoNOrLDNE
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«BO3IYX—CTEKIIO».
4.  Tlonydyenue n300pakK€HUH C TOMOIILIO0 COOMPAIOIIEH JTHH3BI.

5. Omnpenencarie GOKYCHOTO PaCCTOSHUS U ONTHICCKON CHITBI COOMPAFOIIICH JIMH3HI.

6.  OmnbITHI IO Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OIBITEL IO BOCIIPpUATHUIO IIBETA MPECAMCTOB IIPU UX HaGHIO,Z[eHI/II/I 4UCpe3 OBCTOBLIC (I)I/IJIBTpBI.
Paszngen 12. KBanToBble sIBJICHHUA.



Omnpitel Pezepdopna u mnanerapHas Mozenb atoma. Mojens atoma bopa. Mcmyckanue u noriomieHue
ceera aroMoM. KBaHThI. JIMHENYaThIE CLIEKTPHI.

PagnoaktuBHOCTB. Anbda, Oeta- u ramma-uznydenus. CTpoeHre aToMHOTo siapa. HykinonHast Mmogens
aTomHoro sapa. M3oronsl. PannoakruBHble npeBpanieHus. Ilepuon nomypacnana aroMHBIX siep.
SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3aps0BOrO M MAacCOBOTO YHUCEN. DHEPrusi CBA3M ATOMHBIX
sinep. CBsi3b Maccbl U 3Hepruu. Peaknuum cunte3a u aenenus suep. Mcrounuku sneprunm ConHua u
3BE3 L.

Snepnas snepreTuka. JleiicTBUsA paAMOAKTUBHBIX U3JIyYE€HUIN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUS U TOTJIOLICHHUS.

CrieKTpbl pa3aMyYHbIX I'a30B.

CnexTp Boaopo/a.

Habmronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHU.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJLYKTOB.

Jlabopamopnwvie padbomot u onvimeol.

1.  HaGmroneHue CIJIOMIHBIX M TUHEHYATHIX CIIEKTPOB U3ITyYEHUSI.

2.  HccrnenoBaHue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTorpadusim).
3.  H3mepenue pannoakTuBHOTO (hoHA.

IHoBTOpPUTEJIHLHO-00001IAI0 M MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAYJIb MpEeAHa3HaueH [UIsl CUCTeMaTh3aluk U 0000IeHus
IPEIMETHOTO COJAEPKAHUS U OMNbITa JIEATENbHOCTH, MPUOOPETEHHOrO NPU H3YYEHUU BCEro Kypca
¢u3MKM, a Takke JUIsl MOJATOTOBKM K OCHOBHOMY TOCYJIAapCTBEHHOMY JK3aMEHY IO (usuke uist
o0yyaromuxcsi, BBIOPAaBIINX 3TOT yU€OHBIH Mpeamer.

[Tpu u3yueHU NAaHHOTO MONYJIS PEAIN3YIOTCA U CUCTEMATU3UPYIOTCS BUABI ACSITEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECIeUnBaeTCsl TOCTUKEHUE MPEAMETHBIX U METAlPEeIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB
oOyueHusi, (GOpMHUPYETCS €CTECTBEHHOHAy4Hass TIPAMOTHOCTb: OCBOEHHE HAay4YHBIX METO/IOB
UCCIIEIOBaHMS SIBICHUM MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUAMU OOBICHATH (PU3NYECKHE SBICHUS,
IIPUMEHSIS IOJTyYE€HHBIE 3HaHMsI, PEIIaTh 3aJa4l, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIILHBIE.
[IpyHOMNIHATIBHO JIEATEIBbHOCTHBIA XapaKTep aHHOIO pas3zelia peanu3yercs 3a C4YET TOro, 4To
oOyuaroluecs BBIMOIHSIOT 3aaH1sI, B KOTOPBIX UM MpPEAJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pPACHO3HABaTh M HAYYHO OOBACHATH (U3NYECKHE SBJICHUS B
OKpYKarolllel MPUPO/IE U IOBCETHEBHOM JKU3HY;

HCIIOJIb30BaTh Hay4YHbIE METOJbI HCCIeNOBaHUS (U3NYECKUX SIBICHUN, B TOM 4YHCIE IJi1 MPOBEPKU
TUIOTE3 U MOJy4YEHUS] TEOPETUUECKUX BBIBOJIOB;

OO0BSICHATH Hay4HbIE OCHOBBI Hanbosee BaXKHBIX JIOCTUKEHUH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
IIPAKTUYECKOI0 UCIOIb30BAaHUS PA3JIMYHBIX UCTOUHUKOB SHEPIMU Ha OCHOBE 3aKOHA IPEBPAIICHUS U
COXPaHEHHUSI BCEX U3BECTHBIX BUI0B YHEPTHH.

o0k wbdE



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

U3sydenne (U3UKKM Ha YpOBHE OCHOBHOTO 00mIero o0Opa3oBaHMs HAIPABICHO Ha JOCTHIKCHHE
JIMYHOCTHBIX, METAIIPEJMETHBIX M IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

B pesynprare uzydenus: Gpu3MKU Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBanus y ooydaromerocs Oyayt
c(OpPMHUPOBAHBI CIETYIOIINE TUYHOCTHBIE PE3YIIbTATHI B YACTH:

° 1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

° - TMPOSIBJICHWE HWHTEpeca K UCTOPHUH M COBPEMEHHOMY COCTOSHHUIO POCCHUUCKON (PU3NYECKOM
HAYKU;

° - IGHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YIEHBIX-(PH3UKOB;

) 2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

° - TOTOBHOCTh K QKTUBHOMY YYacTUIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX M STUYECKHX
npo6JeM, CBI3aHHBIX C TPAKTUYECKUM IPUMEHEHUEM JOCTIKEHUHN (PHU3HKH;

° - OCO3HAHHE BAKHOCTU MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

. 3) acTeTH4eCKOro BOCIIMTAHMS:

° - BOCIIPHUSTHE JCTETUYECKMX KauecTB (pU3Mueckod Hayku: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

) 4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

° - OCO3HAHME LIECHHOCTH (PM3NYECKON HayKU KaK MOILHOTO MHCTPYMEHTA [TO3HAHUS MUPA, OCHOBbI
pPa3BUTHUS TEXHOJIOTHIA, BaKHEHILIEH COCTaBISIONIEH KYIbTYpHI;

° - pa3BUTHE HAYYHOU JTF0O03HATEIHHOCTH, MHTEPECA K UCCIIEI0BATENIbCKON AESITETbHOCTH;

° 5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAIBLHOTO 0JIATONOJIYYMSI:

° - OCO3HaHHE IIEHHOCTU 0e30macHOro o0pas3a *KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,

BaXHOCTU TMpaBui OE30MacHOTO TMOBEACHHS Ha TPaHCIOPTE, Ha JOpOorax, C OJIEKTPUYECKHUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;

o - cOpMHUPOBAHHOCTH HaBbIKa pedIeKCUH, TPU3HAHKE CBOETO MpaBa Ha OUIMOKY M TaKOTO e
IpaBa y IPyroro 4eioBeKa,

. 6) TPY10BOr0 BOCIIUTAHUSA:

o - aKTHMBHOE y4YacTHE B PCIICHUM NPAKTHUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHHu3aIfy, TOpoa, Kpas) TEXHOIOTUYECKON M COIMATbHOW HAMpaBICHHOCTH, TPEOYIOIIUX B TOM
qucie U PU3NIecKuX 3HaAHUH;

. - HHTEpEC K MPaKTHYECKOMY U3YUEHHUI0 Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOM;
o 7) IKOJI0TNYECKOT0 BOCIIMTAHMSA:
o - OpHeHTaluMs Ha NpUMeHeHue (U3MYECKUX 3HAHUW [UIsl peleHus 3agad B o0jacTu

OKpY’Kalolllel cpebl, IJIaHUPOBAHUS TMOCTYNKOB M OIEHKM KX BO3MOXXHBIX MOCIEICTBUNA IS
OKpY>Kalolllel Cpebl;

o - 0CO3HaHME ITT00ANTBHOTO XapaKTepa SKOJOTMUECKUX MPo0IeM U MMyTel UX pelIeHus;
. 8) aganTannu K M3MEHSIOLMMMCH YCJI0OBUSM COUMAJIBHON M IPUPOIHOM Cpeabl:
o - MOTPeOHOCTh BO B3aUMOJICHCTBUU MPU BBIOJIHEHUU UCCIIEOBAHUM U MPOEKTOB (PU3NUYECKON

HATPaBIEHHOCTU, OTKPBITOCTH OMBITY U 3HAHHSIM JPYTHX;
o - TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO 1A TEIbHOCTh;

o - TIOTPeOHOCTH B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCie (HOPMYIUPOBATh UICH, TOHSTHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;

. - 0CO3HaHHE Je(HUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JaCTH (DU3HKH;



° - IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETCHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

° - CTpEMJICHHE aHAJM3UPOBATH M BBHISBISTH B3AMMOCBSI3H IPHUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIC C UCIIOJIb30BaHUEM (DHM3NUYECKUX 3HAHHM;

° - OLICHKA CBOMX JICUCTBUH C yUETOM BIMSHHS HA OKPYXKAIOIIYIO CPEY, BO3MOXKHBIX TJI0OATBHBIX
MIOCJICICTBUM.

METANPEAMETHBLIE PE3YJIbTATHI

B pesynbrare ocBoeHus mporpammbl Mo (U3MKE Ha ypOBHE OCHOBHOIO OOIIEro OOpa3oBaHUA Y
oOydaromierocss  OyayT  chOpMUPOBaHbI  MeTanpeIMeTHbIe  pe3yJbTaThl,  BKIIOYAIOIIHE
NO3HABATEJIbHBIC YHUBEpPCAIbHBIE YUeOHBIE NEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC yueOHbIC
JIEHCTBUSI, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIE ICUCTBUSI.

Ilo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBHSA

ba3oBble Jornveckue a1ecTBUSA:

. BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

. yYCTAaHABJIMBATh CYIICCTBEHHBI NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA i 0000OUIeHHS U
CpaBHEHUS;

. BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpuUBaeMbIX (pakTax, MaHHBIX U

HAOJII0JIEHUSX, OTHOCAIIMXCS K (PU3UUECKUM SBIICHUSM;

o BBISIBJISITH TPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MPU M3YyYEHUH (PU3MUECKUX SBIEHUN U NPOIIECCOB,
JIeJIaTh BBIBOJBI C MCIOJIB30BAaHUEM JEAYKTUBHBIX M HHIYKTHBHBIX YMO3AaKJIIOYEHUMH, BBIIBUIATH
THIIOTE3bl O B3aUMOCBA3SX (PU3NYECKUX BEJTUYNH;

. CaMOCTOSITENIbHO BBIOMpPATh CHOcO0 pemieHus ydeOHoW (u3nueckol 3agaun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pelIeHMs, BbIOOp HauOojee MOAXOIAMIEr0 C YYETOM CaMOCTOSITEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiCTBUSA:

o MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,

o OPOBOJIUTH IO CaMOCTOSITEIIBHO COCTaBIEHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3NUECKUi
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3NUECKOTO SIBICHHUS;

. OLICHUBaThb HA TPUMEHHMOCTh M JOCTOBEPHOCTh MH(MOpPMAIMIO, TMOJYYEHHYI0 B XOJe
HCCJIETOBAHMSI UJTU DKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (QOpMYyIHUPOBaTh O0OOIIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IEHUS, OIBITA, UCCIIEIOBAHMS,

o IIPOrHO3MPOBATh BO3MOXHOE JalibHEHIee pa3BUTHE (UINYECKUX IMPOLIECCOB, a TaKkKe
BBIIBUTaTh MPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

o NPUMEHSTh pa3jMyHble METOJIbl, HHCTPYMEHTHI U 3alPOCHl MIPH MOUCKE U 0TOOpEe MHPOpMAIUH
WIN JaHHBIX ¢ YYETOM MpeIokKEeHHON yueOHol pusnueckoii 3a1auu;

. aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3IUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

o CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy TpeAcTaBieHHs HHPOPMALUU U
WITIOCTPUPOBATh pEIIacMble 33/1a4l HECIOKHBIMH CXEMaMH, JuarpaMMaMu, MHON rpadukoil u ux
KOMOUHAIHSIMHU.



KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:

o B Xo0Jle¢ 00CyXIeHusi ydueOHOro marepuania, pe3yJbTaToB JIabopaTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00OCYXK/IaeMOI TEMbI M BHICKA3bIBaTh UJICH, HALICJICHHBIC HA PEIICHUE
3a/1a4y¥ U MoJAJIepkaHue OIarokenaTeIbHOCTH OOIIECHUST;

° COTOCTABJIITH CBOM CYXICHUSI C CYXICHUSMH JPYTUX YYAaCTHUKOB JMANIOTa, OOHApYXKUBATh
pa3auvmue U CXOJCTBO MO3UIIUH;

° BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

° MyOJUYHO TPENCTaBIIATh PE3YJBTAThl BBITOJTHEHHOTO (DU3UYECKOrO OIbITa (IKCIEPUMEHTA,

UCCIIEIOBaHUS, TIPOCKTA);

o NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaJbHONH paboOTHl NpHU
pelIeHNH KOHKPETHOW (PU3NYECKOM MPOOIIEMBL;

o NPUHUMATD IETTH COBMECTHOW NeSTENbHOCTH, OPTaHM30BBIBAThH JACHCTBUS MO €€ JOCTHKEHUIO:
pacipeneNaTh poiiu, 00CYXIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHHS
HECKOJIbKUX JIFOJICH;

o BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTAsi KAYECTBEHHOTO Pe3ysIbTaTa IO CBOEMY HAlpaBJICHUIO
U KOOPJUHHPYS CBOU JICUCTBUS C APYTUMH WICHAMHA KOMaH/IbI;

o OLICHUBATh KA4YeCTBO CBOETr0 BKJIaJa B OOMMI NPOAYKT IO KPUTEPHUSIM, CaMOCTOSITEIBHO
c(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y'leﬁl—[l)le JeHCTBUA

Camoopranmn3anus:

o BBISBIIAT MPOOJTEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPEOYIOUIMX s peIIeHUs
(bu3nUecKrux 3HaHUM;

. OPUEHTHPOBAThCSI B PA3JIMYHBIX IMOAXOJAaX MPHUHATUS PELIeHUH (MHAMBUAYaJIbHOE, MPHUHATHE
pelIeHus B rpyMie, MPUHITHE PEILIEHUH TPYIOil);

. CaMOCTOSITENIEHO COCTaBIIATh AITOPUTM pelleHHs (PU3NUECKON 3a/1aur WM IJIaHa UCCIIEIOBaHUS
C Y4ETOM HMEIOLIMXCSA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUpPOBAaTh MpeJylaracMbie
BApUAHTBI PELICHUN;

. Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTEJJIEKT:

° JaBaTh aICKBATHYIO OLICHKY CUTyalluu U IIpEJiarath jiaH eé HN3MCHCHHUA,

. OOBSICHATH MPUYMHBI TOCTUKEHUS (HEAOCTHKEHHSA) PE3yIbTaTOB JESATEIBHOCTH, 1aBaTh OLIEHKY

PUOOPETEHHOMY OIIBITY;

o BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (HUIUUYECKOTO
UCCIIEJIOBAaHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOATEIbCTB, W3MEHUBILIUXCS CHUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

. OILICHMBATh COOTBETCTBUE PE3yibTaTa LENH U YCIOBUSIM;

. CTaBUTh ce0sl Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCMH Ha HAYYHYIO TEMY,
NOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYyroro;

o IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU perieHnH (U3MYECKUX 3a/1a4d UM B YTBEPKICHHUIX Ha
Hay4yHbIE€ TEMBI U TAKOE XK€ MPABO IPYIroro.

INPEJIMETHBIE PE3YJIBTATbBI



K koHmy oOyuenust B 7 kJjiacce IpeIMETHbIE pe3yJabTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI OTpPakaTh
c(OPMHPOBAHHOCTh y O0YJAIOIIUXCA YMEHUI:

o UCIOJIb30BaTh IOHATHUA: (U3NYECKHE M XUMUYECKHUE SIBJICHUS, HAOIIOAEHUE, SKCIEPUMEHT,
MOJIeNlb, THIIOTE3d, CIMHULBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbe COCTOSHUS
BemecTBa  (TBEpHOE, JKUAKOE, TIa3000pa3HOE), MEXaHWYEeCKoe JABMKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NMPSMOJIMHENHOE), TPAeKTOpHs, paBHOACHCTBYOWas cuia, aedopmanus (ynpyras,
IUIACTUYECKasi), HEBECOMOCTb, COOOIAIOIIUECS COCYbI;

o pasnnyath sBieHus (Iud¢y3us, TEIIOBOE [BHXEHHME 4YacTUI[ BELIECTBA, PaBHOMEPHOE
JBUKCHHUE, HEPABHOMEPHOE ABUKEHUE, MHEPLHUSA, B3aUMOJCUCTBUE TEJl, PABHOBECHE TBEPIBIX TEN C
3aKpEIUIEHHOW OCBIO BpallCHUs, Iepefada JaBJICHUs TBEPABIMU TEIaMH, XUIAKOCTIMH M Ta3amy,
aTMOC(epHOe J1aBJCHUE, IUIaBaHUE TeJl, IPEBpAIleHHs] MEXaHUYECKOM 3HEpPruy) Mo OIMUCAHUI0 HMX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AAHHOE (PU3UYECKOE SIBIICHUE;

o pacrio3HaBaTh IpPOSBICHUE HM3YYEHHBIX (U3MUECKUX SIBICHUH B OKpYXAloOIeM MHpE, B TOM
yucie (U3NYECKHe SIBICHUS B IPUPOJE: MIPUMEPHI JBIXKEHUS C Pa3IMUYHBIMU CKOPOCTSIMU B JKUBOM U
HEKUBOH NpUpPOAE, NEHCTBHE CHIIBI TPEHHUS B IPUPOJEC M TEXHUKE, BIMSHAE aTMOC(HEPHOTO TaBICHUS
Ha JKUBOI OpraHusM, IJIaBaHUE PbIO, pblYard B TEJI€ YEI0BEKa, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO
3aa4y B yueOHYI0, BBIIETIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SIBIICHHIA;

. ONKCHIBATh M3Y4YCHHBIC CBOWCTBA TeN W (PU3MYECKUE SBICHHS, WCIONb3Ys (PHU3NIECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IYTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHUJA
YIPYrOoCTH, CWJIa TSDKECTH, BEC Tela, CWIa TPeHUs, JaBiieHUe (TBEPAOrO Tea, JKUIKOCTH, rasa),
BBITJIKMBAOINAS CHJIA, MEXaHUYECKasi paboTa, MOLTHOCTb, IJICYO CHIIBI, MOMEHT CHJIBI, KOO PHUIUEHT
MOJIE3HOTO JEMCTBUS MEXaHU3MOB, KHMHETHYECKas W MOTEHLMaJbHas SHEPTus), NpU OMNHCAHUU
NPaBUIbHO TPAKTOBATh (PU3MUECKUI CMBICT HMCIOJIB3YEMbIX BEIWYHMH, UX O0O3HAUEHUS M €AMHUIIBI
(Gu3MUecKuX BEIMYUH, HAXOIUTh (HOPMYIbI, CBS3BIBAIOLIME MAHHYIO (DU3MUYECKYIO BEJIUYHMHY C
JPYTMMHU BETUYMHAMU, CTPOUTH IPaQUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;

. XapakTepu3oBaTh CBOMCTBA Teld, (U3WYECKHE SBJICHUS M IPOLECCHl, HUCIONb3Yys IpaBUiia
CIOXKEeHMs] cui (BIOJb OJHOW mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesna, MpaBUiIO
paBHOBecHsl pblyara (0J0Ka), «30JI0TOE€ MPABUIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHWYeCKOH
SHEpPru, NMpH TOM JIaBaTh CIOBECHYI (POPMYJIHMPOBKY 3aKOHA M 3alUCHIBATh €ro MaTeMaTHYecKoe
BBIPAKCHMUE;

. OOBICHATh (U3MYECKUE SIBIEHUS, NMPOLECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyallMil TMPAaKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBIABIATh I[PUYMHHO-CIEJICTBEHHBIE CBS3H,
CTPOUTH 00bsSCHEHUE U3 1—2 JIOTMYECKUX LIAroB C OMOpod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemate pacuéTHble 3a7aud B 1—2 AeWCTBUA, HUCHOJB3Ys 3aKOHBI U (POPMYJbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3aJaydl 3alHChIBaTh KPaTKOE YCIOBHE,
HOJCTABIATh (PU3MUECKUE BEIUYMHBI B (OPMYJBI M MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBbIE Ul PELIeHUs 3a/ay, OLEHUBATh PEAIMCTUYHOCTH MOJYYEHHOH (pu3mueckoin
BEJINYUHBI,

o pacro3HaBaTh MpPOOJEMbl, KOTOPbIE MOXKHO PEUINTh NpPU MOMOIIM (PU3HMUECKUX METOJIOB, B
ONMCAHWU MCCIEAOBAaHUS BBIIEIATH IPOBEPSEMOE IMPENINOoJIoKeHHe (TUnoresy), pasiuyaTb U
UHTEPIPETHPOBATH MOJYUYESHHBIH pe3ybTaT, HAXOIUTh OIMIMOKU B XOZI€ ONbITA, JIeNaTh BHIBOJIBI 110 €T0
pe3yabTaram;

. IPOBOJIUTH ONBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUNH WM (PU3HUUECKUX CBOMCTB TEI:
(GopMynHpoBaTh TMpPOBEpsEMBbIE IPEANONIOKEHUS, COOMpAaTh YCTAHOBKY M3 IMPEAJIOKEHHOIO
000pyI0BaHUs, 3alUCHIBATE X0 ONbITA U (POPMYJIUPOBATH BHIBOJIBI;



° BBITIOJIHATL MPAMBIC HU3MCPCHHUA PACCTOAHUA, BpPCMCHU, MACChI TCJIa, O6’béMa, CHUJIBI U
TEMITEpaTypbl C HCIOJb30BAHHEM AaHAJIOTOBBIX U HU(MPOBBIX NPUOOPOB, 3aIKMCHIBATH MMOKA3aHHS
puOOPOB C YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPCHHIA,

o IPOBOJUTH HCCICIOBAHUE 3aBUCHMOCTH OJHOM (DU3MYECKOW BEIMYMHBI OT JPYyrod ¢
HCIIOJIb30BAHUCM TIPSAMBIX H3MepeHHﬁ (3aBI/ICI/IMOCTI/I IMyTU PaBHOMCPHO ABMXKXYLICTOCA TCJIa OT
BPEMCHHU JIBIDKCHHUS Tejla, CHJbl TPEHUS CKOJBKEHHS OT Beca Tela, KadecTBa 00pabOTKH
MOBEPXHOCTEH TeJl M HE3aBHUCUMOCTU CHJIBI TPEHHUS OT IUIOMI[AJH CONPUKOCHOBEHHUS TEJ, CHIIBI
YIPYrOCTH OT YUIMHCHHUS MPYKUHBI, BHITAIKUBAOIICH CUJIBI OT 00bEMa MOTPYKEHHOW YacTh Tejla U
OT IINIOTHOCTH XKHJIKOCTH, e€ HE3aBHCHUMOCTH OT IIJIOTHOCTH TCi1a, OT FJIy6I/IHBI, Ha KOTOpYIO
MOTPYKEHO TEJO, YCIOBUU IJIaBaHUS TEJ, YCIOBHI paBHOBECHS pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUU y4eOHOTrO KCCIICAOBaHUs, COOMPATh YCTAHOBKY M BBIMOJIHATH HM3MEPEHUS, CIEIysI
peII0KEHHOMY TUIaHy, (PUKCHPOBATh PE3YJIbTAThI MOJIYICHHON 3aBUCUMOCTH (HU3HUCCKUX BEJMUYHMH B
BUJIC TIPEJIOKEHHBIX TA0JUII U TPaUKOB, JAeNIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCICIOBAHUS;

o IPOBOUTh KOCBEHHBIC HU3MEpPCHUs (DU3UUCCKHX BEIHYUH (IUIOTHOCTH BEIIECTBA JKHIKOCTH H
TBEPIOTO TeJla, CUJIa TPEHHUS CKOJIBKEHHS, JaBICHUC BO3/yXa, BBITAJKUBAIOIIAS CHJIA, JCHCTBYIOIIAs
Ha TIOTPYXKEHHOE B JKUIKOCTH TENO, KOA(POHUIMEHT TOJE3HOrO ACUCTBHUS MPOCTHIX MEXaHH3MOB),
creyst MPEJIOKCHHOW HWHCTPYKIMHU: TPH BBIMOJHEHUH H3MEPEHHH COOMPATh IKCICPUMEHTAIbHYIO
YCTAHOBKY Y BBIUYUCIISTH 3HAUCHHE HCKOMOM BEJTMYHMHBI;

o CO0JII01aTh MPAaBUIIa TEXHUKU 0€30MaCHOCTH MPH paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM,

o yKa3bIBaTh MPUHIHUIBI JCUCTBHS MPUOOPOB M TEXHHUYCCKHX YCTPOWCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIONIMECS] COCYAbI, 0OapoMETp, phlvyar, MOIBH)KHBIA W HEMOIBMKHBIN OJIOK,
HaKJIOHHAsSI TUIOCKOCTb;

o XapaKTepU30BaTh MPHUHIIMIBI JIEHCTBHS HM3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpol Ha WUX OmUcaHus (B TOM 4YMCIE: MOAIIMUIHUKHA, YCTPOHMCTBO BOJIOINPOBOJA, I'MAPABIMYECKUN
npecc, MaHOMETp, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMEeTp), HMCIOJIb3ys 3HaHHS O CBOMCTBAX
(GU3NUECKUX SBICHUIA U HEOOXOJUMbIe (PU3MUYECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

. IPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOro HCMOIb30BaHUS
(GU3NUECKUX 3HAHWI B MOBCEIHEBHON XHM3HH JIs oOecrieueHHss O€30MacHOCTH MPHU OOpalieHuu ¢
npubopaMM ¥ TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHCHHS 3JI0pOBbSI M COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOIICH Cpejie;

o OCYILECTBIISATH OTOOP MCTOYHUKOB MH(popManuu B MHTEpHETE B COOTBETCTBHH C 3aJlaHHBIM
IMOMCKOBBIM 3aITpOCOM, Ha OCHOBC MMCIOIIUXCA 3HAHUHN U HyTeM CpaBHCHHA Ppa3IMYHBIX UCTOYHHUKOB
BBIJICJIATH MHPOPMAITUIO, KOTOpast SBISETCS MPOTHBOPSUMBON HIIM MOXET OBITh HEJOCTOBEPHOIA;

. UCIIOJIb30BAaTh IPH  BBIMIOJIHEHWU Y4YEOHBIX 3aJaHMM HAy4YHO-TIONMYJSAPHYIO JIUTEpATypy
(U3UUECKOT0 COMEpKaHUs, CIPABOYHBIC MaTepHalbl, peCcypchl cetu MHTepHeT, BiafeTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(GOPMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o co3/aBaTh COOCTBEHHbBIE KpaTKHE IHChMEHHBIC W YCTHBIC COOOIICHHs Ha OCHOBe 2-—3
UCTOYHUKOB HH(OpPMAIUK (PHU3HUYECKOTO COJCPXKAHUS, B TOM YHUCIE MYyOJUYHO JelaTh KpaTKUe
COOOIIEHHS O Pe3yIbTaTax MPOEKTOB MK YIEOHBIX MCCIIEOBAHU, TPH 3TOM I'PaMOTHO UCIIOIb30BaTh
M3YYEHHBIN MOHATUITHBIN anmnapaT Kypca GU3HUKH, COMPOBOXKIATh BHICTYIIJIEHUE NPE3EHTAIUEH;

. IIPU BHINIOJHEHUH Y4E€OHBIX MPOEKTOB U UCCIIEOBAHUM paclpeAensiTh 00S3aHHOCTH B IPYIIE B
COOTBCTCTBHH C IIOCTABJICHHBIMH 3agadaMH, CICAUTH 3a BBIIIOJHCHUCM IIJIaHaA HeﬁCTBHﬁ, aZICKBAaTHO
OLCHHUBATH CO6CTBCHHBII>'I BKJIaA B JACATCIBHOCTbL TIPYHIIbI, BbBICTpAUBATL KOMMYHUKATUBHOC
B3aHMOI[eﬁCTBHe, YUUTBIBASI MHCHUC OKPYXKAOIINX.



K koHmy oOyueHuss B 8 kJiacce IpeIMETHblE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpPakaTh
c(OPMHPOBAHHOCTh y O0YJAIOIIUXCA YMEHUI:

o MCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKCHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMS BEIIECTBA, KPHUCTAIMYECKHE M aMOp(HBIE Tela, HACBIIICHHBIA U
HEHACBILICHHBIN 11ap, BJIAXXHOCTh BO3AYyXa, TEMIEPATypa, BHYTPEHHSIS HEPIHUs, TEIUIOBOW JIBUIATElNb,
JJIEMEHTApHBIA  DJIEKTPUYECKUM 3apsl, JJIEKTPUYECKOE II0JIe, IPOBOJHUKH U JIHUIJIECKTPUKH,
IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

o pas3nyath sBJICHUA (TEIJIOBOE pacIIUpPEHHUE U CXKaThe, TeIllonepeaaya, TeIIOBOe PaBHOBECHE,
CMauMBaHME, KaNWUIPHbIC SBJICHUS, WCIAPEHHE, KOHJEHCALUs, IUIABJIIEHUE, KpUCTAJLIM3aLus
(oTBepreBaHuE), KUIEHME, Temulonepenada  (TEMJIONPOBOJHOCTb, KOHBEKLHUS, H3JIY4YECHHUE),
JNIEKTPU3aLMs TEJl, B3aUMOJECHCTBUE 3apAI0B, NEUCTBUA JIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJCICTBHE MarHUTOB, AEHCTBUE MAarHUTHOTO I10JIS HA IPOBOJHHUK C TOKOM, 3JI€KTPOMarHUTHAs
MHAYKIINS) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
(du3nYeCcKOe SIBIICHUE;

. pacro3HaBaTh IMPOSBICHUE HM3YyYCHHBIX (U3UYECKUX SBICHUNA B OKPYKAIOIIEM MHUpE, B TOM
yriciae (pU3MUecKue SIBICHHUS B TPHPOJE: MOBEPXHOCTHOE HATKCHHE W KaNWUIAPHBIC SBICHUS B
OpUpojie, KpUCTalibl B mpupone, uznydenue CousiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BbI,
o0Opa3oBaHUe pOCHl, TyMaHa, UHEs, CHera, 3JIEKTPUYECKUe SIBIEHUs B aTMocdepe, 3JIeKTpUYECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE TI0JI€ 3eMJTH, Apei( MOI0COB, pOJIb MATHUTHOTO TIOJIS /IS )KU3HU Ha
3emiie, MOJISIPHOE CHSIHME, MPHU STOM IEPEBOAMTH INPAKTHUECKYIO 33Jady B y4eOHYIO, BBLICIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMH;

. ONMCHIBaTh M3YUEHHBIE CBOICTBA Te€l M (PU3MYECKHE SIBJICHUS, HCHOJIb3Ys (QU3NUYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrHs, KOJMYECTBO TEIUIOTHI, YJAElbHas TEIIOEMKOCTh
BEIIIECTBA, y/elbHas TEIUIOTa IUIABJICHUs, YAeTIbHas TEIUIoTa MapooOpa3oBaHMs, yJelbHAs TeIloTa
CrOpaHMsl TOIIMBA, KOA((UIMEHT IMOJIE3HOr0 JAEWCTBUSA TEIUIOBOW MaIllMHbI, OTHOCHUTEJbHAs
BJIQXKHOCTb BO3]IyXa, AIEKTPUUECKUN 3aps]l, Cujla TOKA, MIEKTPUUECKOE HANPSKEHUE, COMPOTUBIICHUE
IPOBOJIHHUKA, Y/AEIbHOE COIPOTHBIIEHUE BEIIECTBA, pabOTa U MOLIHOCTb JIEKTPUUYECKOTO TOKA), MPHU
OMHCAaHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, O003HAueHUs U
€AMHMILIBI (PU3UYECKUX BEIMYUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE TAHHYIO (U3UYECKYIO BEIUUYHUHY
C IpyTUMH BEJIMYMHAMH, CTPOUTH TpaduKU N3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH;

. XapaKTepu30BaTh CBOMCTBa Ted, (PU3MYECKHE SIBICHUS W MPOLECCH, MCHOJIb3ysl OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHHUS BEIIECTBA, NPUHLUI CYNEPIO3ULIUU
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsjia, 3akoH Oma /sl y4acTKa IeNH, 3aKOH
Jxoyns—JleHna, 3aKk0H COXpaHEHMsI SHEPTUH, IIPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

o OOBSACHATh (PU3NYECKUE IMPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE€ M B KOHTEKCTE CHUTYyalHi
MPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BbIABISATh IMPUYUHHOCIEICTBEHHbIE CBSI3U, CTPOUTH
o0BsicHeHUE U3 1—2 JIOTHYECKUX IIaroB ¢ ONMOpoil Ha 1—2 U3y4yeHHBIX CBOMCTBA (PU3MUECKUX SBICHHH,
(GU3MUEeCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

. pewmiath pacuéTHbIE 3a7audl B 2—3 AEHCTBHS, UCHOJB3Yd 3aKOHBI M (OPMYJIBI, CBA3BIBAIOIINE
¢u3nueckre BEIUMYMHBI: HA OCHOBE aHAIM3a YCIOBUSA 3a/1a4M 3alMCBhIBaTh KPaTKOE yCIOBUE, BBISBIATD
HEJOCTaTOK JAHHBIX JJISl pellleHus 3aJayu, BbIOWpaTh 3aKOHbI U (HOpMyIbl, HEOOXOaUMBIE NI €€
peleHus], MPOBOANUTh PAacu€Thl M CPAaBHUBATh IIOJIyY€HHOE 3HA4YE€HUE (PU3UYECKOM BEIUYUHBI C
W3BECTHBIMU JIaHHBIMY;



° pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh NpPU TOMOLIM (U3NYECKUX METOOB,
UCIIONIb3YSl  ONHMCAHUE HCCIENOBAaHUS, BBIICIATH IPOBEPSEMOE IPEAINONIOKEHHE, OLIEHUBATh
IMMPaBUJIBHOCTH MMOPAAKa MPOBCACHUA UCCIICAOBAHM, 1€J1aTh BEIBOIBI,;

o MPOBOAMUTH OMBITHl MO HAOMIONEHUIO (DU3MUECKUX SIBICHUNH WIM (U3UYECKUX CBONCTB Tl
(KanwIIsIpHBIE SBJICHHSI, 3aBHCHMOCTH JaBIICHUS BO3JyXa OT ero o0néma, TeMmriepaTrypbl, CKOPOCTH
mpoliecca OCThIBAaHUSI W HArpeBaHUs MNpPHU H3JIYYCHUM OT I[BETa H3JIydaromieil (morionaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEpaTyphl KUIKOCTH U IUIOLIAAN €€ MOBEPXHOCTH,
JMEeKTpU3alMsl TeJl M B3aUMOJCUCTBUE OJICKTPUUYECKUX 3apsiOB, B3aUMOJICHCTBUE IMOCTOSHHBIX
MAariuToB, BU3yaJin3allud MAarHUTHBIX OJIEH ITOCTOSHHBIX MarduToB, HeﬁCTBHﬁ MAarduTHOI'O II0JIA Ha
MPOBOJIHUK C TOKOM, CBOWMCTBA 3JICKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOJBUTATENSI MOCTOSIHHOTO TOKA):
dbopMynupoBaTh IpOBEpsEMble MPEANOJIOKEHUS, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py/I0BaHus, ONUCHIBATH XO/1 OMbITA U (POPMYITHPOBATH BHIBOIBL;

o BBITMIOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBFHOM BIIaYXKHOCTH BO3yXa, CHUJIBI TOKA,
HANpsDKEHUST C HCIIOJIb30BAHMEM aHAJOrOBBIX MPUOOPOB U JATYUKOB (DU3MYECKHX BEITUYMH,
CPaBHHMBATh PE3YJITATHI U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH;

o MPOBOAMUTH HCCJIENOBAHUE 3aBUCUMOCTH OIHOW (DU3MUECKON BEIMYMHBI OT JAPYrol c
HCIIOJIb30BAHUECM TIPAMBIX I/ISMepeHI/Iﬁ (BaBI/ICI/IMOCTI) COIMPOTUBJICHHA HNPOBOJHHUKA OT €ro IJIMHBI,
IUTONIA/IA MOTMEPEYHOr0 CEYEeHUS U YAEIBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOIAHHKA, CHIBI TOKA,
UAYIIET0 4Yepe3 MPOBOJHUK, OT HAMPSHKEHUS HA MPOBOJHMKE, MCCIENOBAHHE IMOCIEIOBATEILHOTO U
napajuieJIbHOTO COCAMHEHUN MPOBOJHUKOB): TUIAHUPOBATH HMCCIEIOBAHUE, COOMPATh YCTAaHOBKY M
BBITIOJHATh HM3MEPCHUS, CIICAys MPEIJI0KEHHOMY IUIaHy, (DPHUKCHUpOBATH pPe3yibTaThl MOTYyYCHHOU
3aBUCHUMOCTH B BUJIC Ta6J'II/III n Fpaq)HKOB, ACJIaTh BBIBOJLI 11O pE3yJIbTaTaM HCCIICIOBAaHUA,;

L MMPOBOAWUTHL KOCBCHHBIC U3MCPCHUA (1)I/ISI/IT-I€CKI/IX BCJIIMNYNH (y)leJ'II)HaSI TEMJIOEMKOCTh BCIICCTBA,
COMPOTUBIIEHUE TPOBOJHUKA, pabOTa U MOITHOCTh AIEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS,
coOuparh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAys NPEIIOKEHHOW HWHCTPYKIUU, U BBIYUCIATH
3HAUYCHUEC BCIINYNHEI,

. coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

. XapaKTepU30BaTh TMPHUHIMIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
OTOpON Ha MX OMUCaHUs (B TOM YHCJE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOuHa,
aMIepMEeTp, BOJBTMETP, CUETUYMK AJIEKTPUYECKOM HHEPruM, DJIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTelIbHbIC JJIEKTPONPUOOPHI (MIPUMEPHI), DIEKTPUUECKHUE MPEAOXPAHUTENN, DJICKTPOMArHUT,
ANEKTPOABUTATENh TOCTOSIHHOTO TOKa), MCTOJB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUU U
HeoO0XoauMbIe (PM3HUECKHE 3aKOHOMEPHOCTH,

. pacmo3HaBaTh MPOCThIE TEXHHUYECKHE YCTPONCTBA W HM3MEpUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHUCYHKaM (KHJIKOCTHBIM TEPMOMETpP, TEPMOC, TMCHUXPOMETpP, TMTPOMETp, JIBUraTellb
BHYTPEHHETO CTOpaHus, DJJIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI JJEKTPUUECKHX IeNeld C
MOCIIEOBATENbHBIM U MapaUIeIbHBIM COSAMHEHHEM 3JIEMEHTOB, pa3jiinyas YCIOBHBIE 00O3HAuCHUs
3JIEMEHTOB JJIEKTPUUECKUX LIETIEH;

. MPUBOJUTH MPUMEPHI (HAXOAUTh MH(OpPMAIMIO O TpHUMEpax) MPaKTUYECKOTO HCIOIh30BAHUS
du3NYECKUX 3HAHWU B TMOBCEIHEBHOW >KM3HM JJsi oOecredeHuss 0e30MacHOCTH TMpU OOpaIeHUH C
npuOopaMl M TEXHUYECKHMMH YCTPOHMCTBAMH, COXPAaHEHMsI 3J0pOBbSI U COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPY’KaIOILEH Cpefe;

o OCYIIECTBIISATh MOMCK HHpOpMAIMK (PU3NUYECKOr0 coaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCSA 3HAHUN W MYTEM CpaBHEHUS JIOMOJIHHUTENbHBIX MCTOYHHUKOB BBIACNSTH HMH(GOpPMALHIO,
KOTOpAast ABJSIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;



o UCTOJIb30BaTh TPU  BBHIIOJHEHUM YYEOHBIX 3aJaHUM HAayYHO-TIOMYJSIPHYIO JIUTEPaTypy
(GU3U4ECKOro cojaep:KaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BiaaeTh NpuéMaMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HH(POPMAIIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaThb COOCTBEHHBIE MMMCbMEHHBIE U KPaTKUE YCTHBIE COOOLIeHHs, 0000m1as nHdopmauo
U3 HECKOJBbKUX HCTOYHHUKOB (U3UYECKOTO COACPKAHHUS, B TOM 4YHCIE IYOJUYHO TIPEICTaBIATH
pe3yJIbTaThl IPOEKTHON WIIM HCCIIEI0BATENbCKON JI€ATENbHOCTH, IIPH 3TOM I'PaMOTHO HCII0JIb30BATh
U3y4EHHbIN MOHATUIHBIN annapar Kypca (pU3MKH, COTPOBOXKIATh BBICTYIJICHUE IPE3EHTALUEH;

. IPY BBITIOJHEHUU y4eOHBIX MPOEKTOB M MCCIEIOBAHUN (DPU3MYECKHX MPOIIECCOB paclpeseiiTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUM C ITOCTABIEHHBIMH 331a4aMH, CJIEAUTH 32 BBIIIOJHEHUEM IIaHA
NeHCTBUI M KOPPEKTUPOBATH €r0, aIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA/l B I€ATEIILHOCTD TPYIIIIBL,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, MPOSBIISSA TOTOBHOCTD pa3pemaTh KOH(IUKTHI.

K xonuy oOyueHus B 9 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaXKaThb
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

o UCIIOJIb30BAaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUaibHasi TOUKa, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOro JBHXKEHHUs, Aedopmarus (yrnpyras, MmjiacTudeckas), TPeHHEe, LEHTPOCTPEMUTEIbHOE
YCKOpEHUE, HEBECOMOCTh U MEPETPY3KH, LIEHTP TAKECTHU, aOCOIIOTHO TBEPIOE TENO, LIEHTP TSHKECTU
TBEPJIOTO Tella, paBHOBECHE, MEXaHMUYECKHE KOJeOaHWsI M BOJIHBI, 3BYK, HHPPa3BYK U YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1albHO30PKOCTb,
CHEKTpbl MCIyCKaHUs W TMOIJIOIIeHus, ainbda, Oera- U TraMMa-u3JIyuyeHHs, H30TOIbI, sJIepHas
HHEPreTHKa;

. pasinyath  siBIE€HUS (paBHOMEpPHOE U  HEPaBHOMEPHOE NPSMOJIMHEHHOE  JBM)KEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE MaJCHUE TeJl, PABHOMEPHOE JBH)KEHUE TI0
OKPY’KHOCTH, B3aUMOJIEHCTBUE TeJl, pEaKTUBHOE JIBI)KEHHUE, KoJie0aTeIbHOE JBMKEHHE (3aTyXarolue
U BBIHY)KICHHBIE KoJeOaHMsI), Pe30HAHC, BOJHOBOE JIBUKEHME, OTpaK€HHE 3BYKa, MPSIMOJIMHEHHOE
pacrpoCTpaHEHUE, OTPAKEHUE M IPEJIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE OTpPaXKCHHE CBETa,
pa3noxeHue O€eroro CBeTa B CHEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AMUCHEPCUS CBETA,
€CTECTBEHHAsl paJO0aKTUBHOCTh, BOZHUKHOBEHUE JIMHEWYATOTO CIIEKTpa U3IyUYEHHs ) M0 OMHCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOLIUX AAaHHOE (PU3NYECKOE SIBIICHUE;

o pacrno3HaBaTh MPOSIBICHHE H3YYEHHBIX (M3MUYECKUX SIBICHUN B OKpY)KawolleM Mupe (B ToM
yrcie GU3NUecKue sIBIEHUS B IPUPOAE: MPUINBBI U OTJIMBBI, IBUKEeHUE T1aHeT COTHEYHOI CHCTEMBI,
PEaKTUBHOE [BHKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH, 3EMIIETPSICEHUE,
ceificMHuecKre BOJHBI, I[yHAMHM, 3XO, LBETA TeJ, ONTHYECKHE SIBICHUSA B MIPUPOJIE, OMOIOrHYecKoe
JeiicTBHE  BUIUMOTO, YIbTpaUOJETOBOIO M  PEHTICHOBCKOIO  M3JIY4YEHHUH, €CTEeCTBEHHBIN
pPaIMOaKTUBHBIA (OH, KOCMHMYECKHE JIy4d, PaJMOAKTUBHOE H3JIy4YE€HHE MPUPOJHBIX MHHEPAJIOB,
JeiicTBUE PaJMOAaKTUBHBIX M3IYYEHUH HA OPraHU3M YelloBeKa), IPH 3TOM IMEepPEBOIUTH MPAKTUUYECKYIO
3a/1a4y B yueOHYIO, BBIIETISATh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHMIA;

. ONHKCBHIBATh M3y4YCHHbIE CBOWCTBA Tel W (U3MYECKUE SBICHUS, HUCHOJIb3ysd (U3NUYECKUe
BEJIMYMHBI (CPEIHSsI U MIHOBEHHAs CKOPOCTh Tela MPU HEPABHOMEPHOM [JBUKEHHH, YCKOPEHHE,
nepeMelleHne, MyTh, YIJI0Bas CKOPOCThb, CHJIa TPEHMsI, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, YCKOpEHUE
CBOOOJHOTO MaJIeHUs], BEC Tella, UMITYJbC Tejla, UMIYJIbC CHIIbI, MEXaHH4ecKas padoTa U MOIIHOCTS,
NOTEHLMAJbHAsL DHEPrUsl Tesla, IMOJHATOIO HaJ INOBEPXHOCTBIO 3€MIIM, MOTEHIUAJIbHAs DSHEprus
CKaTOM NpPYKHUHBI, KUHETHYECKas HHEpPrus, MOJjHas MeXaHWYecKas SHeprus, Mepuoj M YacToTa
KoJIeOaHUM, JUIMHA BOJIHBI, T'PDOMKOCTh 3ByKa M BBICOTA TOHA, CKOpPOCTh CBETa, IIOKa3aTelb
IPEJIOMIICHUSI Cpelibl), MPHU ONMUCAHUM TNPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOIb3yEeMBIX
BEJIMYMH, O0O3HAUEHUS M EJUHMIBI (PU3MUECKUX BEIHYMH, HAXOAUTH (HOPMYJIBI, CBS3bIBAIOIIUE



JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOMTH TIpadUKd H3yYEHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYHH;

o XapakTepu3oBaTb CBOMCTBa TeJ, (U3MUECKUE SBJICHUS U MPOLECChl, HCHOIb3yd 3aKOH
COXpaHEHHsI SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIMII CYNEPIO3UIUN CUJI, MPHHLIUI
oTHocuTenbHOCTH ["anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHbI OTPaKEHUs U
IPEJIOMIIEHUS] CBETA, 3aKOHbI COXPAHEHMsI 3apsiIOBOIO U MAaCCOBOIO YMCEN IPU SIIEPHBIX PEaKLMsIX,
IIPY TOM JIaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3alMCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHUE;
o OOBSICHATh (PU3UYECKUE IMPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
NPAaKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYUHHO-CICACTBEHHBIE CBS3H, CTPOUTH
o0BbsicHeHUE U3 2—3 JIOTHYECKUX IIAaroB ¢ ONMOPOi Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3MUECKUX SBIICHHA,
(GU3MUECKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

. pemarh pacy€THbIE 3a/1a4M (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI
U (hopMyIbl, CBA3BIBAIOIINE (PU3MUECKUE BEIMUYMHBI: HA OCHOBE aHA/IM3a YCIIOBHS 3aJlauyl 3alUChIBAaTh
KpaTKoe yCJIOBHUE, BBIABIIATh HEJOCTAIOIME MIIM U30BITOUHbIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOAUMBIC Uil PELICHHs, MPOBOAUTH PACUYETHI M OICHWBATH PEATHCTUYHOCTH IMOTYYECHHOTO
3HaYeHUs (PU3NIECKOI BETMUNHBL;

o pacmo3HaBaTh TpPOOJEMBI, KOTOPbIE MOXHO pEIIUTh IMPH NOMOIIM (PU3MYECKHX METOJIOB,
UCMONB3Ysl OIMCAHUE HCCIIECAOBAaHUS, BBIICJIATH IPOBEpPSEMOE IPEANOJOKEHHE, OLCHUBATh
IPaBUIBHOCTH MOPsI/IKA IPOBEIEHHS UCCIIEA0BaHMs, A€aTh BbIBO/bI, HHTEPIPETUPOBATH PE3yJIbTaThl
HAOJIIOJICHUHN H OIBITOB;

. IPOBOJUTH OMBITH [0 HAOIIOAECHUIO (PU3MUECKUX SBIEHUH WM (U3NYECKUX CBOMCTB Tel
(u3y4eHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHHS YHEPTHH, 3aBUCHMOCTb MEpHo/Ia KoJieOaHui
NPYKUHHOTO MasTHHKAa OT MAacChl Irpy3a M >KECTKOCTU TPYKHUHBI ¥ HE3aBUCUMOCTh OT AMILIHTY/IBI
MaJIbIX KoJieOaHHUH, MpsSIMOIUHEHHOE PAacIpOCTpaHEHHUE CBETa, pa3liokeHue Oesloro cBeTa B CIEKTP,
U3y4yeHHE CBONCTB H300paXeHHMsI B IUIOCKOM 3€pKaje M CBONCTB H300pa’keHHsl IMpeaMeTa B
coOuparoniel TuH3e, HaOI0IeHHE CIIONTHBIX U JIMHEWYAThIX CIIEKTPOB M3IYUYCHHS): CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY W3 H30BITOUHOrO0 Habopa O0OPYHAOBaHUS, OMHCHIBATE XOJ ONBITA U €ro
pe3yibTaThl, GOPMYIUPOBATH BHIBOJIBI,

o IPOBOJUTHh NPHU HEOOXOJUMOCTH CEPUI0 TPSAMBIX HM3MEPEHUH, OMpeAessisi CpeqHee 3HaueHue
U3MepseMoi BeTMUnHBI ((POKYCHOE paccTOsIHUE COOMparolel IMH3bI), 000CHOBBIBATh BBIOOD criocoba
U3MepeHus (M3MEPUTENBHOTO MpHoopa);

o IPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C HCHOJb30BAHUEM MPSMBIX
U3MEpeHUil (3aBUCUMOCTh IMYTH OT BPEMEHH MpPH PABHOYCKOPEHHOM JBWXKEHMM O€3 HadaibHOMN
CKOpOCTH, TIepHOAa KOIeOaHWH MaTeMaTHYeCKOTO0 MAasTHHKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTja
OTPaKEHHsI CBETa OT yIJla MaJeHHWs W YyIJIa TPEeIOMICHHS OT Yyria TaJIeHus): IUIAHHpPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl IOTYyYECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJAE TaOIMIl U Tpa(uKOB, JeNaTh BHIBOJBI MO pe3yibTaTaM
UCCIICIOBAHWS,

o IPOBOJUTH KOCBEHHbIE U3MEpPEHHsI (PU3NUECKUX BEIUUYHMH (CpellHsAs CKOPOCTh U YCKOPEHHE Tena
NpU PaBHOYCKOPEHHOM [IBUKCHHUH, YCKOPEHHE CBOOOIHOTO TAJeHHS, JXKECTKOCTh TPYKUHBI,
KOA(P(UIMEHT TpeHMsI CKOJIbKEHUS, MexaHuueckas paboTa M MOIIHOCTb, YacToTa U TEPUOJ
KOJICOAHUH MaTeMaTU4YeCKOro M NMPYXKHHHOTO MAasTHUKOB, ONTHYECKas CHiia coOMparomiell JMH3BI,
panuoaKTUBHBIN (POH): IUIAHUPOBATH M3MEPEHMs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBINOJIHATh W3MEPEHUs, CIeAys MNPeUI0KEHHOW HMHCTPYKLUH, BBIYMCIATh 3HAUYEHUE BEJIWYMHBI U
aHAJIM3UPOBATh MTOJIyYEHHbIE PE3YIIbTATHI C YIETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHUI;

. co0JTII01aTh MpaBUIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ 1abopaTopHBIM 000PYAOBAHHUEM;



. pa3ianyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (U3MUECKUX MOJENei: MarepualibHas TOYKa,
abCOIOTHO TBEPIIOE TENO, TOYEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3a, IUIAHETapHas MOJEIb
aToOMa, HyKJIOHHasi MOJIEJIb @aTOMHOT'0 Spa;

. XapaKTepu30BaTh IMPHUHIMIIBI JICHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpO# Ha MX OMUCaHUs (B TOM YHUCJE: COUIOMETP, AATUUKHU TOJIOKECHHS, pACCTOSTHUS U YCKOPEHHS,
pakeTa, 9XOJIOT, OYKH, MEPUCKOM, (poToammapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOIN, TO03UMETD,
kaMmepa Buibcona), HCHoOnb3ys 3HAHUS O CBOMCTBaxX (DU3MUYECKUX SBICHUH M HEOOXOJUMbIE
¢duznyeckue 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKM HW3YYEHHBIX TEXHHUYECKUX YCTPOICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKHUX IPOLIECCOB IMPHU PEIICHUU Y4eOHO-TIPAKTUYECKUX
3a[a4, ONTHYECKUE CXEMBI JUISI TOCTPOSHHS M300pakeHU B IIIOCKOM 3epKaie M cOOMparomIeil TuH3e;
. MPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OPMALMIO O MpUMEpax) MPAKTUYECKOrO HCIOIb30BAHUS
¢u3nUecKuX 3HAHWKA B MOBCETHEBHON XHU3HH sl oOecredeHus: 0e30MacHOCTH NpU OOpalieHuH C
npubopaMd M TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHsI 370POBbSI U COOIIOJEHUS HOPM
3KOJIOTUYECKOI0 MTOBEJICHUS B OKPYKAIOLIEH cpelie;

. OCYIIECTBIISITh MOUCK MHPOpMAIKN (HU3HUECKOTO coaepxkanusi B MIHTepHETe, caMOCTOsITENbHO
dbopMynupys TOUCKOBBIM 3ampoC, HAXOIUTh IYTH ONpEAeNeHUs IOCTOBEPHOCTH IOIYYSHHON
uH(GOpPMAIIMK Ha OCHOBE HMEIOIIUXCS 3HAHUH U JOTIOJIHUTEIBHBIX HCTOYHUKOB;

. UCIIONIb30BAaTh TMPH  BBIIOJHEHWH Y4YEOHBIX 3aJaHU HAYYHO-TIONMYNIAPHYIO JIUTEPATypy
(Gu3NYECKOro CojepX aHus, CIIPaBOUYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiaaeTh npuéMamu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HH(POPMAIIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. co3laBaThb COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOIEHMS Ha OCHOBE MH(OpMaNMMU U3
HECKOJIbKUX UCTOYHUKOB (PU3MUYECKOTO COJCPIKAHUS, ITYOIUYHO MPEICTABIATh PEe3YyIbTaThl MPOSKTHOU
WJIM MCCIIEIOBATENbCKOM ESITEIbHOCTH, IIPU 3TOM IPAMOTHO MCIOJIb30BaTh U3YYEHHBIA MOHATUHHBIN
anmapar M3ydaeMoro pasnena (pU3MKM M COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTalueld ¢ y4éTom
0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U T'a3a HA NOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICWCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE 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 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
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

7 KIIACC
KosunyecTBo 4acoB DIeKTPOHHBIE
Ne Tema ypoka Konrposr IIpakrn = /[lara nupposbie
n/n Bcero HbIe yeckue u3ydyeHusi  oOpasoBaTe/ibHbIE
padoTbI padoTbI pecypcbl
1 ®du3nka — Hayka o npupone. ABneHus 1
npupoibl. PuznyecKue sIBICHUS
5 MexaHuueckue, TeII0BbIE, JEKTPUUECKUE, 1
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 ®uznyeckue BEJIMYUHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenue remieparypbl
4 IIPU TIOMOIIY >KMIKOCTHOI'O TEPMOMETPA U 1 1
JaTYNKa TeMIiepaTyphl"
Kak (u3uka u npyrue ecrecTBeHHbIE HAyKH
5 U3y4aroT Npupoxay. EcrecTBeHHOHAay4HBII METOA 1 bubnuoreka [IOK
no3HaHus. Onucanue GU3NYECKUX SIBJICHUH C https://m.edsoo.ru/ff09f72a
MTOMOILBIO MOJIETIEN
Ypok-uccnenosanue "[IpoBepka runoTessr:
5 JAJIBHOCTB MOJIETA NIapUKa, MYIEHHOTO 1 1
TOPU30HTANIBHO, TEM OO0JIbIIIE, YeM OoJIbIIe
BbICOTA ITycKa"
7 Crpoenue BeniectBa. ONBITHI, T0Ka3bIBAIOLINE 1 bubnnorexka [JOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHHEe 4acTuIl BEIecTBa 1 bubmorera [JOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoanne «OMBITHI 10 HAOTIOACHUIO 1 1



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

TCIIJIOBOI'O paClInpCHUs ra3oB»

10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3aumocBs3b MKy CBOMCTBAMU BEILIECTB B
1 pa3HBIX arperaTHbIX COCTOSTHUSAX U UX bubnmoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
12 Mexanuueckoe ABuxkeHue. PaBHoMepHoe U bubnmoreka [JOK
HEpPaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CropocTs. EAuHHLb CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu ¥ BpeMeHU IBUKECHUS bubamorexa LOK
https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3akon unepiuu. Bzaumoerictsue ten Bu6mrorexa LOK
15 Kak IMPUYMHA U3MEHEHHUSI CKOPOCTH JABUKECHUS
on https://m.edsoo.ru/ff0a0c10
16 IImoTtHOCTH BemiecTBa. Pacuer Maccel u o0beMa bubmuorexa [JOK
TeJa MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1' pabota «OmnpeneneHue
MJIOTHOCTH TBEPAOTO TEIa»
bu6mmoreka [IOK
18 Pemenue 3amau no teme "IlnoTHOCTE BemiecTBa" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHKA B3aUMOJIEUCTBUS TEIl.
Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabora «/3yueHne 3aBUCUMOCTH
20 pactspxerus (aedhopMarin) Ipy>KUHBI OT
MIPUIIOKEHHON CUIIBI»
21 SBnenne Tarorenus. Cuia TSHKECTH
22 CBs13p MEXly CUIION TSKECTH U MAcCOM Tela. bubnuorexa [IOK



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

Bec tema. Pemenne 3aga4 mo teme "Cuita

https://m.edsoo.ru/ff0al778

TsbKecTH"

93 Cwiia TSKeCTH Ha JPYTruX IJIaHeTax. bubnnoreka [HOK
Pu3nyecKue XapakKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Usmepenue cui. Iunamome

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

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778

26 CroxxeHue AByX CHUJI, HANPABJIEHHBIX 110 OJTHON bubnnoreka [JOK
npsMoid. PaBHOIEHCTBYIOIASA CHIT https://m.edsoo.ru/ff0ala70

97 Pewenue 3anau no reme "PaBHonelicTByrOMIAs
cun"

28 TpeHue CKobKEHNs U TPEHUE MTOKOs. TpeHue B bubnnorexa [HOK
IIPUPOJE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3ydeHue 3aBUCUMOCTH

29 CHWJIBI TPEHUS CKOJIBKEHUS OT CHUIBI JIABJICHUS U bubmmorexa [JOK

p a . https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEI

30 Pemenue 3a1au Ha onpe/eneHme
PABHOJIEUCTBYIOILIEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «['padmueckoe nzobpaxenue cumy, «Cuiab» bubnuorexa LIOK

P . P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CUIT»
KonTtponbHas pabota mo Temam: «MexaHn4ecKoe
32 IBWKEeHUE», «Macca, INIOTHOCTEY, «Bec Temay,
«I"padmueckoe nzodpakenue cuin», «CHIIb»
Jasnenue. CriocoObl yMEHbBIIIEHUS U YBEITHUCHUS bubnmnoreka [JOK

33
JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBieHue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT bubnmnorexa [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

00BEéMa, TeMIiepaTypbl

https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiieHust TBEPIBIMU TEJIAMH, bubnnoreka [HOK
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHne B )XKMAKOCTH U ra3e, BRI3BaHHOE bubmuoreka [JOK
JICUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau nmo teme «/laBneHue B )KUIKOCTH bubmuorexa [JOK
u rase. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmazonmmecs cocyms! https://m.edsogru/ff0a2970
39 IMuppaBiwgeckuii mpece bubnuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHEeBOM )KUIKOCTHBIN HACOC
AtMmocdepa 3emiu. [IpudnHbI CyIIIeCTBOBaHUS
41 BO3YILIHOW 000104YKH 3eMiIH. 3aBUCUMOCTh bu6mmoreka [IOK
aTMoc(hepHOTro JaBIeHHS OT BBICOTHI HaJl https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOpSs
42 Bec Boznmyxa. ATmocepHoe gaBieHue }P?tlffsj?/ljr(r)::(ﬁ)grou/ﬁfanZbSa
43 H3mepenne arMmocdepHoro aaBrneHus. OmbIT bubnmnorexa [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuoteka [JOK
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepona. AtmochepHoe 1aBieHne Ha bubnmnoreka [JOK
PA3IAYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe
naBieHue"
47 JlelicTBrE )KUJIKOCTHU U Ta3a HAa MOTPYKEHHOE B bubnmuotexa [JOK

HUX TCJIIO. ApXI/IMCIlOBa cHulia

https://m.edsoo.ru/ff0a3276



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

JlaboparopHas pabota «Onpenenenue

bubmuorexa [JOK

48 BBITAJIKMBAIOILEH CUJIBI, JEHCTBYIOIIEH Ha TEIO, 1
m A yrom https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUKOCTbHY
JlaboparopHas paboTta o reme «ccnenoBanue
49 3aBHCUMOCTH Beca Tea B BOJie OT 00bEéMa 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHON B )KHUJIKOCTh YaCTH TEJIa»
bu6mmoreka [IOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U 1
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3anau no temam: «IlnaBanue cynos.
52 Bo3ayxomiaBanue», «JlaBieHue TBEPAbIX TEI bubmorexa [JOK
yx . ’ P ’ https://m.edsoo.ru/ff0a3654
JKHUJIKOCTEH U ra30BY
KonTponbhas pabota mo Teme «JlaBnenue
53 TBEPABIX TN, KUAKOCTEH U
ra3oB»/Bcepoccuiickas mpoBepodHas paboTa npu
MIPOBEJICHUH C UCIIOJIb30BAHUEM KOMIIBIOTEpA
bu6nmoreka [JOK
54 Mexanundeckas padota
P https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
55 MorHocTh. EAVHHITEI MOITHOCTH
- FHTHL - https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MOIIHOCTH, 1
pa3BUBAaeMO MpHU MOIBEME T10 JIECTHUIIE"
57 IIpocteie Mexanu3msbl. Peiuar. PaBHOBecHe cui
Ha pbluare
58 Prruaru B TexHuKe, OBITY U IPUPO/IE. 05 bubnmnoreka [JOK

JlaGopaTtopHnas pabota «VccnenoBanue ycioBuit

https://m.edsoo.ru/ff0a478e



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

PAaBHOBCCHUS pblyara»

Pemenue 3amad no treme «Y ciioBHUsl paBHOBECHS bubnuorexa [JOK
59 1
pbr4ara» https://m.edsoo.ru/ff0a48a6
KoadduimenT nonesHoro neicTBusi MeXaHu3Ma.
60 JlaGopaTtopHnas pabora «M3mepenne KIT 1 0.5
HAKJIOHHOM TJIOCKOCTH»
61 Pemrenne 3agau mo reme "Pabora, MOIITHOCTS, 1 bubmuoreka [JOK
KITJ1" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckast sHeprusi. Kunernueckas u 1 bubnnoreka [JOK
MOTEHINAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
64 "DKCEepUMEHTAIBHOE OTpeIeICHUE U3MEHEHUS 1 1
KMHETUYECKOW M MMOTEHINAJIbHON SHEPTUU IIPH
CKAaTBIBAHHUH TeJIa TT0 HAKJIOHHOMU TIJIOCKOCTH"
KonTponbnas pabota no teme «Pabota u
65 MOIIHOCTB. DHeprus»/Bceepoccuiickas 1
poBepoyHas paboTa mpu MPOBEICHUHN HA
OyMa)xXxHOM HOCHUTEJIE
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1 bubnnorexka [JOK
"MexaHn4ecKkoe aBHKeHue" https://m.edsoo.ru/ff0a4ee6
67 PeseprubrIil ypok. PaboTa ¢ Tekctamu o teme 1 bubnmuorexa [JOK
" JlaBiieHUE TBEPBIX TEJ, )KUIAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1
"PaboTa. MoutHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosmuecTBo yacos JJIeKTPOHHBIE
Ne ara ugposbie
o/ Tema ypoka Beero fli):,Tpom .Illii‘s:l fllquemm :)Iﬁlt)l;iosaTeﬂbﬂble
padoTbI padoTbI pecypcbl
OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO 1 bubnuorexa [JOK
COCTOSIHHU BEILIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO, KHUIKOTO H
4 ra3000pa3HOro COCTOSTHUM BEIECTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-KHNHETHYECKON TEOPUH
bubnunorexa [JOK
5 Kpucrannuueckue u amop¢Hsble Tena 1 https://m.edsogru/fanSSOO
6 CmauuBaHue ¥ KamWUISIpHOCTh. [loBepxHOCTHOE 1 bubnmnorexa [JOK
HAaTSKECHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxxarue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEMIIEPATYpPBI CO CKOPOCTHIO 1
TEIJIOBOTO ABM)KEHUS YaCTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnnorexka [HOK
BHYTPEHHEHN SHEPIUH https://m.edsoo.ru/ff0a5c60
bubnnorexka [JOK
10 Bast rertonepeaa 1 https://m.edsogru/ff0a6412
11 VYpok-konpepenuus "IlpakTruueckoe 1 1 bubnnorexka [JOK



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

KCII0JIb30BaHUE TEILJIOBBIX CBOMCTB BEILIECTB U
MaTepHaioB B IEJISIX dHEProcoepekeHus "

https://m.edsoo.ru/ff0a65c0

12 KonnuecTtBO TEIOTHL. Y aenbHasg TEINIOEMKOCTD buGnnorexa LIOK
’ https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TeIuIoBOTO Oananca. TemmooOMeH u bubnnoreka [HOK
TEIIOBOE PAaBHOBECUE https://m.edsoo.ru/ff0a7088
JlabGopaTopHas padota "VccienoBanue siBICHUS
14 TEIUI0OOOMEHA MPH CMEIIUBAHUN XOJIOJHON U bubmorexa [JOK
N "p 8 https://m.edsoo.ru/ff0a6a98
ropsiaeid BOJIBI
Pacuet konmyecTBa TEIIOTHI, HEOOXOAUMOTO IS
15 HarpeBaHus Teja M BBIICIIEMOTO UM IIPH
OXJIXKICHHH
16 Jlaboparopuas padota "OnpeneneHue yaenbHON bubmmoreka [JOK
TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILUIUBA. Y IeJIbHAs TEINIOTAa CTOPAHNS bubmorexa LHOK
p ) p https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpIEBaHNE KPUCTAIUTUYECKUX bubnmnorexa [JOK
Tea. Y aeabHas TEIIoTa IUIaBICHHS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHnas pabota "OnpezneneHue yaeabHON bubnuoreka [IOK
TETUTOTHI TIJIaBJICHHS JTbaa" https://m.edsoo.ru/ff0a72fe
bu6nmoreka [JOK
20 [Tapoo6pa3oBanue u koHaeHcalus. Mcnapenue
pOOLP g . P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napooOpa3oBaHus U
21 KOHJICHCALIMH. 3aBUCUMOCTh TEMIIEPATYPhI bubmorexa [JOK
' paTYp https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EPHOTO TaBICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas pabota
" . bubnmuotexa [JOK
22 Omnpenenenre OTHOCUTENBHON BIaKHOCTH

BO3YyXa"

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

Pemenue 3aga4d Ha OIIPCACIICHUC BJIAXKXHOCTU

23
BO3/lyXa
[TpuHIHITB! pabOTHI TEIUIOBBIX JBUTATEICH.
24 [TapoBas TypOuHa. [IBurareias BHyTPSCHHETO
cropanus
25 KIIJI TermoBoro asurarens. TenaoBele IBUTaTeIN bu6mmoreka [IOK
Y 3al[UTa OKPYKArOLEH cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHs U MIPEBPALCHHS SHEPTUHU B
TEIUIOBBIX Ipolieccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
27 "TenoBsie sBieHUs. MI3MeHEeHHE arperaTHbIX bubmmorexa [JOK
) Y P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIECTBA
KontponbHas padota nmo teme "TermmoBbie
N bubmuorexa [JOK
28 sBJIeHUs. 1I3MeHeHue arperaTHbIX COCTOSIHUM
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA
29 Dnektpusanus Ten. [[Ba posa aneKTpruiecKux
3aps/10B
30 VYpok-uccnenoBanue "IneKTpU3aIus TENI
MHIYKIMEW U IPU CONPUKOCHOBEHUH"
bu6mmoreka [IOK
31 B3aumogeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
A p y https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe mosie. HampsxkeHHOCTh
32 AIIEKTPUUECKOTO TOJA. [[pUHIMIT CyHepIoO3UIINT bubnnorexa [IOK
P . P yHep https://m.edsoo.ru/ff0a8a0la
AIEKTPUIECKUX TOJIEH
33 Hocutenu snekrpuyueckux 3apsios.
DnemeHTapHbId 3apsia. CTpoeHrue atoMa
34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH COXPAHEHHUS bubnnorexka [JOK

QJICKTPHUYCCKOTIO 3apsaa

https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB

bubmuorexa [JOK

35
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €r0
36 cymiecTBoBaHMs. ICTOUHUKH AIEKTPUUIECKOTO bubmorexa LHOK
M ' P https://m.edsoo.ru/ff0a95a4
TOKa
37 JIefcTBUS PIEKTPUUYECKOTO TOKA bubmorexa LHOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenopanue "JleiicTBUE ANEKTPUIECKOTO 1
TIOJIsl HA MIPOBOAHUKHU U JUAJICKTPUKHU"
39 DNEKTPUYECKU TOK B METaJUIAX, JKUIKOCTAX U bubnnorexa [HOK
razax https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas 1erb U €€ COCTaBHbBIE YaCcTH
41 Cuna toka. JlabopaTopHas pabora "M3mepenue u 05 bubnnoreka [JOK
peryaupoBaHue CHIIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsbkeHue. BonbTmerp.
42 Jlaboparopnas pabota "U3mepenue u 0.5 bubmmorexa [OK
PaTOpHai p P ' https://m.edsoo.ru/ff0a9e14
pEryJIUpOBaHNUE HANIPSKEHUS
43 CornpoTuBiIeHHE POBOAHKUKA. Y ICIIBHOE bubnuoteka [JOK
CONPOTHUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIIEHHUS TPOBOIHUKA OT 1 bubnmnoreka [JOK
€ro JUIMHBI, TUIOMIAIN TTOMIEPEYHOTO CEUCHUS U https://m.edsoo.ru/ff0aa738
Marepuaia"
45 3aBUCHMOCTh CHJIBI TOKA OT HAaIPsHKEHUS. 3aKOH bubnmnoreka [JOK
OmMa 1t yyacTka 1enu https://m.edsoo.ru/ff0aad44a
JlabopaTtopHas pabota "HccnenoBanue
bu6mmoreka [IOK
46 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes3 1

PE3UCTOP, OT COMPOTUBJICHUA PC3UCTOPA U

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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HaIpsDKEHUs Ha pe3ucrope”

HOCJ’IGI[OB&TGJ'IBHOC " IapaljICJIbHOC COCAMHCHUA

47
IIPOBOTHUKOB
JlaboparopHas padora "lIpoBepka npaBuia
48 CJ'IO}KIC)HI/IHpHaH I;meﬁnﬁ an H(I))CJ'IG,Z[I())BaTeJ'IBHOM bubmmorexa LIOK
P P " https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB
JlaGopatopnas padora "IIpoBepka mpaBuia s
49 CHJIBI TOKA MIPH MapayljIeIbHOM COEAMHEHUN bubamorexa LOK
"p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemrenue 3amau Ha npumeHenue 3akona Oma st bubnnoreka [JOK
Pa3IMYHOTO COEAUHEHHS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOLTHOCTH AIIEKTPUUYECKOTO TOKA. 3aKOH bubnmnoreka [JOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopuas padota "Onpenencaue paboThl U bubmmoreka [JOK
MOIIHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DJNeKTpUYecKre ey | MOTPeOnuTeNn
53 AIIEKTPUUECKO YHEepTruu B ObITy. KopoTkoe bubmmorexa LIOK
p p y- Rop https://m.edsoo.ru/ff0ab660
3aMBbIKaHHE
ITonroToBka K KOHTPOJBHON paboOTE MO TeEMe
54 "DrekTpuueckue 3apsabl. 3apsLKEHHbBIE Tela U UX bubnmnorexa [JOK
B3auMOAEUCTBUSA. [IOCTOSHHBIN 2IEKTPUIECKUI https://m.edsoo.ru/ff0abd2c
TOK"
KonTtponbHas pabora o Teme "DneKkTpuyeckue
3apsi/ibl. 3apspKEHHBIE TeJla U MX B3aUMOJICHCTBHS.
. . " . bubmuorexa [JOK
55 [TocrosinubIif anexTpuyeckuit Tok'"/Beepoccuiickas
https://m.edsoo.ru/ff0abea8
npoBepoyHas paboTa IMpH MPOBEICHUH C
HCTIOJIH30BaHUEM KOMITBIOTEpA
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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57 VYpok-uccnenosanue "M3yuenue nonei 1 bubnmoreka [JOK
ITOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOe 1ojie. MarHuTHOE 10Jie 3eMJIK U €T0 bubmuorexa [JOK
3HAUEHUE JUIS J)KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
59 OmneIT Opcrena. MarHuTHOE MOJI€ 3JIEKTPUYECKOrO bubnmoreka [JOK
TOKa MarHuTHOE MoJje KaTylKu ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE.
60 Jlaboparopnas pabota "M3ydeHue aeiicTBus 0.5 bubmorexa LHOK
| https://m.edsoo.ru/ff0ac74a
MarHMTHOT'O TIOJISl Ha MPOBOJHUK C TOKOM
DJeKTpOBUraTesb IOCTOSIHHOTO TOKA.
Hcnonp3oBanue 3ekTpoaBuraresneii B
61 TEXHUYECKHUX YCTPONCTBAX U HA TPAHCIOPTE. bubamorexa LOK
https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota "KoHcTpyrpoBaHue u
u3ydyeHue paboThl JIeKTpoABUraTess"
62 OnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
naaykuun. [Ipasumno Jlenna
OnexTporeneparop. CriocoOsl MonydeHus
63 ANEKTPUYECKONW SHEPTUH. DIIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe
"DneKTpu4ecKre U MarHUTHBIE ABJICHUA"
KonTponbHas pabota no teme "InekTpuyeckue u
65 MarHuTHbIE siBJeHUs"/Beepoccuiickas bubnmuorexa [JOK
MpoOBepoYHasi paboTa MpH MPOBEICHUN Ha https://m.edsoo.ru/ff0acb14
OyMa)XHOM HOCHUTEJE
66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme bubmuoreka [IOK
"TeruioBble sBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PezepHblit ypok. PaGota ¢ Tekctamu 1o teme bubnuorexa [IOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

"TIoCTOSIHHBIN 1EKTPUYECKUH TOK"

https://m.edsoo.ru/ff0acdc6

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PesepBHbIil ypok. Pabora ¢ TekcTamu o teme
"MarauTHbIe SBICHHS"

68
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9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoxa Koutpoas  Ilpakrtu Hara uudposbie
n/n Bcero HbIe yeckue u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoTbI padoTbI pecypchl
1 Mexannueckoe aBuxkenue. MarepuanbHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [{OK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMOIHHEWHOE IBH)KEHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpSIMOIHHEHHOE IBUKEHUE. 1
Cpenssisi © MTHOBEHHAsI CKOPOCTh
5 [IpssmMOnMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka [HOK
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 paBHOYCKOpEHHOTO NBMXeHUs. [ paduk 1
CKOPOCTH
JlaboparopHas pabota "Onpenenexnue
7 y'CKOIfeHI/IE Ten;) pu paBHOI;CKOpeHHOM 1 1 bubmmorexa LIOK
. | https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 [Tepwon E '-IaC"ll"IOTa 06pameHI/Is[.p J};);(HeﬁHaﬂ u 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 [Tepssiit 3akoH HetoToHa. BekTop cuibl 1 bu6muoreka [JOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii IiaKOH Herotona. Bu6mumotexa [JOK
PaBHopelicTByOIIAs cH1la https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cui ﬁ;IIiH;;T:;(;?S/I; 026982
14 Peuienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubmmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna ynpyrocti. Jaon Tyka https://m.edsoi.[ ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbu6moteka [JOK
18 Cna Tpettis https://m.edsocl)_.[ ru/ff0af738
bubmmnoreka HOK
19 Pemenue 3amgau o teme «Cumna TpeHUs» https://m.e dSO(])_.[I‘U /#0afa26
20 JlaGopatopHas pabota "Onpeznenenue bubnmnoreka HOK
KO3 pUIIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubnuoreka [{OK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuita TSKeCTU U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TATOTEHHUS. Y CKOpPEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne TEI BOKPYT
23 rpaBUTaMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenue 3aga4d mo teMme "Cuiia TSOKECTU U but6mmorekxa [IOK
3aKOH BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuueckas CKOPOCTb. bubmuoteka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MarepuanibHOM TOYKH.
AbcoimoTHO TBEpPAOE TeNo. PaBHOBECHE

bubnmoreka [IOK

26
TBEPJOrO TEJIA € 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpauieHusi. MomeHt cuiibl. LleHTp TskecTu
PaBHOBecue MaTepuanbHONW TOYKH.
97 AbcomoTHO TBEpIOE Tenno. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEINIEHHON OChIO
BpaieHusi. MomeHt cuiibl. LIeHTp TshkecTn
28 Pemenue 3amau no reme "MOMEHT CHUIIEL bubnunoreka LIOK
Lentp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "MexaHndeckoe ABrKeHue. B3anmMoaeiicTBue buGnuorexa [IOK
. ’ https://m.edsoo.ru/ff0b0408
Ten
KonTposabHas padbora no teme
30 "MexaHn4yeckoe IBKeHUE. B3aumoericTre brbmmorexa [IOK
. A ) A https://m.edsoo.ru/ffOb06ec
Ten
Nmnynsc Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUsI UMITYJIbca. YTIPYroe u bubmmorexa [TOK
P Y o pyr https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOJICHCTBHE
32 Pemenue 3anau no teme "3akoH COXpaHEHUS bubmuoreka [IOK
ummynsca' https://m.edso0.ru/ff0b096c
33 VYpok-koHpepenus "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"
but6mmoreka [IOK
34 Mexannueckasi paboTa U MOIITHOCTh
p B https://m.edsoo.ru/ff0b0a84
35 PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnmnorexa [JOK

CHUJIBI TPCHUA

https://m.edsoo.ru/ffOb0db8



https://m.edsoo.ru/ff0af33c
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JlaboparopHas pabota «Onpenenenue
pabOThI CUIIBI TPEHUSI ITPU PABHOMEPHOM

36
JBIDKCHHUH TeJIa TI0 TOPU30HTAILHON
MTOBEPXHOCTH
37 Cas3b dHepruu u padboTsl. [loTeHnanpHas
SHEPrus
Kunernueckas sueprus. Teopema o bubmuorexa [JOK
38 .
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUs YHEPTUH B MEXaHUKE
40 JlaGopaTtopHas pabota «3y4yeHue 3akoHa bubnnorexa [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KoiebarenbHoe IBUKEHHUE H €TO bubmuoreka [IOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubmmoreka [JOK
KojeOanus. PesoHnanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnueckuil ¥ NPy KUHHBIM MAsITHUKH
Vpok-uccnenoBanue «3aBUCUMOCTD IIEPHOIA
44 K:ne6aHH171 OT KECTKOCTH IPY>KHUHBI U l\iaccm bubmorexa [TOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJICOaHMSX
JlabopaTopHras pabora «OnpeneneHne
46 qacropTLI Hpne Ifo a Kone6a$m}11?1 II HHHOTO bubmorexa [JOK
pHoa PyX https://m.edsoo.ru/ffOblaec
MasITHAKA»
JlaGopaTopHnas padora «IIpoBepka
47 HCSaBI:dCHDI;OCTHpHC Hoja Ifoneé)am/lﬁ rpys3a bubmorexa [JOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChI TPy3a»
48 Mexanndeckue BoHbl. CBOMCTBA bu6nunorexa LIOK



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

MCXaHHUYCCKUX BOJIH. HpOIIOHBHBIe n
IOIIEPCUYHBIC BOJTHEBI

https://m.edsoo.ru/ffOb21fe

Ypok-koH(pepenmus "MexaHn4eCKrue BOTHBI

49 B TBEp0M Tene. CelicMuueckue BOIHBI"

50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

51 Ypok-uccnenosanue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

59 ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53 Ypok-koHpepenius "YabTpazByk u bubmmoreka [JOK
uH(ppa3ByK B IpUPOJIE U TeXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME

o4 "3aKoHbI cOXpaHeHusl. MexaHuueckue bubmorexa LIOK
B —- https://m.edso0.ru/ff0b25f0
Kontponbnas padoTa o Teme "3akoHbI

55 coxpaHeHus. MexaHn4deckue KojiebaHus u
BOJIHBI"

56 DIIEKTPOMarHuTHOE TOJIE. bubnnorexa [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-kondepentus "llkana

58 AJIEKTPOMArHUTHBIX BOJIH. Mcrionp30BaHme E::Sj;ﬁfg;?ﬁ}; 0b2fe6
9JIEKTPOMArHUTHBIX BOJIH JUI COTOBOM CBsI3H" T '
VYpok-uccnenosanue "M3yueHne cBONCTB

59 AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO bubmmorexa LIOK
MOOHJIBHOTO TenepoHa" https://m.edsoo.ru/ff0b2c6e

50 Pemienue 3a1a4 Ha onpeaesieHNe YacTOThl U

JJIMHBI BHCKTpOMaTHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUPO/Ia CBETA.

bubnunoreka LIOK

61
CxopocTth cBeTa. BoimHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acnpocTpaHneHue csera. 3armenus CoiHIa U bubmmorexa LIOK
Pactipoctp ' B https://m.eds00.ru/ff0b3658
Jlynsl
3aKOH OTpa)keHHs cBeTa. 3epkaia. Pemenue
63 3a/1ay Ha IPUMEHEHUE 3aKOHA OTPAKCHHS bubmorexa LOK
. P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubmmoreka [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 I/IcnonbsoBzzl)de HonHono BHYTPEHHETO bubmmorexa [IOK
yip https://m.edsoo.ru/ffOb3c5c
OTpPaXKEHUS B ONTHYECKUX CBETOBOAAX
JlaGopaTtopnast pabora "HcciaenoBanue
66 3aBUCHUMOCTH yTJia MPEeTOMIICHHUSI CBETOBOTO
Jqy4a OT yIJla NaJieHHs Ha TpaHule "BO3ayX-
crexsio""
VYpoxk-koHdepenuus "HcnonapzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bu6nmorexa LIOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6nunorexa LIOK
69 [TocTpoeHre N300paKeHHI B JTMH3AX
P p https://m.edsoo.ru/ffOb444a
JIaGopartopHas pabota "Onpenenenue
70 dox EHOFE acf:)Tosle{ u Oli)'ITI/I‘{eCKOfI CHJIBI bubmmorexa LIOK
Y 12 " https://m.edso0.ru/ff0b4206
coOMparoIIe TUH3BI
71 VYpoxk-koHdpeperuus "OnTuueckue TMH30BbIE bubmuoteka [IOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

npubops"”

https://m.edsoo.ru/ffOcOa7e

bub6nmoreka [IOK

72 I'na3 kak onrtuyeckas cucrema. 3peHue https://m.edsoo.ru/FObA684
73 Ypoxk-koudepenuus "edexrs 3penus. Kak
COXpaHMTb 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI
74 Herotona. CriokeHre CeKTpalbHBIX I[BETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlaboparopHas pabota "OnbITHI 110
75 pa3I0kKEHUIO OENIOro CBeTa B CHEKTP U bubmmoreka [JOK
BOCIIPUSTHIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ffOc0e2a
HaOII0/ICHUU Yepe3 I[BETOBbIE (GUIBTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: qucIiepcusi, uHTephepeHIus 1
mudpaxius"
77 OmnbiTel Pesepdopa v mianeTapHasi MOJEb bubnnorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 Henyckanne v moryionieHue CBeTa aTOMOM. bubmmnorexka HOK
KBantsbl. JIuneiyaTeie ciekTpsl https://m.edsoo.ru/ff0c144c
VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnnorexa [JOK
80
VCITYyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHUJIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnmnoreka [JOK
MO/JIE]Ib https://m.edsoo.ru/ffOc18ac
83 PaguoakTuBHBIE IpeBparienus. 30Tombl bubmmorexa LIOK

https://m.edsoo.ru/ffOclaléd



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0c1a14

Pemenne 3agau mo reme: "PagmnoakTuBHBIE

bubnunoreka LIOK

84 npeBpaiieHus” https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmana

86 Ypok-koHpepenmus "PagnoakTuBHbIC bubmmoreka [JOK
W3JIyYEHHUS B TIPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS Bu6muotexa [JOK
3aps0BOTO U MAacCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX siiep. CBs3b MacChI bubnnorexa [JOK
U DHEPIUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "Snepueie peakiuu"

Peakuuu cunrte3a u nenenus saep. bubnnorexa [JOK

90 N
Ucrounuku sneprun CosHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "SnepHas sHepreTuka.

91 JleiicTBUS paAliOaKTUBHBIX U3JIyYeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

92 "DNEeKTpPOMarHuTHOE MOJIE. bubnmnoreka HOK
ONEeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTposnbHas pabora no teme

93 "DNEeKTpPOMarHuTHOE MOJIE.
DJeKTpOMarHUTHbIE BOJHBI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenwne, o600meHne. JlabopaTopHbIe bubnuotexa [JOK
pabotsl o Kypey "B3aumoneiicreue ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, 00o01meHue. Perenne

bu6nunorexa LIOK
95 pacyeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe

"TemnoBsie mporecch”

https://m.edsoo.ru/ff0c2572
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[ToBTopenue, 0600menue. Permenne

bubnunoreka LIOK
96 pacueTHBIX M Ka4eCTBEHHBIX 3a/]1a4 [0 TeMe 1
. https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbIX aBurarenci'”
[ToBTropenue, 0600mmenue. Permenne
bubnunoreka LIOK
97 pacCUETHBIX U KQUECTBEHHBIX 3a/a4 I10 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] anexrpoycTtanoBOK"

08 [ToBTOpenue, 0600meHue. JlaboparopHbie 1 1 bubmuorexa [JOK
pabotsl o Kypey "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu bubmmoreka [JOK

99 1
1o TemMe "3aKOHbI COXpPAaHEHUs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a

100 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 Bbu6mmoteka [JOK
no teme "Konebanust u BOiIHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 06001eHne. PaboTta ¢ TekcTamu 1 bubnnorexa [JOK
o teme "CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, o6o6meHue. Pabota ¢ Tekctamu 1
no teme "KBanrtoBas u siaepHast pusuka”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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