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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nKe Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsS COCTaBlIeHa Ha OCHOBE
MOJIOKEHUH U TpeOOoBaHMM K pe3yjbTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa3zoBaTeIbHOMN
nporpammel, npenacraBieHHbBX B PI'OC OO0, a taxke ¢ yuérom ¢enepanbHOl padoyeil mporpaMmbl
BocriuTanus 1 KoHneniuu npemnoaBanusi yaeOHoro npeamera « Duzukay.

Copnepxanve mporpamMmbl 1O (M3MKE HampaBleHO Ha (OPMHUPOBAHME €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOyYaroIuXcs M OpraHu3alfio H3y4YeHHs (QHU3UKHA Ha JEATEIbHOCTHOW OcHOBe. B
nporpaMme 1o (pU3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO MpeaMeTa B pealu3alud TpeOoBaHUi
OI'OC OOO K miIaHUPYEeMbIM JIMYHOCTHBIM M METalpeIMETHBIM pe3ysibTaTaM OOY4YeHMs, a TaKxke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIETO
o0OpazoBaHus.

[Tporpamma no ¢u3MKe yCTaHABIMBAET paclpeeseHue yueOHOro MaTepuana 1o rojam o0y4eHus
(mo kjaccaMm), IpPeUIaraeT MOCIEN0BAaTENIbHOCTh M3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHSA
IPEIMETHOIO COJIEPKaHUA U YUETE BO3PACTHBIX 0COOEHHOCTEN 00yYarOIUXCs.

[Iporpamma mo ¢usuke paspaboTaHa ¢ IENbI0O OKa3aHUS METOAMYECKOM MOMOIIM YYHUTETIO B
CO3JIaHUM paboyel mporpamMMbl 10 y4eOHOMY MTPEIMETY.

Owusmnka SBIAETCS CHUCTEMOOOPA3YIONIMM JUI €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (PU3MUeCcKre 3aKOHBI JISKAT B OCHOBE IPOLIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, OMOJIoTHEH,
acTpoHOMHEH U (u3MuecKol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpA,
IpeocTaBisieT Haubosiee sicHble 00pa3libl MPUMEHEHUSI HAayYHOr0 METO0Jla IIO3HaHMs, TO €CTh crocoda
MOJTyY€HUsl JOCTOBEPHBIX 3HAHUN O MHUpE.

OpHa 13 rIaBHBIX 33/a4 GU3NUYECKOT0 00pa30BaHMsl B CTPYKTYpe 001Iero oopa3oBaHus COCTOUT B
(opMHpPOBAHNYN €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeca K HayKe Yy 00yJaroImuxcs.

W3yuenne ¢usuku Ha 0a30BOM  ypOBHE MpeEArojaraeT OBJaJE€HUE  CIEAYIOLUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!
® HAYYHO OOBSCHSTH SIBICHUS;
® OIEHUBAThH M MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEeIOBAHMUS;
® HHTEPIPETUPOBATH JAaHHBIE U UCIIOJIB30BAaTh HayUHbIE JJOKA3aTEIbCTBA AJIS IOJYyUEHHUS BHIBOJIOB.

[enun n3ydenust pu3uKu Ha YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus onpeencHsl B Konmenmun
npenofaBanus ydeOHoro mpenmera «@Pusumka» B 00pa3oBaTelbHBIX oOpraHu3anusax Poccuiickoit
Denepalny, peaTu3yoUMX OCHOBHbBIE 00111€00pa30BaTeIbHbIe TPOTPaMMBbI, YTBEPKAEHHOHN peleHrneM
Konnerun MunucrepctBa npocBemierus: Poccuiickoit @eneparuu (mpotokon ot 3 aexadps 2019 r. Ne
[1K4BH).

Henu nzyyenus pU3NKu:

e npuoOpeTeHrne UHTEepeca U CTPEMIICHUSI O0YYaIOMIMXCS K HAyYHOMY M3YyUEHUIO0 IPUPOJIbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHUE NPEJCTABJIECHUN O HAYYHOM METOJE IMO3HAHHUA U (OPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOUICHHUS K OKPY>KAIOUIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa M3yYeHHs OCHOB CTPOCHHUS MAaTepuH U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE NPEJCTABICHUN O POIU (PUUKU JJIs pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU
1 TeXHOJIOTHH;

® pa3BHUTHE MPEJCTABICHUNH O BO3MOXHBIX cdepax Oyayuiell npodeccuoHaNIbHON eATENbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIeMy 00y4YEeHHIO B ’TOM HAIlPaBJICHHH.

JlocTiokeHne ATHX Heleld MporpaMMBl IO (U3UKE HAa YPOBHE OCHOBHOTO OOMIETO 0Opa3OBaHHS
o0ecrieurBaeTcsl pelieHuEM CIeAYIOUX 3a1a4:

e [puoOpeTeHHEe 3HAHUM O JAUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHWYECKHUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSIX;

e [puoOpeTeHHEe YMEHUH ONMChIBaThb M OOBACHATH (PU3UYECKUE SBJICHHUA C HCIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

® OCBOCHHME METOJIOB pELICHUS MNPOCTEHIINX pacuyE€THBIX 3aJad C HCIOJIb30BAaHUEM (PUINUYECKUX
MOJIENIEN, TBOPYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUUN HAONIIOAATh MPUPOJHBIC SIBICHUS U BBINOJIHITH ONbBITHL, JAOOpaTOpHbIE pabOTHl U
JKCIIEpUMEHTAaJIbHbIE UCCIIEJOBAHMSI C MCIIOJIB30BAHUEM U3MEPUTEIHHBIX TPUOOPOB;



® OCBOCHHE MPUEMOB pabOThI ¢ WH(pOpMaIel (HU3HMUECKOTO COACPKAHMS, BKIIOYas HH(POPMALIHIO O
COBPEMEHHBIX JOCTKEHUSX (DU3UKH, aHATIU3 U KPUTHIECKOE OIICHUBAaHKME HH(POPMAIIHH;

® 3HAaKOMCTBO cO cdepamu MpodeccCHOHABHON NeATENbHOCTH, CBS3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JTOCTHKCHHIX (DU3HMUECKON HAYKH.

Ha u3yuyenue ¢usuku (0a30Bblii YpOBeHb) Ha yYPOBHE OCHOBHOIO 00IIEro o0pa3oBaHUA
oTrBoauTcs 238 yacoB: B 7 KJacce — 68 yacoB (2 yaca B Hejes10), B 8 kiacce — 68 yacoB (2 yaca B
Helen), B 9 kiaacce — 102 yaca (3 yaca B Hej1eJ10).

[Tpennaraemslii B mporpamme 1no (Gusmnke nepeyeHs J1adopaTOpHBIX padOT U OMBITOB MPEJIOKEH C
y4€TOM HWHIUBUAYATbHBIX OCOOCHHOCTEH O0OydYaromuxcs, CIHUCKa HKCIEPUMEHTAIbHBIX 3a/IaHuM,
MpeIaraéMbIX B paMKaxX OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1Mo (U3UKeE.

COJAEP)KAHUE OBYYEHMUA

7 KJIACC

Pa3nen 1. ®usnka u e€ posib B NO3HAHUM OKPY:KAIOLIEro MUpA.

®u3nka — HayKa o pupoje. SBiaeHus npupoabl. PU3ndecKue BICHUS: MEXaHUYECKHE, TEIJIOBbIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnueckue BenuuuHbl. V3zMepenue puznyeckux senuunt. Pusndeckue npubopsl. [lorpenHocTs
U3MepeHni. MexayHapoaHas cucTemMa eIMHMUII.

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH H3ydaroT NpUpOJy. EcTecTBEHHOHAy4HBIM MeTO[
NO3HAHUA: HAOJIOJEHHWEe, MOCTAaHOBKA HAYyYHOT'O BOIPOCA, BBIABM)KEHHE THIIOTE3, SKCIEPUMEHT IO
IPOBEpPKE THIIOTE3, 00BsACHEHHE HabmoaaeMoro sBieHus. Onucanue GU3NIECKUX SBICHUH ¢ TOMOIIBIO
MoJieJIe.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Owuznveckue MpuOOPHI U MPOIIEIypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM M IU(POBBIM TPHOOPOM.
Jlabopamopuuvie pabomel u onvimel.

1. Omnpenenenue HEeHbI JeNCHUS HIKAJIBI N3MEPUTEIBHOTO PUOOpA.

2. H3mepeHue paccTOSIHUN.

3. Usmepenue o0bEMa KUIKOCTU U TBEPIIOTO TEA.

4. OmnpeneneHue pa3MepoB MallbIX Tell.

5. HM3mepenue TemnepaTypsl IpHU MOMOIIY KUIKOCTHOI'O TEPMOMETPA U AATYMKA TEMIIEPATypPHI.

6. IIpoBenenue wuccienoBaHUs MO TMPOBEPKE TUIIOTE3bl: NAIBHOCTh MOJETA IIApUKa, MYIIEHHOTO

TOPU30OHTAJIBHO, TCM 6OJ'IBIJ_IC, yeM OOJIbIIIE BBICOTA IIycCKa.

Pa3zges 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHUM BelllecTBA.

CrpoeHue BelllecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mepbl. OMBITHI, JOKAa3bIBAIOLIME JTUCKPETHOE
CTPOCHHE BEILECTBA.

JBmxenue yactun Bemiectsa. CBA3b CKOPOCTH JIBXKEHUS YACTHUIL C TeMIlepaTtypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzanMmoaelcTBrue 4acTUIl BEIIeCTBA: MPUTHKEHNUE U OTTAIKUBAHUE.

ArperaTHble COCTOSHUSI BEILLECTBA: CTPOEHHME Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIINYECKHX)
Ten. B3amMOCBS3p MEXKIy CBOMCTBAMHM BEIIECTB B pPa3HBIX arperaTHbIX COCTOSHHSX € UX
ATOMHOMOJIEKYIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.
1. HaGmronenue OpOyHOBCKOTO TBUKEHHUSI.
2. HaGmopenue nuddysun.
3. Habmronenue siBneHUM, OObSICHSIOMINUXCS MPUTSHKESHIEM WU OTTAIKHBAHUEM YACTHII BEIIECTBA.

Jlabopamopuvie pabomot u onvimol.

OrneHKa 1MaMeTpa aToMa METOJIOM PsiJIOB (C Ucosib3oBaHueM (pororpadmii).
OMnbITH MO HAOTIOCHUIO TEILIOBOTO PACIIUPEHUS Ta30B.
3. OmubITHI 110 OOHAPYKEHUIO ICHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSIKCHHUS.
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Pa3znen 3. /IBuskeHHe U B3aUMO/IeHCTBHE TeJl.
Mexanudeckoe IBKeHUE. PaBHOMepHOe W HepaBHOMepHOe aBuxkeHue. Ckopoctb. Cpemnsis
CKOpOCTb MPYU HEPABHOMEPHOM JBH>KEHUU. Pacu€r myTu 1 BpeMeHM JABUKEHHUS.



SBnenue mHepuuu. 3aKOH MHEpUMH. B3anmojelcTBHe Ten Kak NpUYMHA U3MEHEHHUS CKOPOCTH
JIBIDKEHUST Tesl. Macca kak Mepa uHepTHocTH Tena. [lmoTHocTh BemecTtBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHUIIEe 00bEMa BEIECTBA.

Cuuta Kak XxapakTepHCTHKa B3auMoencTBus Ten. Cuia ynpyroctu 1 3akoH I'yka. 3mepenue cuibl
C TIOMOIIBIO TMHAMOMETpa. SIBjIeHue TATOTEeHUs U cuiia TspkecTu. Cuia TSHKeCTH Ha JPYTUX IJIaHeTax.
Bec Tena. HeBecomocTs. CrioxkeHne CHII, HAMPABIECHHBIX MO OJHOW MpsMOi. PaBHOAEHUCTBYIOIIASA CHII.
Cuia TpeHusi. TpeHue CKOJbXEHUS U TPEHUE MOKosl. TpeHue B Mpupoie U TEXHUKE.

Hemoncmpayuu.
HalGmronenne MexaHn4ecKoro IBHKCHHS Tela.
N3mepeHne ckopoCcTH NPSIMOIUHENHOTO JBUKEHUS.
HaGmonenue siBJeHMUsI HHEPITUH.
Habmronenne naMeHeHus: CKOpOCTH TIPH B3aMMOICHCTBUH TEll.
CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TEJ.
CrnosxeHue cuil, HalpaBJICHHBIX 110 OJHOW MPSIMOH.
Jlabopamopnusie pabomel u onvimel.
1. Ompenenenrie CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuKa B KUIKOCTH, MOAETHU JIEKTPHUUECKOTO
ABTOMOOMJIS U TakK Jlajee).
Ornpenenenue cpeHe CKOPOCTH CKOJIBKEHUSI OpyCKa UK IIapUKa MO HAKIOHHOMW TJIOCKOCTH.
OrnpezeneHne MmI0THOCTH TBEPAOTO TeNa.
4. OTmbITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh pacTshKeHHs (Aedopmaiiun) mpyKUHBI OT MPHIOKEHHON
CHJIBL.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHS OT Beca Tella U XapakTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEH.
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Pasznesa 4. /laBjieHue TBEPABIX TeJl, )KMAKOCTEH U ra3os.

Jasnenne. CriocoObl yMeHbLIEHHS W yBeIMueHHs JaBieHus. JlaBieHue rasa. 3aBHCHMOCThb
JIaBIIeHUs Taza T 00bEMa, Temnepatypsl. [lepenaya naBienus TBEPABIMHU TETAMH, KUIKOCTSIMHU U Fa3aMH.
3akoH [lackansg. I[IHeBMaTHMueckue MalIUMHBL. 3aBUCUMOCTb [JABJIEHMSI JKUJIKOCTH OT TJIyOWHBI.
['unpocratuueckuit napagokc. Cooburaromuecs cocyapl. ['uapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnu u atmMocepHoe naBieHue. [IpuunHbl cynecTBOBaHHS BO3AYIIHON 000JI0UKH
3emumn. Onweit Toppuuermu. W3mepenue atmocdepHOro maBieHHUs. 3aBUCUMOCTh aTMOc(epHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IprbOops! ams u3MepeHust aTMoCepHOro IaBICHUS.

JleiicTBUE XKUAKOCTH U Ta3a Ha MOTrpyKEHHOE B HUX TeJo. BriTankuparomas (apXxuMeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS ra3a OT TEMIEPATYPBHI.
[lepenava naBiaeHUs )KUIKOCTBIO U Fa30M.
CooOmtaromuecs Cocypl.
I'mopasnuueckuit mpecc.
[IposiBnenue neiicTBrus aTMOCHEPHOTO TaBICHHS.
3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH TeNa U TUIOTHOCTH YKUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEN CHIIBI BECY BBITECHEHHOM JKUIKOCTH.
VYcnoBue muaBaHMsl TeN: IJIaBaHUE WM IOTPYKEHUE TEl B 3aBUCHUMOCTH OT COOTHOIIECHHUS
IUIOTHOCTEH TeJIa U KUIIKOCTH.
Jlabopamopuwvie pabomot u onvimel.
1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTb YaCTH TEJa.
OnpeneneHne BRITAIKABAIOIIECH CHIIBL, IEHCTBYIOLIEH Ha TEJIO, MTOTPYKEHHOE B KUJIKOCTD.
3. TlpoBepka HE3aBUCUMOCTHU BBITAJKMBAIONICH CUJIbI, AEUCTBYIOUICH HA TEIO B KUAKOCTH, OT MACChI
Tena.
4. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh BBITAIKUBAIOUIEH CHIIbI, JEWCTBYIOLIEH Ha TeIo B
KHUJKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUIKOCTH.
5. KoHcrpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONIPEJIEIEHNE €€ TPY30I10AbEMHOCTH.
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Pa3zgen 5. PaGoTa u MomHOCTb. JDHEprus.
Mexanuueckast pabota. MOIIHOCTb.



[TpocThie MeXaHU3MBL: pblUar, OJIOK, HAaKJIOHHAs IUIOCKOCTb. IlpaBmio paBHOBecus pbluara.
[Ipumenenne npaBuiIa paBHOBECHs pblyara K Ooky. «3ojoroe mpaBuio» MexaHuku. KIIJ] mpocteix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kunerndeckas 1 noteHuuanbHas sHeprus. llpeBpamienne ogqHoro Buja
MEXaHUYECKOW SHEPruu B APYroil. 3aKOH COXpaHEHUs YHEPIUHU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl IpOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomot u onvimol.

2. Omnpenenenne pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHHM Tela MO TOPH30HTAIBHON
MOBEPXHOCTH.

HccnenoBanue ycioBuii paBHOBECHS pblyara.

N3mepenne KII/] HakIIOHHOM IIOCKOCTH.

5. H3ydeHue 3aKkoHaA COXpaHEHUsI MEXaHUUYECKOW IHEPIUH.
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8 KJIACC

Pa3nen 6. TensioBbie siBJICHHS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM CTpOeHus BellecTBa. Macca u
pa3Meppl  aToMOB M MOJIeKyJ.  OmnbITbl,  NOATBEPKIAAIOLIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKUHETHUECKOM TEOPHUH.

Mopnenu TBEPIOTO, KHUJIKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucrammudeckue u
amopdubie Tenma. OOBsICHEHHWE CBOWCTB Ta30B, XUAKOCTEH M TBEPABIX T HA OCHOBE IMOJOKCHHM
MOJIEKYJIIPHO-KUHETUYECKON Teoprr. CMauMBaHUE U KalWJUISIPHBIE ABJIECHUS. TemioBoe pacliMpeHue 1
cXKaTue.

Temnepatypa. CBsA3b TeMIiepaTypbl CO CKOPOCTHIO TEIJIOBOI'O JIBMKEHHS 4YacTHll. BHyTpeHHss
sHeprus. CriocoObl M3MEHEHMsI BHYTPEHHEN HEpruM: TeIuloneperada M coBeplieHue padboTsl. Bumsl
TEIJIONEPEadut: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IIyYCHHE.

KonuuecTBo TemnoTel. Y aenbHas TEMI0EMKOCTh BeleCTBa. Terioo0MeH U TEMJI0OBOE PAaBHOBECHE.
VYpaBHeHue TeruioBoro OanaHca. [lnaBneHue m oTBepAeBaHME KPUCTAIUIMYECKUX BEIIECTB. Y JelbHas
Teriora TuiaBieHus. IlapooOpazoBanue u konjeHcanus. Vcmapenue. Kunenue. YienbHas TemiaoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHUS OT aTMOC(HEPHOTO AABJICHUS.

BnaxuocTs Bo3ayXa.

OHeprust TOIUIMBA. Y IeJbHAasl TEMJI0Ta CTOPAHHUS.

[Tpunuuns! pabotel TemnoBsix apuratenei KIIJ[ teroBoro aurartens. TeruioBble IBUTATENU U
3alATa OKPYIKAKOIIEH CPEeIbL.

3aKOH COXpaHEHHUs U IIPEBPALICHNS SHEPTUU B TEIUIOBBIX MPOLECCAX.
Hemoncmpayuu.
Ha6nronenne 6poyHOBCKOTO JIBHKCHHUSI.
Ha6monenue nuddysun.
HaGutoienue siBieHuit cMauMBaHUs U KalWUISIPHBIX SBJICHUMH.
HabmroieHue TerioBoro paciiupeHus Te.
M3MeHeHue 1aBieHus ra3a Npu N3MEHEHNH 00bEMa U HarpeBaHUH WU OXJIAXKICHUU.
[IpaBuia u3mMepeHus TeMieparypsbl.
Bupapsl Temionepenaymn.
OxJaxJieHre Npu COBEPIICHUN PAOOTHI.
HarpeBanwue npu coBepiieHH# pabOThl BHEITHUMHU CHUJIAMHU.
0. CpaBHEHHE TEIUIOEMKOCTEH PA3IMIHBIX BEIIECTB.
11. HaOnroneHue KUIeHusI.
12. HaGmroieHre mOCTOSIHCTBA TEMIIEPATyPhI P TIIABJICHUU.
13. Moienu TeIJIOBBIX IBUTATEIICH.
Jlabopamopuuvie pabomet u onvimel.
1. OmnbITh 1O OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKESHUS.
2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM MJIH caxapa.
3. OmnbIThI 10 HAOIIOACHUIO TETIJIOBOT'O PACHIMPEHHUS Ia30B, KUAKOCTEH U TBEPABIX TE.
4. OrmpeneneHue JaBieHHs BO3yXa B OaJUIOHE MINPHIIA.

HBOOo~NOORWDNE



5. OnbIThl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh JIaBJIEHUs BO3AyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIQKICHHUSI.

6. IlpoBepka THMOTE3bI JMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA YKUIKOCTH B TEPMOMETPHUUYECKOM
TpyOKe OT TeMIeparyphbl.

7. HabGmiomenue wu3MeHEHHs] BHYTPEHHEW JHEPIrUU Tella B pe3yJbTare TEIulonepenadn U padoThl
BHEUTHUX CHUJI.

8. MHccnenoBanue sBICHUS TEMJIOOOMEHA MPH CMEIIMBAHUU XOJIOIHON U ropsiueii BOJbI.

9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpPH TEIUIOOOMEHE C HarpeThbiM
METAJUTMYECKUM LUIMHIPOM.

10. Omnpenenenuie yaeabHONU TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca UCIapeHusl.

12. Onpenenenne OTHOCUTENFHON BIaKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHON TEIUIOTHI TIABJICHUS JIbA.

Paznen 7. daexkTpuyeckue U MArHUTHBIE SIBJIEHUS.

Onektpusanus Ten. [[Ba pona anekTprudeckux 3apsaoB. B3anmonenicTBre 3apspkeHHBIX TNl 3aKOH
Kynona (3aBUCUMOCTB CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TET OT BEIMYMHBI 3apsIOB M PACCTOSIHUS
MEX]y TE€JIaMH).

Onektpuyeckoe mosie. Hanpssk€HHOCTH  3yiekTpuyeckoro mnojs. [lpuHuun cynepnos3uimu
ANEKTPUUECKHUX MOJIEH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA dJeKTpudeckuil 3apsna. CTpoeHuwe aroma.
[IpOBOTHUKY M TUAJIEKTPUKH. 3aKOH COXPAHEHUs 3JIEKTPUUYECKOr0 3apsia.

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOr0 TOKa. MICTOUHMKHM MOCTOSSHHOTO
ToKa. JleHcTBUS 3JIEKTpUUECKOrO TOKa (TEIMJIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKUNA TOK B
JKUJIKOCTSIX | ra3ax.

Onektpuueckas nenb. Cuia Toka. JJeKTpudeckoe HampspkeHue. COnpOTUBIEHHE MPOBOJIHUKA.
VnenbHoe compoTuBiieHHE BemlecTBa. 3akoH Owma s yuactka 1nenu. IlociemoBarensHoe
napajieIbHOEe COSAMHEHUE TTPOBOTHUKOB.

PaboTa M MONIHOCTH SJIEKTPUYECKOTO TOKa. 3akoH Jkoyns—JleHna. DiaekTpuyeckue Lend M
NOTPEOUTENH dIEKTPUUECKON dHepruu B ObITy. KOopoTKoe 3aMbIKaHueE.

[TocTosiHHBIE MarHUTHL. B3anmoaeiicTBHE MOCTOAHHBIX MarHUTOB. MarauTHoe noJsie. MarHuTHOE
nosie 3eMJIM U €ro 3HaueHue JUIs >ku3HU Ha 3emuie. OnbIT OpcTena. MarHuTHoOeE Moje 3JeKTPUYECKOTo
ToKka. [I[puMeHeHne 3eKTpOMarHuToB B TeXHUKE. J[elicTBME MarHUTHOIO MOJI HA MPOBOJAHUK C TOKOM.
DJIeKTpOABUTATENIb MMOCTOSSHHOTO TOKa. VCronb30BaHHWE DIIEKTPOABUTATENIEH B  TEXHHYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papanes. SBieHUe AMeKTpOMarHuTHON uHayKuuu. [IpaBuno Jlenua. Dnekrporeneparop.
CrocoObl MONYYCHHS SJIEKTPHUSCKON SHEPTHH. DJIEKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HMCTOYHHKAX
SHEPIuH.

Hemoncmpayuu.
DJieKTpu3aIus Teil.
JIBa posia aNEeKTpUYECKHUX 3aps10B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJ.
YCTpoNCTBO U IEUCTBUE DJIEKTPOCKOTA.
DnekTpocTaTuuecKas MHIYKIHSL.
3aK0H COXpaHEHUS AIEKTPUIECCKUX 3apsII0B.
[IpOBOJTHUKH M TUDIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUECKOTO TOJIS.
NcToyHMKM TOCTOSTHHOTO TOKA.
JlercTBUA 3JIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUH TOK B KUIKOCTH.
. 'a30BBbIii pa3psa.
. I3MepeHne cuiibl TOKa aMIepMETPOM.
. I3MepeHue 3eKTpUYECKOT0 HAMPSIKEHUSI BOJIBTMETPOM.
. Peoctar u mara3uH cOnpoTHUBIEHUN.
. B3aumopeiicTBue NOCTOSHHBIX MArHUTOB.
. MozaenupoBaHue HEBO3MOKHOCTH pa3/ieNIEHUs MOIOCOB MAarHuTa.
. MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

CoNoO~WNE
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18. OmeIT Dpcrena.

19. MarautHoOe 1oJjie TOKa. DIeKTPOMArHuT.

20. JleiicTBME MarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.

21. DnexTpoBUTaTENb MOCTOSIHHOTO TOKA.

22. UccnenoBaHue SBJICHUS AJIEKTPOMArHUTHON MHYKIIWH.

23. OmbiTer Dapajes.

24. 3aBMCHMOCTb HAIlpaBJIEHUs] MHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro BO3HUKHOBEHHS.

25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuvie pabomel u onvimel.

OnbITHI MO HAOTIOCHHUIO AJIEKTPU3ALUMHU TNl UHAYKIUEH U MPU CONPUKOCHOBEHUU.

HccnenoBanue AeWCTBUS SJIEKTPUIECKOTO OIS HA IPOBOAHUKU U IUAJIEKTPUKH.

COopka u mpoBepka paboThl 3JEKTPUUYECKOH LIETIH TOCTOSIHHOTO TOKA.

H3MepeHue u peryiupoBaHie CUJIbI TOKA.

W3mepenune u perynTupoBaHie HapsKSHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, UIYIIETO YEpe3 Pe3UCTOP, OT COIPOTUBIIEHUS PE3UCTOPA U

HAIPSDKEHUS Ha PEe3UCTOpe.

7. OnbITHl, EMOHCTPUPYIOIINE 3aBHCUMOCTh 3JIEKTPUYECKOTO CONPOTUBIICHUS MPOBOJHHUKA OT €ro
JUIMHBI, TJIOLIAAN [TOIEPEYHOro CEYEHUs U MaTepuaa.

8. TlpoBepka mpaBuia ClI0XKEHUS HAIPSHKEHUH NP MOCIeI0BAaTEIbHOM COSMHEHUH IBYX PE3UCTOPOB.

9. TlpoBepka mpaBuiia IJisi CHUJIBI TOKA MIPH MAPAIIEIEHOM COSTMHEHHH PE3UCTOPOB.

10. Onpenenenre pabOTHI AMEKTPUIECKOTO TOKA, UIYIIET0 Yepe3 Pe3UcCTop.

11. Onpenenenrie MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMOI Ha PE3UCTOpE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILIETO Yepe3 JIAMIOUKY, OT HANPsDKEHUS Ha Hell.

13. Onpenenenune KII1J] narpeBarens.

14. VccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MArHUTOB.

15. 3y4yeHre MarHUTHOTO TIOJIsi TOCTOSTHHBIX MarHUTOB MPHU UX 00BEAUHEHUHU U Pa3JICICHUN.

16. UccnenoBanue AEHCTBHS SIEKTPHUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHUS KaTYIIKH C TOKOM M MarHuTa OT
CHWJIBI TOKA U HANpaBJICHUS TOKA B KaTYIIIKE.

18. M3yuenue aelCTBUS MArHUTHOTO 11OJI HA IPOBOJIHUK C TOKOM.

19. KorctpyupoBaHue 1 u3y4eHrne padboThl SJIEKTPOIBUTATEIS.

20. Usmepenue KI1JI anexTpoaBurareabHONW yCTaHOBKH.

21. OnBITEl MO HCCICAOBAHUIO SIBICHHUS 3JIEKTPOMArHUTHOM WHAYKLUHU: HCCIIEAOBAHHE H3MEHEHUU
3HAUEHUs U HANpaBJICHUS UHIYKIIMOHHOTO TOKA.
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Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aABM)KEeHHE. MarepuanbHas Touka. Cucrema orcdéra. OTHOCHTENBHOCTH
MEXaHHYECKOTO JABUKEHHS. PaBHOMEpHOE NpsIMOJIMHENHOE 1B KEeHKE. HepaBHOMEpHOE NPSIMOJIMHEHHOE
nBukeHne. CpeHsis 1 MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHoe mpsMoiuHelHoe naBikeHue. CBoOonHoe mnajneHue. OMbIThI
lanmnes.

PaBHOMepHOE NBHKEHUE 1O OKpYyKHOCTH. [lepros u yactora oOpameHus. JluneitHas u yriosast
CKOpOCTHU. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBerii 3axoH Herorona. Bropoi 3akoH Herotona. Tperuit 3axkoH Herorona. IIpuHiuumn
CyNEepIO3ULUHU CUIL.

Cuna ynpyroct. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUsl CKOJIbKEHUs, CUJla TPEHUS IMOKOS,
JPyTHUe BUbI TPEHUSL.

Cuna TSDKECTH M 3aKOH BCEMHPHOI'O TATOTEHHS. Y CKOpEHHE CBOOOTHOro majeHus. J[BukeHue
raHeT Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecoMocTh U neperpysku.

PaBHOBecue marepuanbHON TOYKU. AOCOMOTHO TBEpAOe Teno. PaBHOBecue TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTn.

Nmnynsce Tena. U3menenue umnyisca. MiMnynbsce cuiibl. 3aKOH COXpaHEeHUs UMITyJibca. PeakTuBHOE
JBUKECHHUE.



Mexanunueckast paboTa ¥ MOIIHOCTb. PaboTa CHIl TAXKECTH, YIPYrocTH, TpeHus. CBs3b SHEPTUU U
pabotsl. [loTeHnmanbHas sHEPrus Tesa, HOJHATOr0 HaJl IOBEPXHOCTHIO 3eMild. [loTeHninanbHast sHeprus
cxatol npyxkuHbl. KuHetmdeckas sHeprus. TeopemMa O KHUHETHYECKOW PHEPTHHU. 3aKOH COXPaHEHMS
MEXaHUYECKOW IHEPTUU.

Hemoncmpayuu.

1. HaGmroneHue MexaHWYeCKOro JBUKEHHS Tejla OTHOCUTEIbHO Pa3HBIX TeNl OTCUETA.

CpaBHeHuE myTed M TPaeKTOpUN IBMXKEHMSI OJHOIO M TOTO K€ Tejla OTHOCUTEIBHO PAa3HbBIX TEJ
OTCU€Ta.

H3MepeHne ckopocTH U YCKOPEHHUSI IPSMOJIMHEHHOTO TBUKECHHUSI.

HccnenoBanue Mpu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

Habmtonenue nBuKeHUs Tea 1o OKpyKHOCTH.

HabGmronenne mMexaHuuyeckux SIBICHUM, MPOUCXOIAMMX B cucrteMe orcuéra «Tenmexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTENIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHMSI T€J1a OT MAcChl Tejla U JEHCTBYIOLIEH Ha HETO CHUJIBI.

Habmroienue paBeHcTBa CUII IPU B3aUMOJICHCTBUH TEII.

H3meneHue Beca Tea npu YCKOPEHHOM JBUKCHUH.

0. Ilepenaua umnysbca Ipy B3aUMOJICHCTBUN TeII.

11. [IpeoOpa3oBanHust SHEPTrUU IPU B3aUMOJCHCTBUH TEI.

12. Coxpanenue uMIyjbca pu HEYIPyroM B3aUMOJCHCTBHH.

13. Coxpanenue uMIyJsbca Npu abCOIOTHO YIPYTrOM B3aUMOJICHCTBUH.

14. HaGmtoieHue peakTUBHOTO JBUKECHHUSL.

15. CoxpaneHnrue MeXaHUYECKON YHEPTHUHU MTPU CBOOOTHOM MAICHUH.

16. CoxpaHeHue MeXaHU4eCKOM SHEPrUH MPU JBMXKEHUM Tella 1Mo ASHCTBUEM MPYKHUHBI.

Jlabopamopuvie pabomot u onvimol.

1. KoncrpyupoBaHue TpakTa JIsl pa3roHa M JaJbHEHIIEr0 PaBHOMEPHOTO IBMKEHMS IIapUKa MU
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TEJIEeKKHU.

2. OmpeneneHue CpeTHEH CKOPOCTH CKOJIBKEHUS OpyCKa WM JBUKCHHS IIApUKa IO HAKIOHHOU
TUTOCKOCTH.

3. OmpeneneHne yCKOPEHUs Tela MPH PaBHOYCKOPEHHOM JIBM)KCHUH 110 HAKIIOHHOH TIOCKOCTH.

4. VccnemoBaHue 3aBHCHMOCTH MYyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HA4aIbHOM
CKOPOCTH.

5. IIpoBepka THIIOTE3BI: €CJIM MPH PABHOYCKOPEHHOM JBW)KCHUU 0€3 HAdalbHON CKOPOCTH MyTH
OTHOCSITCS KaK PsiJi HEYETHBIX YHCETl, TO COOTBETCTBYIOIINE IPOMEXKYTKHA BPEMEHH OJIMHAKOBEI.

6. HccnenoBanue 3aBUCHMOCTH CUITBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAITLHOTO JIaBJICHUSI.

7. Omnpenenenne kodhPuIMeHTa TPEHHUS CKOJIBKCHHS.

8. Ompenenenue kECTKOCTH MPYKUHBI.

9. OmpenencHue pabOTHI CHUJIBI TPEHHS IMPU PABHOMEPHOM JIBIDKEHUHU Tellda MO TOPU30HTAIBHOM

MIOBEPXHOCTH.

10. Ompenenennie pabOTHI CHIIBI YIIPYTOCTH MPHU MOABEME TPy3a C UCMOJIB30BAHUEM HETOJBIKHOTO U
MOJABUKHOTO OJIOKOB.

11. V3ydeHnne 3aKkoHA COXpAHEHHUS SHEPTHH.

Pa3nen 9. Mexanuveckue KoJie0aHUsI H BOJIHBI.
KonebatenbHoe apmxenne. OCHOBHBIE XapaKTEPUCTUKU KoJleOaHHIl: EpUo, YacTOTa, aMILIUTY 1a.
MaremaTHuecKuil 1 NpyKUHHBIA MasTHUKU. [IpeBpalieHne 3Hepruu npu KoiedaTeabHOM IBUKEHUH.
3aryxaromue konebanus. Beraykaernabie konebanus. Pesonanc. Mexanudeckue BoJHbL. CBOMCTBA
MexaHn4yeckux BoOJH. I[IpononbHble U momepeyHble BOJHBL. J[AMHA BOJMHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHnuecKue BOJIHBI B TBEPIOM Telle, CEHCMUUECKHUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa 1 BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habmronenune konebanuii Tel moja JeMCTBUEM CHIIBI TSKECTH U CHITBI YIIPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabmroieHne BoIHYKIEHHBIX KOJIeOaHUH U pe30HaHca.
PacnpocTtpanenue npoaoibHBIX U MOMEPEYHbIX BOJIH (HA MOJEIN).
Habmtonenue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4acTOTHI.
AKYCTHYECKUI PE30HAHC.
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Jlabopamopuvie pabomot u onvimol.
Onpeznenenne 9acTOTHI M IEPHOAA KOJICOAHUH MaTEeMaTHYECKOTO MasiTHHKA.
Omnpenenenye 4acToThl U Mepuo/ia KouedaHuil Npy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH MEpH0/1a KOJI€OaHH MOABEIIEHHOT0 K HUTH I'Ppy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MEpHOIa KOJIEOaHUH MPYKUHHOTO MasgTHUKA OT MAcChl TPy3a.
[TpoBepka HE3aBUCHMOCTH TIepro/Ia KojeOaHwii rpy3a, MOIBEHIEHHOTO K HUTH, OT MacChl Ipy3a.
OMnBITHI, IEMOHCTPUPYIOILIUE 3aBUCHMOCTh MEepHOa KoJeOaHU MPYKUHHOTO MasTHUKA OT MAacChl
rpy3a " )KE€CTKOCTHU IIPYKUHBI.
7. W3mepenue yckopeHHst CBOOOIHOTO TAICHUSI.
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Pa3nen 10. DiieKTpoMarHuTHoOe 1Mo0Jie M 3JICKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE TI0JIe. DJIEKTPOMArHWTHBIE BOJHBI. (CBOWMCTBA AJIEKTPOMATrHUTHBIX BOJIH.
[Ikana 3meKTpOMarHUTHBIX BOJH. VCIONIb30BaHKE AJIEKTPOMArHUTHBIX BOJIH /71l COTOBOM CBSI3H.
DJieKTpoMarHuTHas mpupoja ceera. CKopocTb cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBa CBeTA.
Jlabopamopuvie pabomot u onvimol.
1. H3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble siBJICHUS.
JlyuyeBas monens cBeta. Mctounuku cBera. [IpsmosimHEHOE paclipoCTpaHEHHUE CBETA. 3aTMEHUS
Connua n JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKEHUS CBETA.
[Ipenomnenue cBerta. 3akoH IpesiomyieHUs cBeTa. [loiHOE BHYTpEHHEE OTpa)KEHHE CBETa.
Hcnonp3oBanue MOITHOTO BHYTPCHHETO OTPAKCHHA B OIITUYCCKHUX CBETOBOJAAX.
JIunza. Xon nyueit B munH3e. OnTHyeckas cucrema Qoroarapara, MUKpOCKOIa U Tejeckona. I 'ma3
KaK ONTHYECKas cuctema. bin3opyKkocTh U 1albHO30PKOCTb.
Pasznoxxenue Oenoro csera B cnekTtp. OmnbiThl HbtoToHa. CroXeHHE CHEKTPaJbHBIX IIBETOB.
Hucnepcus certa.
Hemoncmpayuu.
[IpssMonuHEITHOE pacIpOCTpaHEHUE CBETA.
OTtpaxxeHue cBera.
[onmyuyenne n300pakeHMIi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
ONOTUYECKUN CBETOBO/I.
Xon styueit B coOuparomei Junse.
Xoq JIydel B paccenBaroleH JIMH3E.
[Tonyuenue n300paskeHUN C TOMOILBIO JIUH3.
0. [Mpuaumn neiictBus ¢poroanmnapata, MUKPOCKOIIA U TEJIECKOA.
11. Mopnens rnasa.
12. PaznoxeHue 0enoro cBeTa B CIEKTP.
13. Tlony4enue Gesoro cBera Mpu CIOKEHUH CBETa Pa3HbIX [[BETOB.
Jlabopamopuvie pabomot u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHHsI CBETOBOTI'O JIyda OT yIJla MaJeHusl.
N3yueHne xapakTepUCTUK N300paykeHUs IpeIMETa B IUIOCKOM 3epKalle.
HccnenoBanue 3aBUCHUMOCTH yIjla HPEJOMJIEHUS CBETOBOIO Jydya OT yIja NaJCHHUsS Ha T'paHULE
«BO3AYX—CTEKIIO.
[Tonyuenue n300paskeHUI C TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenenne GOKyCHOTO PaCCTOSHUS U ONITUYECKOM CHUJIBI COOMPAIOIIEH JTMH3BL.
OMnBITHI O Pa3JI0KEHNIO OEJIO0ro CBETa B CIIEKTP.
OMNBITHI IO BOCHPUATHIO [[BETA MPEIMETOB IIPHU UX HAOIIOJACHUN Yepe3 I[BETOBbIC (DUIIBTPHI.

HB©OooNoO bW

w N

No ok

Pasnen 12. KBanTtoBble siBJIEHUS.
Onbitel Pesepdopna um mimanerapHas Mojaenb aroma. Mopjenb aroma bopa. HMcmyckanuwe u
MOTJIONIeHUE cBeTa aToMoM. KBaHThI. JIMHeuaTbie CIeKTPHI.



PagnoaktuBHOCTh. Anbda, Oeta- U ramma-usnydeHus. CTpoeHue aroMHOro sjpa. HykinoHHas
MoJIeJIb aTOMHOT 0 s7ipa. M3oronsl. PagunoaxtuBHelie npeBpaiuenus. [lepron noiypacnaja aTOMHBIX sLI€P.
SnepHsle peakuuu. 3aKOHBI COXPAaHEHHS 3apsII0BOTO U MACCOBOTO YUCEI. DHEPIHsl CBA3M aTOMHBIX
anep. CBsi3p Macchl M dHepruu. Peaknuu cunresa u nenenusd aaep. Mcrounnku sneprun ComnHua u 3BE3 1.
SInepHas sHepreTuka. JlecTBUS paAMOAKTUBHBIX U3JIy4YECHUHN HA )KUBBIC OPTaHU3MBI.
Hemoncmpayuu.
CrieKTpsl N3ITy4€eHNUs U TOTJIOLICHMS.
CrieKTphl pa3IMyYHbIX T'a30B.
CrnexTp Bomopoa.
HabGnronenue TpekoB B kamepe BuiibcoHa.
Pabora cuérurka HOHU3UPYIOMUX U3ITyUSHHH.
Peructpanus nznydeHus: IpupoJHbIX MUHEPAJIOB U MPOJAYKTOB.
Jlabopamopuuvie pabomet u onvimel.
Habmtonenue CrIonHbIX U TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
HccnenoBanue TPEKOB: U3MEPEHNUE IHEPTUHU YACTHUIIBI IO TOPMO3HOMY IyTH (110 (hoTorpadusim).
3. H3mepeHwne paaroakTUBHOTO (hoHa.

ook wnpE

A

IToBTOpHTENBbHO-000011Ia10 1M MOYJIb.

[ToBTOpHUTENTHEHO-0000IIAOIIMI MOIYJIb TpPEIHA3HAYECH JJIs CHUCTEMAaTH3alud U 00O0OIICHUS
IPEIMETHOTO COJIeP>KaHMsI M OIIbITA IEATEIbHOCTH, MPUOOPETEHHOTO IPU N3YUYEHUH BCETO Kypca (PU3UKH,
a TaKKC I IMOATrOTOBKHM K OCHOBHOMY I'OCYyAapCTBCHHOMY 3K3aMCHY I10 (bI/ISHKC JJIsL O6yanOIHHXC$I,
BBIOPABIIIMX ATOT YYCOHBIN TTPEIMET.

[Tpy u3yyeHHH AAHHOT'O MOAYJS PEANTHU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJbI JIESTEILHOCTH, Ha
OCHOBC KOTOPbIX OGGCHC‘II/IBaeTCH AOCTHIKCHUC TMPCIAMCTHBIX MW MCECTAPCIMCTHBIX IIJIAHUPYCMbBIX
pe3yabTaToB 00y4YeHHUsI, (POPMHUPYETCS €CTECTBEHHOHAYYHAs! TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOIOB
UCCIIeIOBaHUS SIBJCHUN MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBACHATH (PU3HUECKHUE SBICHUS,
MMPUMCHAA MMOJYUCHHBIC 3HAaHUA, pCIIATh 3ala4ui, B TOM YHUCJIC KAUCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

[IpyHIMIIHATTBHO AEATENBHOCTHBIN XapaKTep JaHHOTO pas3felia peaau3yercs 3a CYET TOro, 4To
oOyuJaroluecs BRIMONHSIOT 33/1aHUs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBC IIOJYYCHHBIX 3HAaHUU pacno3HaBaTb U HAYYHO OG’bHCHSITB (I)I/ISI/I‘-IGCKI/IG SABJICHUS B
OKpY’KaromIel pUpoe U TIOBCETHEBHOW KU3HH,

MCIOJIb30BaTh HAYYHBIE METO/Ibl UCCIIEAOBAHUS (PU3MUECKUX SBJICHUIM, B TOM YHCIIE AT MPOBEPKHU
THUIIOTE3 U IMMOJIYYCHUA TCOPCTUUCCKHUX BBIBOOOB;

OO0BICHITH HAay4YHBIC OCHOBBI HanOoJIee BaXKHBIX I[OCTI/I)KCHI/Iﬁ COBPEMECHHBIX TGXHOHOFI/Iﬁ, Harpumep,
MPAKTHYECKOTO HCIIOJIb30BAHMS PA3IMYHBIX HUCTOUYHUKOB PHEPrUU Ha OCHOBE 3aKOHA MpEBpAIllEHUs U
COXpaHEHMs BCEX M3BECTHBIX BUJIOB YHEPIHH.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30BAHUA

N3yuenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIETr0 OOpa30BaHUs HAIPaBJICHO Ha JIOCTHKCHHE
JUYHOCTHBIX, METAPEMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.
B pesynbTare uzyueHus: GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs y 00ydaromierocs
OyIyT chopMHUPOBAHBI CICAYIOIINE JIMYHOCTHBIC PE3YIbTAThI B YACTH:
1) naTpHOTHYECKOT0 BOCIIMTAHUSA:
— TpOSBIICHHE WHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PU3MUYECKON HAYKH;
— IEHHOCTHOE OTHOUICHHE K JOCTHKEHHUSIM POCCUNCKUX yUEHBIX -(DU3HKOB;
2) rpa:kIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:
— TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYX/IEHUHU OOIECTBEHHO 3HAYMMbBIX U 3TUYECKHUX MPOOIeM,
CBSI3aHHBIX C TPAKTHUECKUM PUMEHEHUEM JOCTHKEHUN (PU3UKH;
— O0CO3HaHUE BaYXHOCTH MOPaJIbHO-3TUYECKUX MIPUHIMUIIOB B JESITEIbHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIMTAHMS:
— BOCHPHUATHE ICTETHUECKUX KauecTB (PU3NYECKON HayKu: €€ TapMOHHUYHOTO IMOCTPOEHUS, CTPOT'OCTH,
TOYHOCTH, JTJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O MO3HAHUSA:



— OCO3HaHWE IEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO WHCTPYMEHTA MO3HAHHS MHpPa, OCHOBBI
Pa3BUTHUS TEXHOJIOTUN, BAXKHEUIIIEH COCTABIISAIONIEH KyJIbTYpPHI;

— pa3BUTHE HAYYHOH JFOO03HATEIBHOCTH, UHTEPECa K UCCIIE0BATEIBCKOM NeATENbHOCTH;

5) dopmupoBanusi KyJabTypbl 310POBbs U SMOIHOHAJIBLHOI0 0JIATONIOJIYYHS:

— OCO3HaHHWE IIEHHOCTH Oe30macHOro oOpasza JKM3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BXHOCTU MpaBUi OE30MACHOTO TMOBEJACHHSI HA TPAHCIOPTE, Ha JOpOrax, C SJIEKTPUUECKUM H
TEIJIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIOBUSX;

— chopmMupoBaHHOCTh HaBbIKa pedICKCHH, PU3HAHNE CBOETO MpaBa Ha OMIUOKY M TAKOTO K€ MpaBa y
JIPYroro 4eioBeKa;

6) TPY10BOT0 BOCIIUTAHMS:

— QaKTUMBHOE YydYacThe B pEIICHUH TMPaKTUYECKUX 3adad (B paMKax CeMbH, 00pa3oBaTEelbHOMN
OpTraHM3aIiy, TOPOa, Kpast) TEXHOJIOTHYECKON U COIMAIbHON HANPaBIEHHOCTH, TPEOYIOIINX B TOM
qucie U PU3NIeCKuX 3HAHH;

— UHTEpeC K MPaKTUYECKOMY U3YUCHHIO MPOQECCHiA, CBSI3aHHBIX ¢ (DU3UKOI;

7) IKOJIOTUYECKOT0 BOCIIMTAHM S

— OpHCHTAIUs Ha NMPUMEHEHHE (U3MYECKMX 3HAHWUHU JUIS PElIeHUs 3a7ad B O0O0JACTH OKPYKAIOIICH
Cpelbl, INIAHUPOBAHUS IOCTYIIKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUM I OKPY>KAIOIIEH Cpe/bl;

— 0CO3HaHHUE MIO0ATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U ITyTeH UX PEIICHUs;

8) axanTanuu K U3MEHSIIOIMMCH YCJIOBUAM COLHAJBHON U NPUPOIHON cpeabl:

— TOTPeOHOCTh BO B3aMMOJICWCTBHHM IPU BBHITIOJHCHHH HCCICIOBAHUN W MPOEKTOB (DHU3MUECKO
HaIMpaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHX;

— TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSTEIbHOCTb;

— moTpeOHOCT, B (OPMHPOBAHMM HOBBIX 3HAHHWM, B TOM uucle (HOpMYyJIHpPOBATH WJIEH, TOHSITHS,
THUTIOTE3bI O (PU3NYECKUX O0BEKTAX U SBJICHUSX;

— 0co3HaHue JAe(OUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00J1aCTH (PU3UKH;

— IJJAHWPOBAHHWE CBOETO Pa3BUTHS B IPUOOPETCHUH HOBBIX (PU3MYCCKUX 3HAHUM;

— CTpEeMJICHHE aHAIM3WPOBATh M BBHISBIATH B3aMMOCBS3HM MPUPOIBI, OOMIECTBA U YKOHOMHUKH, B TOM
YUCJIE C UCTIOIh30BAHNEM (PU3MUECKUX 3HAHUM;

— OILIGHKAa CBOMX JIEHCTBUI C y4€TOM BIUSHHUS Ha OKPYXKAIOMIYIO CpPEdy, BO3MOXKHBIX TTTOOATbHBIX
MOCJIEACTBUIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus mporpaMmbl o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUs Y
oOyuarorerocst OyayT chhopMUpOBaHbI MeTANPeIMeTHBIE Pe3yJabTAThI, BKIIOYAIOIIHE ITO3HABATECIILHBIC
yHHUBEpcallbHble y4eOHble JEeWCTBUS, KOMMYHHKAaTHBHBIC yHHMBEpCAJbHbIE YyueOHbIE JEHCTBUS,
pETYISTHBHBIC YHUBEPCAbHBIC YICOHBIE ICHCTBHUS.

ITo3naBaTenbHbIE YHMBeEPCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBbIe Jjornueckue aeiicTBu:

— BBIIBJIITH U XapaKTE€pPU30BaTh CYIIECTBEHHBIE IPU3HAKA OOBEKTOB (SIBIECHUN);

— YCTaHaBJIMBAaTh CYLIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMH, OCHOBaHUA U1l 0OOOIEHHS U CPAaBHEHMS,

—  BBIBJIATH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B PACCMATPUBAEMBIX (DaKTaxX, TAHHBIX M HAOIIOJCHUSAX,
OTHOCSIINXCS K (PHU3UYECKUM SIBIICHHSIM;

—  BBIABJIATH IPUUYMHHO-CIIEJCTBEHHBIE CBSA3H MPH U3YUYCHUH (PU3HMUECKUX SIBIICHUH U IIPOLIECCOB, IeNaTh
BBIBOJIBI C HICTIOJIb30BAaHHEM JICAYKTUBHBIX U HHIYKTUBHBIX YMO3aK/IIOUCHUH, BBIJIBUTATh THIIOTE3HI O
B3aNMOCBSI3SX (PU3NYECKUX BEIMYUNH;

—  CaMOCTOATEIBHO BBIOMPATh CIIOCO0 pemeHus yueOHoH (pu3ndecKoil 3a1aun (CpaBHEHHE HECKOJIbKUX
BapUaHTOB pEIICHUs, BHIOOP HaWOoiee MOIXOAAIIETO C YYETOM CAMOCTOSITENFHO BBIIEIICHHBIX
KpUTEPHUEB).

ba3oBble ncciienoBare/bCKUe AeHCTBHA!

—  HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATENIECKAN HHCTPYMEHT MTO3HAHMUS;

— TMPOBOAMTH IO CAMOCTOSTENILHO COCTABJICHHOMY IUIaHY OIBIT, HECJIOXHBIA (hu3nyeckuii
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SIBIICHUS;



OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIHIO, MTOJYICHHYIO B XOJI€ HCCIEIOBAHUS
WJTH DKCIIEPUMEHTA,;

CaMoCTOSITeNNbHO  (OPMYyNIUPOBaTh OOOOIIEHHUS ¢ BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, OTBITA, UCCIICIOBAHMS,

MPOrHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (DU3MUECKUX IMPOLIECCOB, a TAKXKe BBIIBUTATDH
MPENON0oKeHUs: 00 UX Pa3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

HNPUMEHATh Pa3IMYHbIE METObI, HHCTPYMEHTHI M 3aIIPOCHI IIPU MOUCKE U 0TOOpE MHPOPMAIMU WITH
JAHHBIX C y4ETOM MPeIOKECHHON YueOHOH (PU3NUeCcKOi 3a1auu;

aHATM3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO PA3TMIHBIX BUIOB U (hopMm
Ipe/ICTaBIICHUS;

CaMOCTOSITENIFHO BEIOMPATh ONTUMAIIBHYIO (POPMY MpencTaBIeHHs HH(POPMAIMH U WIUTIOCTPUPOBATH
pelraemMble 3aJa4 HECIOKHBIMU CXEeMaMHU, AUarpaMMaMy, HHOW TpaduKoil 1 X KOMOMHALIUSIMH.

KoMMyHuKaTHBHBIC YHUBEpCaIbHbIC y4eOHbIE IeHCTBHUA:

B X0 00CyX/IeHHsI yaeOHOTO MaTepuania, pe3yJbTaToB JJA00OPATOPHBIX PaOOT U MPOEKTOB 33/1aBATh
BOIIPOCHI 110 CYIIECTBY 00CYIAeMOI TeMbI M BBICKa3bIBaTh MJICH, HALICIICHHBIC HA PEUICHUE 3aa4uK
U TIOJIIep KaHKe OJlaroenaTeTbHOCTH OOIICHNUS;

COITOCTABJIATHb CBOU CYXXKACHUA C CYKACHUAMU APYTUX YUACTHUKOB AajIora, O6HaPY)KI/IBaTB pasinuue
U CXOJICTBO TO3HUIIUH;

BBIPpAXKAaTb CBOXO TOYKY 3PpCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAX;

nyOJIMYHO TIPEJICTABJIATh PE3YJIbTAaThl BBIOJHEHHOTO (DU3MYECKOTO OmbITa (IKCIEPUMEHTA,
WCCIICJIOBAHHUS, TIPOEKTA);

MOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAMBHUIYalbHON pabOThl MpU pElIeHUU
KOHKPETHOW (PU3UIECKOM MPOOIEMBI;

IIpUHKUMAaTh LCIU COBMECTHOU ACATCIIBHOCTH, OPraHU30BLIBATH IICIZCTBPISI no eé JOCTHIXKXCHHUIO:
pacrpenensaTbh poyik, 00CYyKIaTh MPOILECCH M Pe3yJbTaThl COBMECTHOW pabOThI, 00001aTh MHCHUS
HECKOJIbKHX JIIO/IEH;

BEITIOJTHATH CBOIO 4acTh PabOTHI, JOCTUTAss KAYECTBEHHOTO PE3yJIbTaTa 10 CBOEMY HAIpPaBICHUIO U
KOOPIUHHUPYSI CBOM JICHCTBUS C IPYTUMH YWICHAMH KOMaH/]IbI,

OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(hopMyITHPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHA

Camoopranu3zaums:

BBISIBIISATH TIPOOJIEMBI B )KHU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMNX sl pelIeHus: (PU3NIeCcKux
3HAHUIM;

OPUEHTUPOBATbCA B PA3IMYHBIX [OAXOJAX HPHUHATHS pEIICHUN (MHAMBUIYaIbHOE, IPHUHSITHE
pelleHus B rpyne, NpUHATHE PEIIeHNUH TPYyNIoN);

CaMOCTOSITENIBHO COCTaBJIATh aJTOPUTM pelleHus (PU3NYecKol 3ajauM WM IUIaHa MCCIEJOBAHUS C
y4€TOM HMMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IMpeaiaracMble
BAPUAHTHI PELICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJ'Ib, IMOIMOHAJIbHbII HHTELJIEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallMH U IIPeyUIaraTh IUIaH €€ N3MCHEHHS,

OOBSICHATh TMPUYMHBI JOCTHXKCHHS (HEIOCTH)KEHUS) pe3yJbTaTOB JESATENbHOCTH, IaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBHI B JICATEIBHOCTD (B TOM YHCJIE B XOJ] BHIIOJIHEHUS (PU3NUECKOTO UCCIIETOBaAHUS
WJIM IPOEKTAa) Ha OCHOBE HOBBIX 00CTOSTENIbCTB, U3MEHUBIINXCS CUTYallMi, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUTh c€0sl HA MECTO JIPYToro 4eJoBeKa B XO€ CIopa Wi AUCKYCCUU Ha HAYYHYIO TEMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYTrOro;



NpU3HABATh CBOE MPaBO HA OIMIMOKY MpH peleHMH (U3MYECKUX 33/a4 MM B YTBEPXKACHUSX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO IPYTroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oO6ydenust B 7 Kjacce npeMeTHBIE Pe3yIbTaThl HA 6a30BOM YpOBHE JIOJIKHBI OTPAKaTh

c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUI:

MCIIOJIb30BaTh MOHATHUS: (PU3NUECKHE U XUMUYECKUE SBJICHUS, HA0II0IeHUE, IKCIIEPUMEHT, MOJIEIb,
TUINOTe3a, €IUHUIBI (PU3NYECKUX BETUYHMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHHUS BeEIleCTBa
(TBEépmoe, JKuAKoe, ra3000pa3HOE), MEXaHMYECKOe JBHXKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHENHOE), TPaeKTOpHUs, paBHOAEHCTBYIOLIas cuia, Aegopmanus (ynpyras, MjiacTHueckas),
HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

pasnuyath sBieHus (TuQQy3us, TEIIOBOE IBMKEHHE YACTUIl BEUIECTBA, PABHOMEPHOE IBIKEHHE,
HEPaBHOMEPHOE JBID)KCHUE, WHEpLHUs, B3aUMOJCHCTBUE TeJl, paBHOBECHE TBEPIABIX TEI C
3aKpeMIEHHON OChIO BpallleHus, Mepefayda AaBieHUs] TBEPABIMU TellaMH, >KUIKOCTSIMH M Ta3aMu,
aTMoc(epHOe JlaBJeHuE, TUIaBaHUE TeJl, MPEeBPALICHU MEXaHWYECKOH SHEPrHH) MO OMUCAHMIO MX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3MUECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (U3UYECKUX SIBICHUI B OKpY’KalOIIeM MHUpE, B TOM YHCIe
¢u3nveckue SBICHHUS B MPHPOJIE: MPHUMEPHI IBIKEHHUS C PA3IMYHBIMH CKOPOCTSIMH B JKUBOU H
HEXUBOW IIPUPOJIE, IEHCTBUE CUIIBI TPEHUS B IPUPOE U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO TaBICHUS
Ha KUBOUM OpraHu3M, TUIaBaHUE PbIO, phIUuary B Tl YeIOBEKa, IPU 3TOM MEPEBOIUThH MPAKTUYECKYIO
3a1a4dy B yueOHYI0, BBLICIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBIICHUIA;
ONKCHIBATh U3yUYEHHbIE CBOMCTBA Tel W (PU3WYECKHE SBIICHUS, UCIONB3YsS (GU3NYECKUE BETUUHHBI
(mMacca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTb, CUJIa YIIPYTOCTH,
CHUJIa TSKECTH, BEC TeJa, CUjla TPEHMSI, JaBjieHHe (TBEPAOTOo Tena, KHUAKOCTH, ra3a), BEITAJIKUBAIOIIAs
CWJIa, MEXaHH4Yeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJbl, KOA((UIHUEHT IMOJIE3HOro
JNEHCTBUS MEXaHM3MOB, KWHETHYECKas W TOTEHIMAlbHAs JHEPTus), MpH OMHCAHUU MPABUIHHO
TPaKTOBaTh (PU3MUECKHI CMBICI HCIIOJIb3YEMBIX BEJTUYNH, X 0003HAYCHHUS U €AUHUIBI (PU3UIECKUX
BEJIMYMH, HAaXOIUTh (OPMYyJbl, CBS3bIBAIONIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTD IPapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHUYHH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NYECKHUE SBJICHUS U MPOILECCHI, UCIOJIb3Ys MPaBUJIA CIOKEHUS
cui (BAOJL OJHOW MpsMOK), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIIO PaBHOBECHUS
pbiyara (6JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOW IHEPruu, MpU
3TOM JIaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aMTUCBHIBATh €M0 MAaTEMaTHYECKOE BRIPAKEHUE,
OO0BSACHATH (PU3MYECKUE SBJICHHUS, MPOLIECCHl U CBOMCTBA TEJI, B TOM YMCJIE U B KOHTEKCTE CUTyaIuil
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh NPUUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
00BsicHEHHE U3 1—2 JIOrMYecKuX M1aroB ¢ onopoil Ha 12 n3y4eHHbIX CBOMCTBA (U3NYECKUX SBJICHUM,
bu3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacué€THble 3aaud B 1—2 feHCTBHS, HCHONB3Yys 3aKOHBI U (OPMYJBI, CBS3BIBAIOIINE
¢usznyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a/layd 3alUChIBaTh KPAaTKOE YCIIOBUE,
MOJICTaBJIATh (PU3UYECKHE BEIUYUHBI B (POPMYJIBI U MPOBOIUTH PACUETHI, HAXOIUThH CIIPABOUHBIE
JTaHHbIE, HE0OXOAUMBIE JUTS PEIICHHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOIy4eHHON (pu3nueckon
BEJINYUHBI,

pacro3HaBaTh Ipo0OIeMbl, KOTOPbIE MOKHO PELIMTh IPU MOMOIIHU (PU3HMUECKUX METOIOB, B OTIMCAaHUU
MCCJIEJIOBAHMUS BBIIEISITh IPOBEPSIEMOE MIPEANIOI0KEHUE (TUIIOTESY ), pa3IN4aTh U MHTEPIIPETUPOBATH
MOJTy4YEHHBIH pe3ysIbTaT, HAXOIUTh OLIMOKH B XOJI€ OTbITA, JIeJIaTh BBIBOJIBI IO €T0 PE3yJIbTaTaM;
OPOBOJUTH ONBITBI IO HAOMIOJCHUIO (PU3MUYECKUX SBICHUNH WM (DU3HYECKUX CBOWCTB Tew:
dopMynHupoBaTh MpOBEpsEMbIE MPEANOJIOKEHUS, COOMpPATh YCTAHOBKY W3 IPEIIOKEHHOTO
000py10BaHus, 3aMIUCHIBATh X0/ OIbITAa U (HOPMYJIUPOBATH BHIBOJIBL;

BBITIOJHSATH MPSMBIC U3MEPEHUS PACCTOSIHUS, BPEMEHH, MACChI Tella, 00bEMa, CHIIBI U TEMIIEPATyPhI C
UCTIOJIB30BAaHNEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMTMCHIBATh TIOKAa3aHUs TPHOOPOB C YIETOM
3aJIaHHON a0COIIOTHOM MOTPEITHOCTH U3MEPEHUH;

IPOBOJIUTH HCCIIEOBAHUE 3aBUCIMOCTH OTHOM (PM3MYECKOM BETMUUHBI OT APYTON C UCTIOIB30BAHNEM
HPSIMBIX U3MEPEHHM (3aBUCHMOCTU MYTH PAaBHOMEPHO JBUXKYILIETOCS Tela OT BPEMEHHU JIBUKEHUS
Tena, CHJIbI TPEHHsI CKOJBKEHHUS OT Beca Tella, KadecTBa OOpabOTKM TMOBEPXHOCTEH Tel u



HE3aBHCHMOCTH CHJIBI TPEHUS OT IUIOIIAAN COIPUKOCHOBEHMS TE€J, CUJIBI YIPYTOCTH OT YJUIMHEHUS
IPYHUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00bEMa NOTPYKEHHOW YaCTH TeJa U OT IUIOTHOCTHU KUAKOCTH,
e HEe3aBUCHUMOCTH OT IUIOTHOCTH TeNla, OT TIyOMHBI, Ha KOTOPYIO IOTPYXEHO TENO, YCIOBUMN
IUTaBaHUS TeJl, YCIOBUM paBHOBECHsl pbhlyara M OJIOKOB), y4aCTBOBaTh B INIAHMPOBAHUU Y4E€OHOTO
UCCIIEIOBaHMSA, COOMPATh YCTAaHOBKY M BBINIOJHATH M3MEPEHHS, CIenys NPEIJIOKECHHOMY IUIaHy,
(buKCcHpOBaTh pe3yibTAaThl OJYUYEHHOW 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUJE MPEIOKEHHBIX
TabauIl U TpauKOB, A€TaTh BBIBOABI 110 pe3yIbTaTaM HCCIEeIOBAHNUS;

IPOBOAUTH KOCBEHHbIE H3MEPEHUS (U3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA MKHJIKOCTH U
TBEPAOrO Tela, CUJla TPEHUS CKOJIbKEHUS, TaBJIeHHE BO3/[yXa, BHITAIKMBAIOIIAs CUJia, IEHCTBYOIas
Ha MOTpYKEHHOE B JKUIKOCTh TEJ0, KO3(PULMEHT MoNe3HOro NeHCTBUS MPOCTHIX MEXaHHU3MOB),
CIIeAysl TPeI0KEHHOM MHCTPYKLUU: MIPH BBIMOJIHEHHH U3MEPEHHH COOMpaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUYEHUE UCKOMOM BEIMYMHBL;

co0oIaTh MpaBuiia TEXHUKK 0€30IaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
yKa3bIBaTh MPUHLHUIBI JIEHCTBUS NpUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHl, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIIHNECs COCYIbI, OapoMeTp, phlyar, MOJBIKHBIM M HEMOABM)XHBIN OIOK,
HAKJIOHHAs MJI0CKOCTH;

XapaKkTepU30BaTh MPUHIUIBI AEUCTBUSA U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPOM
Ha MX ONMCaHUs (B TOM YHUCIIE: MOJIIUITHUKH, YCTPOUCTBO BOJOIPOBOJIA, THAPABINYECKUNA Tpecc,
MaHOMETp, BEICOTOMED, MOPIIHEBO HACOC, APEOMETP), UCTIOIB3YsI 3HAHUS O CBOUCTBAX (PU3NIECKUX
ABJICHUN U HEOOXO0IMMBbIE (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH TNPHUMEPH (HAXOIUTh WH(GOPMALMIO O MpPUMEpax) MPAKTHUECKOrO HCIIOJIb30BaHUS
(¢u3nyeCKuX 3HAHUU B MOBCEAHEBHOM JKU3HM I oOecrieyeHus: 0€30MacHOCTH MpHU OOpallleHuu C
npuOopaMu W TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J0POBbsI M COOJIIOJIEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEN CPELE;

OCYIIECTBIISITh OTOOP HCTOYHUKOB HMH(popMmanuu B lHTepHeTe B COOTBETCTBUM C 3aJaHHBIM
MOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN U MyTEM CpPaBHEHUS Pa3IMUHbIX UCTOYHUKOB
BBIJICJIATh HH(POPMAIUIO, KOTOpast ABISETCS MPOTUBOPEUYNUBON MIIM MOXKET OBITh HEZOCTOBEPHOI;
MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 3a/laHUil HayYHO-TIOMYJISPHYIO JUTEPATypy (PU3NUecKoro
COJIep>KaHusl, CIPAaBOYHBIE MaTepuanbl, pecypchl cetu HHTepHeT, BiIajgeTh MNpUEMaMH
KOHCIIEKTUPOBAHMsI TEKCTa, IpeoOpa3oBaHus MH(POpMAIIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO03/1aBaTh COOCTBEHHbIE KpaTKUE MHUCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE 2—3 HCTOYHHMKOB
uHpopMauu (HU3NIECKOT0 COJEpXKaHUA, B TOM 4YMCiIe MyOIMYHO JAeNaTh KpaTKue COOOLICHHS O
pe3ysbTarax MPOEKTOB WM Y4eOHBIX UCCIIEOBAHNUN, IPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3YUEHHBII
MOHSATUHHBIN anmapart Kypca GU3HKH, COMPOBOXKAATH BRICTYIIJICHUE ITPE3EeHTAIIUCH;

IpU BBINOJHEHUH YUYEOHBIX MPOEKTOB M HMCCIENOBAHUM pacHpenensTh OOsS3aHHOCTH B TpyIIE B
COOTBETCTBUU C ITOCTABJIEHHBIMU 33Ja4aMU, CJIEIUTh 3a BBIIIOJIHEHUEM IIJIaHa ACWCTBUM, aIEKBaTHO
OLICHMBAaTh COOCTBEHHBI BKJAJ B JAEATEIbHOCTh TPYIIBL, BbICTpaUBaTh KOMMYHUKATHBHOE
B3aMMOJEMCTBHE, yUNTHIBasi MHEHUE OKPYKAIOIIHX.

K xoniy obydenust B 8 ki1acce npeaMeTHble pe3yabTaThl HA 6a30BOM YpOBHE JIOJIKHBI OTPAKaTh

c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUI:

WCIIOJIH30BaTh TMOHATHUS: Macca M pa3Mephbl MOJEKYJ, TEIJIOBOE [BH)KCHHE aTOMOB M MOJIEKY,
arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTALIMYECKHE W amMop(HBIC Tena, HACHIICHHBIA U
HEHACBIILICHHBIN 11ap, BIAXKHOCTb BO3yXa, TEMIIEpaTypa, BHYTPEHHS SQHEPIUs, TEILUIOBOM JIBUTaTelb,
BHCMGHTapHBIﬁ 3HGKTqu€CKHﬁ 3ap51z1, BHCKTpI/IqGCKOG I10JI1€, HpOBOILHI/IKI/I 158 [[I/IBJ'ICKTpI/IKI/I,
MOCTOSIHHBINA 3JIEKTPUYECKUM TOK, MArHUTHOE TOJIE;

pa3m/1anL SABJICHUS (TCHJIOBOC pacumpeHI/Ie Hn CXaTuc, Tennonepe;[aqa, TCIIJIOBOC paBHOBGCI/Ie,
CMa4dYMBaHHUC, KaHI/IJ'IJUIpHBIG SIBJICHUA, I/ICHapCHI/Ie, KOHJCHCAaIus1, IIJIaBJICHUC, KpI/ICTaJ'IJII/I?:aHI/IfI
(oTBepaeBaHUE), KWUIICHHE, TeIUlonepenada (TETUIONPOBOJHOCTh, KOHBEKIUSA, HW3IyYCHHE),
AJEKTPU3aLUs TEJl, B3aUMOCHCTBUE 3apsiI0B, JEHCTBHS AIEKTPUUECKOT0 TOKAa, KOPOTKOE 3aMbIKaHHE,
B331/IMOI[€I7[CTBI/IG MarHuToB, )IGI\/JICTBI/IC MArdvTHOT O I10JIs1 Ha HpOBOZ[HI/IK C TOKOM, BJ'IGKTPOMaFHI/ITHaﬂ
WHJYKITMS ) IO ONTMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IGMOHCTPHUPYIOIINUX JAHHOE
dbuznuecKoe sIBICHUE;

pacrno3HaBaTh IPOSBICHUE M3YUYEHHBIX (PU3UYECKHUX SBJIEHUN B OKPYKAIOIIEM MHUpPE, B TOM YHUCIIE
bu3HYecKue SBICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSHKEHNE M KaWJUIPHBIE SIBICHUS B MPUPOJIE,



KpHCTaJJIbl B TIpupoje, u3inydenue CoiHIa, 3aMep3aHue BOAOEMOB, MOpPCKHUE OpU3bl, 00pa3oBaHHe
pOCBHI, TyMaHa, WHEs, CHEra, J3JICKTPUYECKHE SBJICHUS B aTMOc(epe, IIEKTPUUECTBO KHUBBIX
OpraHU3MOB, MarHUTHOE MoJie 3eMIId, Apel] MOT0COB, POJIb MArHUTHOTO MOJIS [T )KU3HU Ha 3emiie,
HOJSIPHOE CHUSHUE, TPU HTOM MEPEeBOAUTh NPAKTHUECKYI0 337ady B Yy4ueOHYIO, BBIJICIATH
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKHN) PUINICCKUX SBIICHUMN;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA Tel W (PU3WYECKHE SBIICHUS, UCIONB3YsS (GU3NYECKUE BETUUHHBI
(Temmeparypa, BHYTPEHHSS SHEPrus, KOJIWYECTBO TEIUIOTHI, yJEJbHAs TEIUIOEMKOCTh BEIECTBA,
yJAenabHas TEIJIOTa IUIaBJIEHUS, yJeNbHas TEIoTa NapooOpa3oBaHUsl, yAeIbHasi TEIUIOTa CTOPAHUS
TOIIIMBA, KOX(G(OUIHEHT MOJE3HOr0 AEWCTBUS TEIUIOBOM MAIllMHBI, OTHOCHUTENbHAsl BIIAXKHOCTH
BO3[yXa, OJJIEKTPUYECKUH 3aps], CHJIa TOKAa, DJIEKTPUYECKOE HAaNpsHKEHUE, CONPOTHUBIICHUE
NIPOBOJTHHUKA, YACTHHOE COMPOTUBIICHHE BEUIECTBA, pa00Ta U MOIIHOCTH AJIEKTPUYECKOTO TOKA), IIPH
ONMCAHUU TIPAaBUJIIBHO TPAKTOBAaTh (PM3UYECKUN CMBICT HCIOJIb3YEMBIX BEJIWYHMH, 0003HAu€HUs U
eIMHUIBl (PU3MUECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTMMHU BEIUYMHAMHU, CTPOUTH TpaUKUd H3YyUYEHHBIX 3aBHUCHUMOCTEH (PU3MUECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3NYECKHE SBJICHHS U MPOLIECCHI, HCIIOIb3YSI OCHOBHBIE MTOJI0KEHUS
MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM CTPOEHHS BEUIECTBA, MPUHLMII CYNEpPHO3UIMM Tojed (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa Juisl yyacTka 1enu, 3akoH Jxoymsa—
JleHlla, 3aKOH COXpaHEHUS SHEPruM, MPU TOM JaBaTh CIOBECHYI (OPMYJIHUPOBKY 3aKOHAa H
3aMMChIBaTh €70 MATEMAaTUUYECKOE BBIPAKEHHUE;

OOBSCHATH (U3MUYECKUE TPOIECCHl M CBOMCTBA TEJI, B TOM 4YHCIE€ M B KOHTEKCTE CHUTYyaIuil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUYMHHOCIEIACTBEHHBIE CBSI3H, CTPOUTH
00BsicHEHHE U3 1—2 JIOrMYecKuX I1aroB ¢ 0opoil Ha 1—2 n3y4eHHbIX CBOMCTBA (PU3NUYECKUX SIBICHUM,
buznyYecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pewmath pacy€THble 3aauyd B 2—3 JEHCTBHA, HMCIONB3Yys 3aKOHBI U (OPMYJBI, CBS3BIBAIOIINE
¢duznyecKue BeIMUMHbI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4H 3alIUChIBATh KPATKOE yCIIOBUE, BBISBIISTD
HEJOCTaTOK JAHHBIX JAJIS PEIleHUs 3aJaud, BHIOMpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE I €€
pelIeHHs, TPOBOIUTH pPacu€Thl M CPaBHHUBATH IOJYYCHHOE 3HAYCHHE (PU3UYECKON BEIMYMHBI C
U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTh MPoOIEMBbI, KOTOPHIE MOXKHO PEHIMTh MPHU MOMOIIU (PU3NIECKHX METOJIOB, UCTIONB3YS
ONMCAHUE HCCIEOBAHMS, BBLIEISATH IPOBEPSEMOE MPEANOIOKEHUE, OLEHUBATh IPaBUIBHOCTh
NopsiIKa MPOBEIACHUSI UCCIIeI0BaHus, IeTaTh BHIBObL;

OPOBOJUTH OMNBITHl O HAOMIOACHUIO (U3UYECKUX SBICHUH WM (PU3HMUECKHUX CBOMCTB Tel
(KanmuJUIIpHBIE SBJICHHS, 3aBUCUMOCTH JIaBJICHUSI BO3/yXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH
mpolecca OCTHIBAaHUS M HarpeBaHus MpU HM3IYYEHUHU OT I[BeTa H3ydaroleil (morniomiaroei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUS BOJIBI OT TEMIIEPaTyphl KUAKOCTU U TUIOIMIAIU € MOBEPXHOCTH,
ANIEKTpU3aLUsg T€l M B3aUMOJEHCTBUE 3JIEKTPUUECKUX 3apsiioB, B3aUMOJAEHCTBHUE IOCTOSHHBIX
MarHuTOB, BU3yaJIM3allksi MArHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB, IEHCTBUS MarHUTHOTO OJISI HA
IPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUraTENsl MOCTOSHHOIO TOKA):
dopMynHupoBaTh MpOBEpsEMbIe IPEANOJIOKEHUs, COOMpaTh YCTAaHOBKY U3 IPEII0KEHHOTO
000py10BaHusl, ONUCHIBATH XO/1 ONbITa U (POPMYITHPOBATH BBIBOJIBL;

BBITIOJIHATh IPSAMBIE U3MEPEHUsI TEMIIEpPATypbl, OTHOCUTEIBHON BIIAKHOCTH BO3/lyXa, CHJIBI TOKa,
HaNpsDKEHUST C HCIOJb30BAHMEM AaHAJIOTOBBIX NPHOOPOB M JATYMKOB (U3WYECKUX BEIUYHMH,
CpPaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOTIOTHOMN MOTPEITHOCTH;

IPOBOJIUTH UCCIIEOBAHUE 3aBUCIMOCTH OTHOM (PM3NUECKOM BETMUUHBI OT APYTON C UCIIOIb30BAHUEM
OpsIMBIX M3MEPEHUH (3aBHCUMOCTb COIPOTUBIIEHHMS] MPOBOJHMKA OT €ro JJIMHBIL, IUIOUIaau
MOTIEPEYHOI0 CEUYEHHUS U yAEIbHOTO0 COMPOTHBIICHMS BEIIECTBA MPOBOJAHMKA, CUIIBI TOKA, UAYIIETO
yepe3 IpPOBOJHHUK, OT HANpPSDKEHMsT HAa MPOBOJHUKE, HCCIEIOBAaHUE IOCIEN0BATEIIBHOIO U
napayielbHOTO COEAWHEHUH MPOBOJHUKOB): TUIAHHUPOBATH HMCCIEOBaHUE, COOMpATh YCTAaHOBKY H
BBITIOJHATh W3MEpPEHUs, CIeNysl MPeUIOKEHHOMY IUIaHy, (UKCHpPOBaTh Pe3yJbTaThl MOTYYEHHON
3aBHCUMOCTH B BHJIE TaOIUI] U I'pauKOB, JeaTh BHIBOBI IO PE3yJIbTaTaM UCCIEI0BaHMS;
IPOBOAUTH KOCBEHHBbIE H3MEpPEHUS (PU3NYECKUX BENUYMH (ylelbHas TEIIOEMKOCTh BEIECTBa,
COTIPOTHUBIICHUE IPOBOIHUKA, Pa00Ta U MOUTHOCTh 3JIEKTPHUUECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUS,
coOHMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys NPEAIOXKEHHOM HHCTPYKLWHU, M BBIUUCIATH
3HAUEHUE BEJINYUHBI;



co0oIaTh MpaBuiia TEXHUKK 0€30IaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000PY/I0BAHUEM;
XapaKTepU30BaTh MPHUHIHIIGI ACHCTBUS N3yUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOI
Ha MX ONHUCaHusA (B TOM YHCIE: CHUCT€Ma OTOIJICHHs JOMOB, T'MTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUYECKOH DSHEPruH, 3IIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelbHbIE IEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKHE TPEAOXPAHUTENH, HIEKTPOMATHUT,
JJIEKTPOJIBUTaTEIb MMOCTOSHHOTO TOKA), MCIIONB3Yys 3HAHMS O CBOWCTBAX (M3MYECKUX SBICHUH U
HEOOXO0IUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTENbHBIE MPHOOPHI MO CXeMaM u
CXEMaTUYHbIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, NMCUXPOMETP, TUTPOMETP, JABUraTElb
BHYTPEHHETO CrOPaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI JJIEKTPHUECKUX Iened ¢
TIOCJIEIOBATEIHBIM M MapajUIeIbHBIM COCJMHEHUEM 3JIEMEHTOB, pa3jifyasi YCIOBHBIE 0003HAUCHUS
JJIEMEHTOB DJICKTPHUYECKUX LETIEH;

NPUBOANUTH TIPUMEPH (HAXOMUTh WH(AOPMAIHMIO O TPUMEpPax) MPAKTHUECKOTO MCIIOIb30BaHUS
¢u3nyeckux 3HAHWN B MOBCEAHEBHON XHM3HM Ui oOecrieueHus 0e30MacHOCTH MpU OOpaIieHuu C
npubopaMd M TEXHUUYECKHMMM YCTPOMCTBAMH, COXPAHEHHs 3J0POBbS U COOJIIOJCHHUS HOPM
HKOJIOTHYECKOTO MTOBEICHHS B OKPY KaIOIIeH Cperie;

OCYIIECTBIISATH MOUCK HH(POPMAINH HU3HUECKOTO coziepkanus B IHTepHeTe, Ha OCHOBE MMEIOIIIUXCS
3HaHUH W NyTEM CpaBHEHMs JONOJHHUTEIbHBIX HMCTOYHHMKOB BBIIENATH HMH(OpMAIMIo, KOTOpas
SIBIISICTCSI IPOTHBOPEYMBON MIIM MOXKET OBITh HETOCTOBEPHOIA;

UCIIOJIb30BATh NPU BBHINOJHEHUH YUEOHBIX 3aJaHUH HayYHO-TIOMYJISIPHYIO JUTEpaTypy (pusndeckoro
COZIep)KaHUs, CIPABOYHBIE MaTepuanbl, pecypchl cetu VIHTepHeT, BiageTb NpuéMamu
KOHCIIEKTUPOBAHMsI TEKCTa, IpeoOpa3oBaHus HH(PpOpPMAIIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE NMHMCbMEHHbIE M KpaTKHe YCTHbIE COOOIIeHHs, 000011as HHPOpPMAIUIO U3
HECKOJIBKMX HMCTOYHUKOB (PU3MUECKOTO COJACpKAHHMS, B TOM YHUCIE ITyOJUYHO MPEACTABIATH
Pe3ybTaThl MPOEKTHOM MM MCCIEA0BATENbCKON IEATEIBHOCTH, IPH 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3yYEHHBIN MOHATHIHBIN anmapar Kypca (pU3UKH, COPOBOXK/IATh BHICTYINICHHE MTPE3EHTAIHEH;

IPY BBITIOJHEHUH Y4YeOHBIX TPOCKTOB W HCCIIENOBAHUN (DM3MYECKHX MPOIECCOB PACIPEACIATH
00S3aHHOCTH B TPYIINIE B COOTBETCTBHH C IOCTABJICHHBIMHU 3a/layaMH, CIEIUTH 32 BBITIOJIHEHHEM
IUIaHa JICHCTBUN U KOPPEKTUPOBATh €0, a/IeKBaTHO OLICHUBATh COOCTBEHHBII BKIIAJ] B JICATEIBHOCTD
TPYyMNIbI, BBICTPAaUBaTh KOMMYHHMKATHBHOE B3aUMOJICWCTBUE, TPOSIBIISA TOTOBHOCTH pPa3peuaTh
KOH(JIUKTHI.

K xoniy oOydyeHust B 9 Kjacce mpeMeTHBIE Pe3yIbTaThl HA 0a30BOM yPOBHE JIOJKHBI OTPAKATh

c(hOpMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUI:

UCIIOJIb30BaTh TOHATHA: CUCTEMA OTCUETA, MaTepuajbHas TOYKA, TPACKTOPHS, OTHOCHUTEIBHOCTH
MEXaHUYECKOTo ABMKEHHUs, Aedopmanus (yrnpyras, IiacTudyeckas), TpeHUE, HEHTPOCTPEMUTEIIbLHOE
YCKOpEHHUE, HEBECOMOCTh M MEPETrPy3KH, LIEHTP TAKECTH, a0COTIOTHO TBEPIOE TEINIO, LIEHTP TSHKECTH
TBEPJIOTO TeJla, paBHOBECHE, MEXaHUYECKHE KOoieOaHUsl M BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYK,
AJIIEKTPOMArHUTHBIE  BOJHBI, IIKala 3JEKTPOMarHUTHBIX BOJIH, CBET, OJM30pPYKOCTh U
JAIIbHO30PKOCTb, CIIEKTPhI UCITYCKAaHUS M MOTJIOLIEHNUs, ainb(a, 6eTa- 1 raMMa-u3Iy4eHus, U30TOIbI,
AJIepHasl YHEPTETHKA;

pa3nuyath sBJIeHUs (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE
NpSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE IMajJieHue Tell, PAaBHOMEPHOE IBMKEHHE 10 OKPY>KHOCTH,
B3aUMOJICIICTBHE TeJ, pPEaKTUBHOE JBIDKEHHE, KoJiebaTeJbHOEe [BM)KEHUE (3aTyXaiolme u
BbIHYKJICHHbIE KOJI€0aHMs), pE30HAHC, BOJIHOBOE JBM)KEHUE, OTPAXCHHUE 3BYKa, MPSIMOJIUHEIHOE
pacrpocTpaHeHHe, OTpaXEHHWE M IPEJOMJICHHE CBETa, IOJIHOE BHYTPEHHEE OTPAaKEHHE CBETa,
pasiiokeHue Oelloro cBeTa B CHEKTP U CIO0KEHHE CIEKTPaJbHBIX IIBETOB, JAUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOIO CHEKTPA U3IYyUEHUs) 10 ONKCAHUIO
UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (QU3NYECKOE SBICHUE;
pacrio3HaBaTh MPOSBICHUE W3YUYEHHBIX (PM3UYECKUX SBJICHHUN B OKPYXKAIOLIEM MUpE (B TOM YHUCIIE
¢uznueckue SBICHUS B MPHUPOJE: MPWIMBBI U OTIMBBL, JBUXKEHHE MaHeT COJHEYHON CHCTEMBI,
PEAaKTUBHOE JBM)KCHHME JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JXKMBOTHBIMH, 3EMIIETPSCEHMUE,
ceificMUYecKHe BOJIHBI, IlyHAMH, 3X0, LBE€Ta T€J, ONTHUYECKHE SBJICHHUS B MPUPOE, OMOIOrnyecKoe
NeiCTBUE BHUIMMOTO, YIbTPAapHUOJIETOBOTO ¥ PEHTICHOBCKOI'O H3IIyY€HHH, €CTECTBEHHBIN
panMOaKTUBHBIA (DOH, KOCMHMUYECKHE JIyud, PaJAMOAKTHUBHOE H3JIy4YE€HHE MPUPOAHBIX MHHEPAJIOB,



JeiicTBUE PAJMOAKTUBHBIX U3TyY€HUIH Ha OPraHU3M YeJI0BEKa), IPU STOM IEPEBOAUTH TPAKTUYECKYIO
3a/1auy B yueOHYIO, BBIICTSATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBJICHUN;
OTMKCHIBATh U3YUYEHHBIE CBOMCTBA Teld W (PU3WYECKHE SBICHUS, UCIMONB3Ysd (U3NUYECKUE BETUUMHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTh TeJla IPH HEPABHOMEPHOM JBIKEHHH, YCKOPEHUE, IIepeMelleHue,
MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHHS, CHJIAa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO
najJicHus, BeC Tella, HMIIYJbC Tela, HMIYJIbC CHJIbI, MeXaHW4yeckas paboTa U MOUIHOCTb,
NOTEHIMaJIbHAasE SHEprusi Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHLMANbHAs SHEPrus
C)KAaTOM MNpYy>KUHBI, KUHETUYECKAasi SHEPIHsl, MOJIHAs] MEXaHWYecKas 3HEprus, Mepuoj M 4acToTa
Kose0aHuii, JUIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTeib
IPEIOMIICHUS CPE/bl), IPU ONMMCAHUM NMPABUIIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, O0O3HAYCHHUS U COUHHIBI (PU3MUYECKHX BEIWYHH, HAaXOIUTh (DOPMYIIBI, CBS3BIBAIOLIHE
JaHHYI0 (U3MYECKYyl0 BETMYMHY C JPYIMMHM BeJIMYMHAMHU, CTPOUTH TIpadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

XapaKTepU30BaTh CBOWCTBA T, (PU3NUECKHUE SIBICHUS U MPOLIECCHI, UCMOJIb3Ysl 3aKOH COXpPAaHEHUS
SHEPruu, 3aKOH BCEMUPHOT'O TATOTEHUS, MPUHIMIT CYTEPHO3UINH CUJI, TPUHLIUII OTHOCUTEILHOCTU
lanmunes;, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHMS HMMITYJIbCA, 3aKOHBI OTPAXKEHHUS M MPEIOMIICHHS
CBETAa, 3aKOHBI COXPAaHEHUS 3apsAJ0BOI0 U MACCOBOT'O YHCEN IIPH SIIEPHBIX PEAKIMX, IPH 3TOM JaBaTh
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €I0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3MYECKHE TPOLECCHl M CBOHCTBA TeJN, B TOM YHCIE€ U B KOHTEKCTE CHTyalui
PAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh MPUYMHHO-CIECACTBEHHbIE CBSI3H, CTPOUTH
00BsCHEHHE U3 2—3 JIOTHYECKHX II1aroB ¢ OMIOPOH Ha 2—3 N3yUYEHHBIX CBOMCTBA (PU3MUCCKHX SBJICHUH,
(GU3nUEeCKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

pemiath pacuéTHbIe 3a7a4yM (ONUparoIMecs Ha CUCTeMY M3 2—3 ypaBHEHMI), UCIIOIb3YS 3aKOHBI U
dbopMyIibl, cBsI3bIBatONIME (hPU3HUECKHE BETUYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/la4yM 3allMChIBATh
KpaTKoe YCJIOBME, BBIABJIATH HEAOCTAIOLIME WM H30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI H
dopMyiibl, HEOOXOOUMBIE MAJIsi pPELIEHHUS, MPOBOAUTH Pacdy€Tbl U OIEHUBATh PEATMCTUYHOCTH
MOJTy4YEHHOTO 3HAUCHUS (PU3MUECKOM BETMYMHBL

pacro3HaBaTh MPoOIEeMbl, KOTOPBIE MOXHO PELIUTh IPU MOMOIIX (PU3UYECKUX METOAOB, UCTIONb3YS
ONMCAHUE HCCIEIOBAaHUS, BBIIEISATh HPOBEPSEMOE MPEANOIOKEHHE, OLEHUBATh IMPaBUIbHOCTh
MOPsIKA IPOBECHUS UCCIEA0BaHNUs, JeNaTh BHIBOIbI, HHTEPIPETUPOBATH PE3yIbTAThl HAOMIOICHU
U OIBITOB;

MIPOBOJMTD OIBITHI 10 HAOIIOICHUIO (PU3HUECKUX SIBICHUN UM (PU3NYECKUX CBOMCTB Tell (M3ydeHue
BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpPAHEHUs SHEPrUM, 3aBUCUMOCTb IepHojaa KoJeOaHHi
IPYXUHHOTO MasATHHKA OT MaccChl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MaJbIX KosieOaHuH, MPSMOJIMHEHHOE PACIIPOCTPAHEHUE CBETa, Pa3jioKeHHe Oeoro cBera B CIEKTP,
U3Y4YCHHE CBOWCTB M300pak€HUs B IIJIOCKOM 3€pKajie U CBOWCTB H300pakeHUs TNpeaMmera B
cobuparomieil  JMH3e, HAOMIOJICHHE CIUIOIIHBIX M JIMHEHYaTBIX CIEKTPOB  HM3JIy4EHUS):
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa 00O0pYyIOBaHMs, OMUCHIBATH XOJI
OTIBITA U €T0 Pe3yNbTaThl, POPMYIUPOBATH BHIBOJIBL;

POBOJIUTh NpPHU HEOOXOJMMOCTH CEpPHUI0 MPSAMBIX H3MEPEHUH, Ompeaenss CpeaHee 3HaueHue
n3MepssieMord BenuuyuHbl ((POKyCHOE paccTossHue coOMparoel JUH3bI), O00OOCHOBBIBATH BBIOOD
crioco0a n3MepeHus (M3MEepUTEIbLHOro Ipudopa);

NPOBOJUTH HCCIIEJOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIMYMH C WCIIONB30BAHUEM TPSMBIX
U3MEpEeHH (3aBUCUMOCTh MYyTH OT BPEMEHHU INPU PABHOYCKOPEHHOM JBIDKEHHUU O€3 HadallbHOMN
CKOpOCTH, Iepuoja KojJeOaHUil MaTeMaTH4ecKOro MasTHUKA OT JUIMHBI HUTH, 3aBHCHMOCTH YTIJIa
OTpaXEHUs CBETa OT yIJla MAJCHUs W yria MpeJoMJIEHUs OT YIJla NaJeHus): IJIaHUPOBaTh
HCCIIEJIOBAHUE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATh pE3YJbTaThl IMOJYYEHHON
3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH B BHUJE TAOMUIl M TpadUKOB, AeiaTh BBHIBOJBI MO0 pe3yJibTaTaM
UCCIIEJIOBAHNS;

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMUMH (CpeqHsst CKOPOCTh H YCKOPEHUE Tela Mpu
PaBHOYCKOPEHHOM  JBIDKEHHH, YCKOpEHHE CBOOOJHOTO TMAaJeHUs, JKECTKOCTh IMPYKHUHBI,
KOA(Q(UIMEHT TPEHMsI CKOJbXKEHHS, MeXaHhdyeckas paboTa M MOIIHOCTb, 4acTOTa M MEPHOJ
KoJIe0aHMIl MaTEMaTHYECKOTO U MPYKMHHOTO MasATHUKOB, ONTHYECKas CHJIa cOOMparoiei JHMH3BI,
paIuoaKTUBHBIA (DOH): IMJIAHUPOBATh W3MEPEHHUs, COOMpPATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY H



BBIIIOJIHATh U3MEPEHHUs, CIIELysl NMPEIIOKECHHOW WHCTPYKLUU, BBIYUCIIATh 3HAUYECHUE BEJIMYMHBI U
AQHAJIM3UPOBATH ITOJIyYEHHBIE PE3yJIbTaThl C YYETOM 33JaHHON NOTPEIIHOCTH U3MEPEHMUIA;

co0uroIaTh MpaBUiIa TEXHUKN 0€30IaCHOCTHU IpU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIC PU3HAKY U3YUYEHHBIX (PU3MUECKUX MOJIENIEH: MaTepualbHasi TOUKa, abCOIOTHO
TBEPJIOE TENO, TOYEUHBIM HCTOYHHMK CBETAa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMma,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTO Spa;

XapaKTepU30BaTh MPUHITUITBI JEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C OTMOPO
Ha MX ONHUCaHMs (B TOM YMCIIE: CHUAOMETD, JaTUYMKHU MOJI0XKEHUS, PACCTOSTHUS U YCKOPEHHUS, PaKeTa,
9XO0JIOT, OYKHU, IEPUCKOII, (OTOAINApaT, ONTUYECKHE CBETOBObI, CIIEKTPOCKOI, JO3UMETP, KaMepa
Bunbcona), ucnonb3ysi 3HaHUSI O CBOMCTBAaxX (PM3MYECKUX SIBICHUNA U HEOOXOIMMBIC (PH3MUECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl UM CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOWUCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJOTMYECKUX IPOILIECCOB MPU PEIICHUH Y4eOHO-NPaKTHUYECKUX
3aj1a4, ONITUYECKUE CXEMBbI JJIs [IOCTPOEHUS U300pakeHUI B INIOCKOM 3epKajle U COOMparolel JINH3E;
NPUBOAUTH TNPHUMEPH (HAXOIUTh WHGOPMALMIO O MPUMEpPax) MPAKTHUECKOTO HCIIOJIb30BaHUS
¢u3nyecKuX 3HAHUU B MOBCEAHEBHOM JKM3HM IJIs oOecreyeHus: 0e30MacHOCTH MpH OoOpallleHuu C
npubopaMl M TEXHUYECKHMMM YCTPOMCTBAMH, COXPAHEHUs 3[0pOBbS U COOJIIOJEHHUS HOPM
HKOJIOTUYECKOTO ITOBEJICHUS B OKPYXKAIOLIEH Cpele;

OCYILECTBIIATh MOMCK HH(pOpManuKu (U3NYECKOro cojepxaHus B HHTepHeTe, caMOCTOATENBHO
GopMynupys TOUCKOBBIH 3ampoc, HAXOIUTh IYTH ONPEAETICHUS JIOCTOBEPHOCTH IOJy4YE€HHOMH
UH(pOPMALIMK HA OCHOBE UMEIOIIMXCS 3HAHUH U JJOTIOJTHUTEIBHBIX HICTOUHUKOB;

UCIIOJIb30BATh IIPH BBIIIOJIHEHUH yUEOHBIX 3aaHUN HAy4YHO-TIOMYJIIPHYIO JIUTEPaTypy (pusnueckoro
coIepKaHUs, CIpaBOYHBIE MaTrepvalbl, pecypcbl cetd HHTepHer, BiageTs NpuéMaMu
KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpa3oBaHus HH(POPMAIIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE HH(OPMAIIMK U3 HECKOJIBKUX
UCTOYHUKOB (PU3UYECKOTO COJep)KaHus, MyOIMYHO NPEACTaBIATh PEe3yJbTaThl MPOEKTHOW MU
HCCIIEI0BATEIBCKON JIEATENIBHOCTH, MIPU 3TOM I'PAMOTHO HCIIOIb30BATh M3YYEHHBIM IOHSATHUHHBINA
amnmapar M3y4aeMmoro paszaena (U3MKH M CONPOBOXKJIATh BBICTYIIJIEHHE INpe3eHTalued ¢ y4éTom
0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesoB u (uudpoBbIie)
n/n TeM MPOrPpaMMbI Bceero Konrpoasneie | IlpaxTaieckue o0pa3oBare/ibHbIE
padoThI padoThI pecypeb
Pa3nes 1. ®u3uka u e€ posib B NO3HAHUM OKPYKAIOLIEro MUpa
1.1 | ®usuka - HayKa 0 IpUPOJE 2 BH6H_H0TeKa LIOK
https://m.edsoo.ru/7f416194
bubanorexa [JOK
1.2 | dusuieckue et 2 1 https://m.edS(I)lo.ru/7f416194
13 EctecTBeHHOHAYYHBIN METOX 2 1 bubnnorexa [IOK
TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznean 2. [leppoHayajibHbIE CBE/ICHUS O CTPOCHHMH BellecTBA
2.1 | Crpoenue BemiecTBa 1 bubnuorexa LIOK
https://m.edsoo.ru/7f416194
29 JIBM>KeHME 1 B3aUMOJICHCTBHE 2 1 Bbubaroreka [JOK
YacTHIl BELIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHble COCTOSHUS 5 Bubanoreka [JOK
BelIeCcTBa https://m.edsoo.ru/7f416194
HWroro mo pazzmery 5
Pazngen 3. JIBuikeHne u B3auMoaeicTBHE Te
bubnuorexa [JOK
3.1 | Mexanmieckoe JBikene 3 https://m.edsg).ru/7f416194



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

bubaunoreka [JOK

3.2 | Muepuus, macca, miotHocts 4 ! https://m.edsoo0.ru/7f416194
bubanorexa [JOK
3.3 | Cuna. Buper cun 14 ! 2 https://m.edsoo.ru/7f416194
HUroro 1o pazaeny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, *KUAKOCTEH M ra3oB
1 | R Mz et | Bumorea 10K
' ’ https://m.edsoo.ru/7f416194
U razaMu
bubarorexka [JOK
4.2 | Masnenme xunxoctu > https://m.edsoo.ru/7f416194
bubamoreka [JOK
4.3 | Atmocheproe nasieHne 6 https://m.edsoo.ru/7f416194
44 JleficTBUE )KUIKOCTH U Ta3a Ha 7 1 3 Bubmoreka [IOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznen 5. PaGoTa u MoIIHOCTH. DHEpPrus
bubaunoreka [JOK
5.1 | Pabora m mommocTs 3 ! https://m.edsoo.ru/7f416194
bubanorexa [JOK
52 | Tlpocthie MexauHsMbI > ! https://m.edsoo.ru/7f416194
butnnorexa [IOK
5.3 | Mexanuueckas sHepris 4 1 1 https://m.edsoo.ru/7f416194
Hroro mo pazmery 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O0 68 3 12
[NTPOITPAMME
8 KIIACC
KoJinuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue pa3ieios u K (uudposkie)
n/n TeM IPOrPaMMBbI Bcero ontpobHpie | IpakTuueckue o0pa3oBaTeJbHbIE
padoTsI padoTsl pecypeb
Paznea 1. TennoBble siBJeHUS
11 Crpoenue u cBoiicTBa 7 Bbubnmorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
Bbubnuortexa [IOK
1.2 | Tennossic npoueccr! 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznen 2. DaekTpuiecKue 1 MATHUTHBIE SIBJIEHHUS
b1 | Samsc o 7 L momoosliok
' DIDKCHIbIC Te https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
29 ITocTostHHBIN 3NEKTpUYECKU 20 1 7 Bbubnuoreka [TOK
' TOK https://m.edsoo.ru/7f4181ce
Bbubnuorexa [JOK
2.3 | MarsuTHbIS ABICHH 6 ! 15 https://m.edsoo.ru/7f4181ce
Bubmoreka [IOK
24 | OmEKTPOMATHHTHAs HHYKIKA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHoe Bpewmst 3
OBILIEE KOJIMYECTBO YACOB 68 3 145
1O ITPOTPAMME '
9 KJIACC
KoJjuyecTBo 4acoB
Ne HaumeHnoBanue pa3aesioB u DJIeKTPOHHbIE
w/n TeM MPOrpaMMBbI Beero Konrponbnbie | IIpaktnuyeckme (undposbie)
padoTsbl padoThI
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oOpa3oBaTeJibHbIE

pecypebl

Pa3nes 1. Mexanuueckue siBJeHHs
11 Mexanndeckoe OBMKEHUE U 10 1 Bubnuorexa [JOK

CIIOCOOBI €ro ONMUCAHHS https://m.edsoo.ru/7f41a4a6
1.2 | B3anmoneiicTBre Te 20 1 3 Egsglz(;e;;gﬁ_ﬁﬂ 413426
1.3 | 3axout coxpanenus 10 3 E:tlgg :I;I/?;éeliiasg)lo(.)rﬁﬂf4la4a6
HUroro 1o pazaeny 40
Pasznen 2. Mexanndeckue K0JIe0aHUS U BOJIHBI
2.1 | Mexanuueckue KoneOaHus 7 3 Eﬁggﬁlﬁﬁj&;&?ﬁﬂ 412426
2.2 | MexaHHYECKHE BOJHBI. 3BYK 8 1 3 ESS;?/%:;Z&?’ISIY 412426
Hroro mo pazmery 15
Paznen 3. DaeKTpOMArHUTHOE MOJIE H )JIEKTPOMATHUTHBIE BOJTHBI
31 DNEeKTPOMAarHuTHOE TOJIE U 6 5 bubnuorexa [IOK

JJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HUroro 1o pazaeny 6
Pa3nen 4. CBeToBbBIE SIBJICHUS
41 3aKOHBI PaCIPOCTPaAHEHUS 6 2 Bubnuoreka [IOK

cBeTta https://m.edsoo.ru/7f41a4a6
42 JIMH3BI U onTHUECKHUe 6 3 Bbubnuorexa [JOK

puOOpEI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6erroro ceeTa B 3 2 Bubmmoreka [IOK

CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3zpnen 5. KBaHTOBbBIE IBJIEHUA
51 Hcnyckanue u noriouieHue 4 1 bubnuorexa [JOK

CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
52 | Crpoerme arovoro sapa 6 ! Pipsdim edsoo /71412428
53 | Slnepubie pearim ! ! ! Eggg :7/?1:.6elziascL)Io(.)rI:/7f4la4a6
Hroro mo pazmery 17
Pazpnen 6. [loBTOpUTEILHO-00001IAI0IMIT MOTYJIb
6.1 E)CJ)IBeTpOiZ:Ez Ey%ifqﬁ;{[ﬁ 3a 9 2 bubmmorexa [IOK

7.9 c1ace https://m.edsoo.ru/7f41a4a6
Hroro mo pazmery 9
OBILIEE KOJIMYECTBO YACOB 102 3 27
1O ITPOTPAMME

MNOYPOYHOE INIAHUPOBAHUE
7 KJIACC
N KosmuecTBo 4acos Tara JyeKTpoHHbIE U(POBHIE
- Tema ypoka Beero KontpoJabnbie | [IpakTuyeckue W3yueHus oOpa3oBaTesibHbIE
padoThI padoThI pecypcbl

®uznka — Hayka o
1 npupoje. SIBneHust 1

npuponsl. Puzndeckue

SIBIICHUS

MexaHndeckue,

TEIIOBBIE,
2 JIEKTPUYECKUE, 1

MarHWTHBIC, CBETOBEIC,

3BYKOBBIC SIBJICHUS
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duznyeckre BEIUIUHEI U
HX U3MCPCHUC

Ypok-uccnenoBanue
"N3mepenue
TeMnepaTypsl Ipu
HMOMOIIY KUIKOCTHOTO
TEPMOMETpa U JaTUHKa
TeMnepaTypst”

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKH
U3y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN
METO/I TI0O3HAHMUS.
Onncanune HU3MIECKUX
SIBJICHUH C TOMOIIBIO
MoJelIen

bubnuotexa [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue
"[IpoBepka rUMIOTE3bI:
JIATIbHOCTB MOJIETa
IapHKa, MYIIEHHOTO
TOPU30HTANIBHO, TEM
OouIbIIIE, YEM OOJIBIIIE
BBICOTA ITycKa"

CrtpoeHue BelecTBa.
OMBITHL, TOKA3bIBAIOIIUC
JIACKPETHOE CTPOCHHUE
BEIIIECTBA

Bubnaunoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBMOKEHHE YaCTHII
BEIIECTBA

bubnrotexa [IOK
https://m.edsoo.ru/ff0a013e

Ypok-ucciaegoBaHue
«OTIBITEI IO
HaOJII0ICHUIO TEIIOBOTO
paclIMPEHHs Ta30B)

10

ArperaTHble COCTOSHUS
BEIIECTBA

11

BzaumocBszb Mexay
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
CTPOEHUEM.
Ocobennoctu
arperaTHbIX COCTOSIHUN
BOJIbI

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a0378

12

Mexanndueckoe
nBxeHue. PaBHOMepHOE
1 HEpaBHOMEPHOE
JBUKCHUE

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

CxopocTs. Enuaues
CKOpOCTH

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a079c

14

Pacuer myTH u BpemeHu
JIBHDKCHUS

bubnrotexa [IOK
https://m.edsoo.ru/ff0a0ae4

15

Wneprms. 3akoH
WHEPIINH.
BzaumoelicTBre TEN Kak
MPUYUHA U3MEHEHUSI
CKOPOCTH JIBHXKEHUSI Tel

bubnuorexa [JOK
https://m.edsoo.ru/ff0a0c10

16

IInoTHOCTH BelecTRa.
PacueT maccel 1 00beMa
Tea IO €ro INIOTHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

JlabopaTopnas paboTa
«Ormpenenenue
IJIOTHOCTH TBEPIOTO
Tenay



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

18

Pemenne 3aga4 mo reme
"[T;moTHOCTH BemniecTna"

Bbubnuotexa [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak
XapaKTepUCTUKA
B3aUMO/JICHCTBUS TEIl.
Cuna ynpyroctu. 3akoH
I'yka

20

JlaGoparopnast pabota
«/3ydeHune 3aBUCUMOCTH
pacTspKeHHs
(nedopmanmm) NpyKUHBI
OT IPUII0)KEHHOH CHIIBD)

21

SIBIIEHUE TATOTEHUS.
Cuna TspKecTu

22

CBsI3p MEXTy CHIIOH
TSDKECTH M Maccou Tena.
Bec tena. Pemenne 3amaq
o Teme "Cuia TsokecTu"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cwuia TsDKECTH Ha IPYTHX
mranerax. Ou3ndeckne
XapaKTEePHUCTUKH TUIAHET

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a1502

24

W3mepenue cui.
JunamomeTp

bubnuotexa [IOK
https://m.edsoo.ru/ff0al8cc

25

Bec Tena. HeBecomocTth

bubnuorexa [JOK
https://m.edsoo.ru/ff0al778

26

CrnoxxeHue AByX CHII,
HaIpaBJICHHBIX 110 OJTHOU
IIPSIMOH.
PaBHozelicTByO1Ias CUII

bubnuorexa [JOK
https://m.edsoo.ru/ff0ala70

27

Pemrenne 3amau mo teme
"PaBHOEHCTBYOIIAS
cun"

28

TpeHne cKONBXEHHS 1
TpeHue nokos. TpeHne B
HPUPOJE U TEXHHUKE

bubnuorexa [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTopnas pabota
«UI3y4yeHne 3aBUCUMOCTH
CHJIBI TPEHUS
CKOJIBXCHHUS OT CHITBI
JIABJICHUSI U XapaKTepa
COIPHUKACAOIINXCS
MIOBEPXHOCTEW»

bubnuorexa [IOK
https://m.edsoo.ru/ff0alcc8

30

Penrenue 3amay Ha
orpeieIICHUE
PaBHOJIEUCTBYIOIIEH
CHJIBI

31

Pemienue 3amau o
TemaM: «Bec Tenay,
«I'paduueckoe
HU300paKeHUE CUID),
«Cuiiby,
«PaBHOzIEHCTBYIOIIAs
CHID»

Bbubnuorexa [IOK
https://m.edsoo.ru/ff0aldeQ

32

KonrposnbHas pabora o
TeMaM: «MexaHnueckoe
IBIKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'paduaeckoe
M300paKeHHe CUID»,
«Cuier»

33

Jasnenue. CriocoObI
YMEHbBIICHUS U
YBEJIHUYCHUSI TaBICHUS

Bbubnuotexa [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a123c
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

JaBnenue rasa.
3aBUCUMOCTD JaBIICHUS

bubnuorexa [IOK

34 rasa or o0béMa, https://m.edsoo.ru/ff0a2376
TeMIepaTypsl
[lepenaya naBneHust
35 TBEPABIMHU TEJIAMU, Bbubnuotexa [IOK
SKHIKOCTSIMU U Fa3aMH. https://m.edsoo.ru/ff0a25b0
3akoHn [lackanst
JlaBieHue B KUIKOCTU U
3 | 43¢, BHI3BAHHOC bubnrotexa [IOK
JIEWCTBUEM CUJIBI https://m.edsoo.ru/ff0a2718
TSDKECTH
Pewienue 3agau no teme
37 | «/laBneHue B )KUIAKOCTH U BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a2826
rasze. 3akoH [lackamsny
Bbubnuoreka [JOK
38 | Coobwaromuecs cocy ! https://m.edsoo.ru/ff0a2970
39 | l'umpaBiHyeckuii mpecc bubmmorexa [IOK
/P P https://m.edsoo.ru/ff0a3136
MaHOMETpBHI.
40 | IopmHeBOH
SKUJIKOCTHBIN HAacocC
ATtmocdepa 3emin.
[Tprumnnb
CYIIECTBOBAHHMS
BO3/IyLITHOH 000JIOYKH bubnnoreka [JOK
41
3emin. 3aBUCHMOCTh https://m.edsoo.ru/ff0a2b5a
aTMOCc(hepHOTO JaBIICHHS
OT BBICOTHI HaJl YPOBHEM
Mopsi
42 Bec Bo3nyxa. bubnnorexa [JOK
ATMochepHOoe TaBicHIEe https://m.edsoo.ru/ff0a2b5a
Nsmepenue
43 | aTMOC(epHOTO IaBICHUS. BH6H,HOTeKa HOK
https://m.edsoo.ru/ff0a2da8
Omneit Toppuuesmiu
3aBUCUMOCTD
44 aTMoc(epHOTO JaBICHUS Bubmmoreka [IOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopsi
o |, Bumores 110K
PHOC A https://m.edsoo.ru/ff0a2fc4
Ha pa3IMYHBIX BBICOTAX
46 Pemenue 3anay no reme "
ATtMocdepHoe naBieHue"
JleficTBUE KUIKOCTU U
47 | 433 Ha NOTPyKEHHOE B Bbubnuoreka [TOK
HHX TeJ0. ApXIMeI0Ba https://m.edsoo.ru/ff0a3276
cuia
JlaGoparopnast paboTa
«Omnpenenenue
48 BBITAJIKMBAIOILICH CUJIBI, bubnuorexa [JOK
JIeHCTBYIOIIIEH Ha TEIo, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B
JKHATKOCTY
JlaGoparopnast paboTa 1o
teme «VccnenoBanue
49 | 3ABUCHMOCTH Beca Teia B bubnuorexa [JOK
BOJIe OT 00bEMa https://m.edsoo.ru/ff0a3514
HOIPYKEHHOU B
JKAJKOCTh YaCTH TeJIay
50 | IlnaBanue Ten bubmmorexa LHOK

https://m.edsoo.ru/ff0a3a96



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
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHas paboTa
"KonctpynpoBanue
apeoMeTpa WIu
KOHCTPYHPOBAHHE JIOIKU
U ollpenesieHue e
rpy3onoabéMHOCTH"

52

Pemenune 3aga4 mo
TeMmaM: «IlmaBanue
CYIIOB.
BozmyxorraBarue,
«/laBneHue TBEPIBIX TE,
JKAJIKOCTEN U Ta30BY»

bubnuorexa [IOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHas pabora mmo
Teme «/laBnenue
TBEPIBIX TEN, )KUIKOCTEH
Y Ta30B»

54

Mexanuueckas padora

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

55

MomHocTb. EnqpHuIb!
MOIIHOCTH

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

56

Ypok-uccnenoBaHue
"PacuéT MOIIHOCTH,
pa3BUBacMoON Ipu
MoaBLEME 10 JIECTHHIE"

57

[IpocTrie MEXaHU3MEL.
Prryar. PaBHOBeCHE cHiT
Ha peryare

58

Prryaru B TexHuKe, ObITY
Y TIpUpPOJIE.
JlabopaTopnas paboTa
«Hccnenoanue ycioBui
paBHOBECHS ppIyaray

05

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

59

Pemenne 3aJay 110 TCM¢C
«YcmoBus paBHOBECHUA
pbr4ara»

bubnuotexa [JOK
https://m.edsoo.ru/ff0a48a6

60

Koappuuuent nonesxoro
JIEUCTBUS MEXaHHU3Ma.
JlabopaTopnas pabota
«M3mepenue KITJ
HaKJIOHHOH IIOCKOCTHY

0.5

61

Pemienue 3agad mo Teme
"Pabora, MOIIHOCTD,
KHHH

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckas SHEPIHUsl.
Kunernueckas u
TMOTCHIMAJIbHAsA SHEPTIUs

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEeHHUS
MEXaHUYECKOM dHEPTUHU

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

64

Ypok-3KCIIEpUMEHT MO
TeMe
"OKcrepUMEHTAIIbHOE
OTIpeieIICHUEe N3MCHCHHUS
KUHETHYECKOH 1
MOTEHLUUAIBHONW SHEPT U
TIPY CKaTHIBAHHUH TeJla 110
HaKJIOHHOM II0CKOCTH"

65

KonTponsHas pabora o
teme «Pabora u
MOIIHOCTh. JHEPTHsD»

66

PesepBHblit ypok. Pabora
C TEKCTaMHU I10 TEME
"MexaHH4ecKoe
nIBIOKeHHe"

bubnuotexa [IOK
https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

67

PezepBHbIit ypok. PaboTa
C TEKCTaMU I10 TeME
"laBneHue TBEPABIX TET,
JKAJIKOCTEM U ra3oB".
WTOroBelil KOHTPOIIb
3HAHUI

Bubmoreka [IOK
https://m.edsoo.ru/ffO0a4ffe

68

PesepsHbIit ypok. PaboTa
C TEKCTaMH TI0 TeMe
"Pabora. MOIIHOCTE.
Oneprus”

OBIIEE KOJIMYECTBO
YACOB ITIO [TPOTPAMME

68

12

8 KJIACC

Tema ypoka

KoanuecTBo 4acos

Bcero

KoHTposabHbIe
padoThI

IpakTnyeckue
padoThI

JlaTa
H3y4YeHHs

JJiekTpoHHBIE U POBLIE
o0pa3oBare/ibHbIe

pecypcsl

OCHOBHBIE TTOJIOKCHUS
MOJIEKYJISIPHO-
KUHETHYECKOI Teopuu
UX ONBITHBIC
MOATBEPKACHHS

bubnmrorexa [JOK
https://m.edsoo.ru/ff0a5256

Macca u pa3zMep aTOMOB
1 MOJIEKYJI

Mogaenu TBEpIOTO,
JKUJIKOTO U
ra3000pa3HOTo
COCTOSIHUH BElleCTBa

bubnuotexa [IOK
https://m.edsoo.ru/ff0a540e

OOBsICHEHHE CBOMCTB
TBEPAOIO, KUIAKOTO U
ra3000pa3HOTOo
COCTOSIHUI BellleCTBa Ha
OCHOBE IIOJIOXKEHHUI
MOJICKYJISIPHO-
KHHETHYCCKON TEOpUH

Kpucrammyeckue u
aMopQHbIe Tena.
BBo1HBIN KOHTPOJIb
3HaHUH

bubnuorexa [JOK
https://m.edsoo.ru/ff0a5800

CMaunMBaHHE U
KaITWUBSIPHOCTb.
IToBepxHOCTHOE
HATSOKCHHE

bubnuorexa [JOK
https://m.edsoo.ru/ff0a5530

TemnoBoe pacliMpeHue u
C)KaTHe

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a5a26

Temneparypa. CBsi3b
TEMIIEPaTypPHI CO
CKOPOCTBIO TEIIIIOBOTO
JIBIDKCHUSI JaCTHIL

BHyTpeHHsIs SHEprusl.
Cr1oco0bI H3MEHEHHUS
BHYTpEHHEHN SHEPIUH

bubnuotexa [IOK
https://m.edsoo.ru/ff0a5¢c60

10

Bunel Temonepenauun

bubnrotexa [IOK
https://m.edsoo.ru/ff0a6412

11

Vpok-koHpepeHus
"TIpakTrdeckoe
HCTIOJIb30BaHNE
TEIJIOBBIX CBOMCTB
BEILIECTB U MaTEPHAIIOB B
LeJsx
sHeprocOepexeHus"”

bubnuorexa [JOK
https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a4ffe
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
https://m.edsoo.ru/ff0a65c0

12

KonudecTBo TEmIOTHI.
y,Z[eJ'H)Haﬂ TCIINIOCMKOCTh

Bbubnuotexa [IOK
https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIIIOBOTO
bamnanca. TemoooMmen u
TEIUIOBOE PABHOBECHE

bubnuorexa [JOK
https://m.edsoo.ru/ff0a7088

14

JlaGoparopnast paboTa
"HccnenoBanue siBICHUS
TeIUI000MeHa IpU
CMEIIMBAHUH XOJIOTHOMN
Y ropsiueit BoJibI"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xonuyecTBa
TEIUIOTHI, HEOOXOIUMOTO
JUTSl HATPEBaHUSI TeJla U
BBIICNIIEMOTO UM TIPH
OXJIKICHUN

16

JlabopaTopnas paboTa
"OnpenencHue
YIEIbHOU TETNIOEMKOCTH
BelecTra'

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprHs TOIUINBA.
VY envHas Temnora
CTOpaHUs

Bbuonuoreka [JOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenne u
OTBEpACBAaHUE
KPHUCTaJTHIECKUX TElL.
VY envHas Temnora
IJIABJICHHUS

Bubmmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlabopaTtopHas pabora
"OmnpeneneHue
YACTHHOU TETUIOTHI
I1aBJaeHus abpaa"

Bubnaunoreka [TOK
https://m.edsoo.ru/ff0a72fe

20

[Mapoobpa3oBanue u
KOHZIEHCAIIUSL.
Hcnapenue

bubnuotexa [IOK
https://m.edsoo.ru/ff0a740c

21

Kumnenue. Y nenbHas
TeIIoTa
napooOpa3oBaHUs U
KOHJICHCAIUH.
3aBUCUMOCTD
TEMIIEPATYPhI KUIICHUSI
0T aTMOc(hepHOTO
JIABJICHUSI

bubnurotexa [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa.
JlabopaTopHas pabota
"OmnpeneneHue
OTHOCUTEIbHON
BJIQYKHOCTHU Bo3ayxa"

bubnrotexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha
OIIpE/ICJICHNE BIIa)KHOCTH
BO34yXa

24

[Mpunrmumer paboTer
TEIUIOBBIX JBHUIaTelei.
[TapoBas TypOuHa.
JlBurarenb BHYTPEHHETO
CropaHusi

25

KIIJI TeruioBoro
nsurarteis. TermioBbie
IBUTATEIN U 3aI1UTa
OKpYyarouieil cpepl

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

26

3aKoH COXpaHEHUs U
NpEeBpaLICHHs SHEPTHH B
TEIUIOBBIX IIpoLieccax

27

IToaroroBka k
KOHTPOJIBHOM paboTe 1o

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



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
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

TeMe "TemnoBbie
sBlIeHns. 3MeHenue
arperaTHBIX COCTOSIHUI
BemecTna"

28

KonrposnbHas pabora o
TeMe "TemnoBbie
sBlIeHns. V3MeHenue
arperaTHbIX COCTOSIHUN
Bemecrna"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Onekrpuzanus Tei. J[Ba
POAa 3IEKTPUIECKUX
3apsIoB

30

Ypok-uccienopanue
"DnekTpuzanus Tel
WHOYKUUEH U Ipu
CONPUKOCHOBEHHUH"

31

BsaumopeiictBue
3apsDKEHHBIX Tell. 3aKOH
Kynona

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

32

DJIEKTPUIECKOe TOoJIE.
Hampspkennoctb
ANEKTPUUECKOTO MOJIS.
[IpuHumn cynepno3uuuu
JNEKTPUYECKUX NOJIEH

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

33

Hocurenu
NEKTPUUECKUX 3aPSI0B.
DJneMeHTapHBIN 3aps.
Crtpoenne aToma

34

[IpoBoaHMKY U
TIIAJICKTPUKHU. 3aKOH
COXpaHeHHs
DIIEKTPUUECKOTO 3apsijia

Bubmuoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenne 3aqau Ha
MIPUMEHEHHUE CBONCTB
AIIEKTPUUECKHX 3aPSIIOB.
ITpomexxyTOUHBIH
KOHTPOJIb 3HAHHUU

bubnuotexa [IOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUUECKUN TOK,
YCIIOBHS €r0
CYyIICCTBOBAHHS.
Uctounuku
AIIEKTPHUYECKOTO TOKA

bubnuotexa [IOK
https://m.edsoo.ru/ff0a95a4

37

JleiicTBust
INEKTPUIECKOTO TOKa

bubnuorexa [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBanue

"' IleiicTBue
ANEKTPUYECKOTO T0JI Ha
IIPOBOJHUKHU U
JIRIEKTpUKy"

39

DJEKTPUIECKHUI TOK B
MeTaulax, KHUAKOCTIX U
raszax

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a9838

40

DneKkTpuyecKas uenb u
e€ CoCTaBHBIC YaCTU

41

Cuna Toka.
JlabopaTtopHas pabora
"Usmepenue u
PETYITUPOBAHUE CHIIBI
ToKa"

0,5

bubnuorexa [IOK
https://m.edsoo.ru/ff0a8bd6

42

DneKkTpuuecKoe
HarnpsHKeHHUE.
BoabsT™meTp.
JlabopaTtopHas pabota
"N3mepenue u

0,5

Bbubnuotexa [JOK
https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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perynupoBaHue
HanpsHKeHUs"

43

CormnpoTuBieHne
IIPOBOAHHUKA. Y IEIEHOE
COTNPOTUBJICHHE
BellecTBa

bubnrotexa [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGoparopnast paboTa
"3aBHCUMOCTB
AIIEKTPHUYECKOTO
COTPOTHUBIICHHS
MPOBOJIHUKA OT €T0
JUTAHBI, TDIOIIA T
MIONIEPEYHOTO CEUCHUS U
Martepuana'

bubnrotexa [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA
OT HamnpsHKeHUs. 3aKOH
OmMa aJ1s1 yyacTka 1enu

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGoparopnast paboTa
"HUccnenoBanue
3aBHCHMOCTH CHUIIBI TOKa,
WIyLIero yepes
pesucrop, ot
COTPOTHUBJICHUS
pesucropa u
HaTPsDKCHUS Ha
peaucrope"

bubnrotexa [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBarenbHOE U
napajiesibHOe
COEIUHEHUS
MIPOBOJHHUKOB

48

JlaGoparopnast paboTa
"[IpoBepka mpaBuiIa
CJI0’KEHUS HalpsDKeHU I
TIPH [10CJIEI0BATEIHHOM
COCIMHEHUH JABYX
pe3ucTopoB”

bubnuorexa [JOK
https://m.edsoo.ru/ff0aaa58

49

JlaGoparopnast paboTa
"[IpoBepka mpaBuia s
CHJIBI TOKa IIPU
napajieIbHOM
COCMHEHUH
pe3ucTopon”

bubnuorexa [JOK
https://m.edsoo.ru/ff0aadle

50

Pewienue 3agau Ha
MPUMEHEHHE 3aKOHA
OmMa 17151 pa3IuyHOro
COCINMHCHUA
MIPOBOTHUKOB

bubnuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

51

Pa6oTa 1 MOIIHOCTH
AIIEKTPUUECKOTO TOKA.
3axoH /[xoyns-Jlenna

bubnuorexa [JOK
https://m.edsoo.ru/ff0ab124

52

JlabopaTopnas paboTa
"Onpeneneane paboOTH 1
MOIIIHOCTH
NIEKTPHYECKOro ToKa"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

53

DneKkTprudecKue ey u
noTpeOuTenn
3NEKTPUYECKON SHEPTUU
B ObITY. KopoTkoe
3aMBIKaHHE

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0ab660

54

[MoaroroBka k
KOHTPOJIBHOU paboTe 1o
TeMe "DIeKTPHUIECKUE
3apsibl. 3apspKEHHBIE
Tella U UX

bubnurorexa [JOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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B3aMMOJICHCTBUS.
IMocrostHHBII
JNEKTpUYECKUi TOK"

55

KonrponbsHas pabora o
TeMe "DeKTpuuecKue
3apsibl. 3apsHKEHHbBIE
TeNna 1 ux
B3aMMO/JICHCTBUS.
IMocrostHHBII
NEKTPUYECKUI TOK"

bubnuorexa [IOK
https://m.edsoo.ru/ff0abea8

56

IlocTosiHHEIE MAarHuThlI,
nux B3aHMOHeﬁCTBHC

57

Ypok-uccienopanue
"N3yuenue nonei
MMOCTOSIHHBIX MAarHATOB"

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

58

MarnauTHOE Tone.
MarnauTHoe 1ose 3eMin
M €ro 3Ha4YeHue i
JKH3HHU Ha 3eMiie

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

59

OmnsIT Opcrena.
MarauTHoe 1moie
AIIEKTPHYECKOTO TOKa
MarnauTHoe 1oie
KaTyIIKU C TOKOM

Bubnuorexa [JOK
https://m.edsoo.ru/ff0acld?

60

[Ipumenenue
3JIEKTPOMarHuTOB B
Texauke. JJabopaTopHas
pabora "N3y4uenne
JEUCTBHUS MArHUTHOTO
OIS Ha TIPOBOJIHUK C
TOKOM"

0,5

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

61

DJIEeKTPOIBUTATEND
MTOCTOSTHHOTO TOKA.
Wcnonp3oBanue
3JIEKTPOABUTATEIICH B
TEXHHUYCCKUX
YCTpOMCTBAxX U Ha
TpaHCIIOPTE.
JlaGoparopnast pabota
"KoHcTpyupoBaHue u
n3y4yeHue padoThI
UIEeKTpoABHUraTens"

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnsiTel @apazes. 3akoH
3JIEKTPOMarHUTHOM
nHaykuuu. IIpasuiio
Jlenua

63

DJeKTpOreHepaTop.
Crioco6b1 ToTyYeHHs
JNEKTPUYECKON SHEPIUU.
DNEeKTPOCTaHIIUH Ha
BO300HOBIISIEMBIX
HNCTOYHHKAX SHEPrun

64

ITonroroBska k
KOHTPOJIBHOH paboTe 1o
TeMe "DIeKTpHUUeCcKUe 1
MarHUTHEIE SIBIICHUS"

65

Kontpomsnas pabora mo
TeMe "DIeKTpUUeCKUe U
MarHUTHBIC SBICHHS"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0ach14

66

PesepBHblit ypok. Pabora
C TEKCTaMH 110 TeMe
"Tenmosble siBIeHUS"

Bubmoreka [IOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblit ypok. PaGora
C TEKCTaMHU [0 TEME

bubnuotexa [IOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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"[MocTostHHBIN
JNEKTPUUECKUH TOK".
HToroBelit KOHTPOJIb
3HAaHUH

PesepBHblit ypok. Pabora
68 C TEKCTaMH 10 TEME
"MarauTHble ABICHUA"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68

14,5

9 KJIACC

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHUust

DJIeKTPOHHBIE UA(PPOBHIE
o0pa3oBare/ibHbIE

pecypcsl

Mexanndgeckoe
1 JIBIDKEHHE.
MarepuajibHasi TOUKa

Cucrema oTcyeTa.
OTHOCHUTEIIBHOCTD
MEXaHUYECKOIO
JIBYDKEHUS

Bbubnaunoreka [TOK
https://m.edsoo.ru/ff0ad474

PaBHOMepHOE
3 IpSAMOJIMHEHHOE
JIBIDKCHUE

Bbubnanoreka [JOK
https://m.edsoo.ru/ff0ad19a

HepaBromepHoe
IPSIMOJIMHEHOE
nBxenue. Cpeass u
MI'HOBEHHAsl CKOPOCTb.
BBoHBIN KOHTPOJIb
3HAHUH

IIpsimonuneitHoE
5 PaBHOYCKOPEHHOE
JIBIXKEHHUE. Y CKOpEeHHE

bubnuoreka [JOK
https://m.edsoo.ru/ff0ad8d4

CKopocTh
MPSMOJIMHEITHOTO

6 PaBHOYCKOPEHHOT'O
nBikenus. ['paduk
CKOPOCTH

JlabopaTopnas paboTa
"OnpenencHue
YCKOPCHUS Tejia Mpu
PaBHOYCKOPEHHOM
JIBWKEHHUHU 110 HAKIIOHHOM
MJIOCKOCTH"

bubnuoreka [JOK
https://m.edsoo.ru/ff0adb18

8 CBo0OogHOE MageHUE TEI.
OmnpiTel [anuinest

PaBHOMepHOE JBMKEHHE
1o oKpyxHocTH. [Tepuos
9 M 9acTOTa OOpaIleHHUS.
JIuneitnas u yrnosas
CKOPOCTH

Bbubnauoreka [TOK
https://m.edsoo.ru/ff0ael76

IlenTpocTpeMuTensHoe
YCKOpEHHe

10

Ilepsriii 3axoH HeroToHa.

1 Bexrop cuisl

bubnuorexa [LIOK
https://m.edsoo.ru/ff0ae612

Bropoii 3akoH HeroTona.

12 .
PaBHOz€lHCTBYIOIIAs CHIIA

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ae72a

Tpetnii 3axoH HeloToHa.

13
Cynepno3uius cui

Bubnmoreka IIOK
https://m.edsoo.ru/ff0ae982

Pemenue 3amau Ha
14 | npuMmeHeHHE 3aKOHOB
HsroTona

Bubnanoreka [JOK
https://m.edsoo.ru/ff0aeb6c



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
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15

Cuna ynpyroctu. 3akoH
I'yka

Bubmmoreka IJOK
https://m.edsoo.ru/ff0aeca2

16

Pemenue 3amayd 1o reme
«Cuna ynpyroctm»

17

JlaGoparopnast paboTa
«Omnpenenenne
YKECTKOCTH IIPY>KUHBDY

bubnuorexa [JOK
https://m.edsoo.ru/ff0aee28

18

Cuna TpeHus

Bubmmoreka IIOK
https://m.edsoo.ru/ff0af738

19

Pemenue 3aja4 110 TCMC
«Cuna TPECHUS»

Bubmmoreka IJOK
https://m.edsoo.ru/ff0afa26

20

JlaGoparopnast pabota
"OnpenencHue

ko3 durmenra TpeHus
CKOJIbKeHus"

bubnuoteka [IOK
https://m.edsoo.ru/ff0af8be

21

Pemenue 3amayd o teme
"3akonbl Herorona. Cuita
ynpyroctu. Cumna
TpeHus"

bubnuoreka [JOK
https://m.edsoo.ru/ffO0afb8e

22

Cuna TsSHDKECTH U 3aKOH
BCEMHUPHOTO TSTOTCHHSI.
YckopeHne cBOOOTHOTO
naacHus

bubnuorexa [JOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHpepeHus

" JIBIDKEHHE TEJl BOKPYT
TPaBUTAIIMOHHOTO LIEHTPA
(Conneynas cucrema).
lanaktuku"

24

Pemenue 3aga4 no teme
"Cwna TSHKECTH U 3aKOH
BCEMHUPHOTO TSTOTEHHS"

Bubmmoreka IIOK
https://m.edsoo.ru/ff0af5f8

25

IlepBas xocMuueckas
ckopocTb. HeBecomocts
U TIEpeTpy3KH

Bubmmoreka [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHoBecue
MaTepHaTbHOW TOUKH.
AOGCoNIOTHO TBEPIOE
teno. PaBHoBecue
TBEPIOIO Tea ¢
3aKpETIEHHO OCHIO
BpauieHus. MoMeHT
cuibl. LlenTp TshkecTu

Bubmmoreka IJOK
https://m.edsoo.ru/ffO0afe36

27

PaBHoBecue
MaTepHaTbHOM TOUKH.
AOCONIOTHO TBEpIOE
Terno. PaBHOBecHe
TBEPAOIO TeEJa ¢
3aKpeTIEHHON OChIO
BpauieHus. MoMeHT
cuibl. LleHTp TshkecTu

28

Pemenue 3anau no reme
"MowmeHT cuibl. LleHTp
TsKeCTH"

Bubnmoreka IIOK
https://m.edsoo.ru/ff0b02b4

29

IToaroroBka k
KOHTPOJIBHOM paboTe 1o
TeMe "MexaHndeckoe
JIBHOKEHHE.
Bsaumopeiictsue Ten"

Bubmmoreka IJOK
https://m.edsoo.ru/ff0b0408

30

KonrposnsHas pabora o
TeMe "MexaHudeckoe
IIBUOKEHHE.
BzaumopeiicTBue Tea"

bubnuotexa [IOK
https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

31

Wmnynsc Tena. UMmynsc
CUJIBL. 3aKOH COXPAHEHHS
UMIIyJIbCa. YIIPyroe u
Heynpyroe
B3aUMOJIEUCTBHE

bubnanoreka [TOK
https://m.edsoo.ru/ffOb07fa

32

Pemenue 3anau no teme
"3aKOH cOXpaHEHUs
umimynbsca'

Bubmmoreka [JOK
https://m.edsoo.ru/ffOb096¢c

33

Ypok-KoHpepeHust
"PeakTuBHOE IBUKECHUE B
IpUPOAE U TeXHUKe"

34

Mexannueckas paboTa u
MOIITHOCTh

bubnuoreka I[IOK
https://m.edsoo.ru/ff0b0a84

35

PabGora cuibl TSHKECTH,
CHIIBI YIPYTOCTU M CHJIBI
TPEHHUSL.

Bubmmoreka IIOK
https://m.edsoo.ru/ff0b0db8

36

JlabopaTtopHas pabora
«Omnpenenenue paboTh
CHJIBI TPSHUS TIPH
PaBHOMEPHOM JBH)KCHUH
TeJa 10 TOPU30HTAIBHON
TIOBEPXHOCTH

37

CBsI3b 3HEPruy 1 paboTHI.
[MToTeHumanpHast SHEPTHS

38

Kunernueckas sneprus.
TeopeMa 0 KHHETUYECKOM
SHEPTUU

bubnuoteka [IOK
https://m.edsoo.ru/ff0b0c32

39

3aKoH COXpaHEeHUs
OHCPI'MU B MCXaHUKEC

40

JlabopaTopnas paboTa
«3ydeHue 3akoHa
COXpaHEHHs SHEPTUI

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOb12fe

41

KonebarenbpHoE
IIBWDKEHHE U €r0
XapaKTePUCTHKU

Bbubnauoreka [TOK
https://m.edsoo.ru/ff0b1858

42

3atyxatonue koneOaHus.
BrinyxieHHbIE
kosieOanusi. Pezonanc

bubnuoteka [LIOK
https://m.edsoo.ru/ffOb20f0

43

MaremMaTuueckuii u
MPYXUHHBIA MasiTHUKH

44

Ypok-uccnenoBanue
«3aBHCHMOCTH TepHoJIa
KOJIEOaHUI OT )KECTKOCTH
MPY>XUHBI 1 MaCChI
rpy3a»

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpatienue s3uepruu
MPY MEXaHUYECKUX
KOJIeOaHHUSX.
[IpomexyTouHbIit
KOHTPOJIb 3HAHUH

46

JlabopaTopnas pabdoTa
«OrmpenieneHue 4acTOTH
U TIeproa KonebaHuit
HPYKUHHOTO MasiTHUKa»

Bubmmoreka IIOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTopnas padoTa
«ITpoBepka
HE3aBHCUMOCTH NIEPUOAA
KoJIeOaHuii Tpy3a,
MOABEIIEHHOTO K HUTH,
OT MAaCCHI Tpy3a»

Bbubnauoreka [TOK
https://m.edsoo.ru/ff0b197a

48

MexaHn4decKHe BOJIHEI.
CBolicTBa MEXaHNIECKHX

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



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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BOJIH. HpO,HOJ'IBHI)Ie u
NMONEPCYHBbIC BOJHBI

49

Ypok-KoHpepeH s
"MexaHndecKue BOIHEI B
TBEPIOM TEJE.
CelicMuyecKkre BOJHBI"

50

3Byk. Pacnpoctpanenue
U OTPa)KCHHE 3ByKa

51

Ypok-uccnenoBaHue
"HaOmronenue
3aBHUCHMOCTH BBICOTHI
3BYKa OT 4acTOTHI"

52

I'poMKOCTB 3ByKa U
BBICOTA TOHA.
AKyCcTHYECKUH pe30HAHC

53

Ypok-koHpepeHIus
"YnpTpa3Byk u
nH(pa3ByK B IpUpoJE U
TexXHHUKe"

Bubmmoreka IJOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka k
KOHTPOJIBHOM paboTe 1o
TeMe "3aKOHBI
COXpaHEHHUSL.
Mexannueckue
KOJIEOaHUS ¥ BOJIHBI"

Bbubnanoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonrposnbsHas pabora 1o
TeMe "3aKOHBI
COXpaHEHHS.
Mexannuyeckue
K0JIEOaHUS ¥ BOJIHBI"

56

DNEeKTPOMarHUTHOE TOJIE.
DNeKTpOMarHUTHbIE
BOJIHBI

bubnuoteka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa
3JICKTPOMATHUTHBIX BOJIH

58

VYpoxk-koHpepeHus
"Mkana
AIIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue
AIEKTPOMATHUTHBIX BOJH
IUISI COTOBOM CBA3H"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenoBaHue
"U3y4eHne CBOMCTB
AIIEKTPOMArHUTHBIX BOJH
C TTOMOIIBI0O MOOMIIBHOTO
Tenedona"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3aga4 Ha
OTIpeZIeTICHUE YaCTOTHI U
JUTIHBI
3JIEKTPOMarHUTHOM
BOJTHBI

61

DneKTpOMarHuTHas
npupoxa cBeta. CKOpoCcTh
cBera. BomHoBhIC
CBOICTBaA CBeTa

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

62

Hcrounukw cBera.
[psimonuneitHoe
pactpocTpaHCHHE CBETA.
3atmenus CoiHIEA U
Jlynbl

Bubnmoreka IIOK
https://m.edsoo.ru/ff0b3658

63

3aKoH OTpa)KEHUs CBETA.
3epkaina. Pemenue 3anau
Ha MPUMCEHCHHE 3aKOHA
OTPaKEHHS CBETA

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0b38c4



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

64

HpCJ'IOMJ'IeHI/Ie CBCTa.
3aKkoH IPEIIOMJICHUS
CBCTa

Bubmmoreka IJOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHyTpeHHEE
OTPa)KEHUE CBETA.
Hcnonb3oBanre NOIHOTO
BHYTPEHHETO OTPaKEHUS
B ONTUYECKHUX
CBETOBOJAX

Bubmmoreka IJOK
https://m.edsoo.ru/ff0b3c5¢c

66

JlabopaTopnas pabdota
"HccienoBanue
3aBHCHUMOCTH yTJia
MPEJIOMIICHUS CBETOBOTO
JMy4a OT yria IaJeHus Ha
rpanuue "Bo3ayx-
cTekno""

67

Ypok-koHpepeHIus

"M cnonn30BaHue
MOJTHOTO BHYTPEHHETO
OTpa’keHUS: CBETOBOJIEI,
OIITUKOBOJIOKOHHAS
CBsI3h"

68

JInnzel. OnTnueckas cuia
JIMH3BI

bubnuotexa [IOK
https://m.edsoo.ru/ffOb3f2c

69

[Toctpoenue
M300pKEHUN B JIMH3AX

bubnuorexa [JOK
https://m.edsoo.ru/ff0b444a

70

JlabopaTopnas paboTa
"OnpenencHue
(hOKYCHOTO pacCTOSHHA U
ONTHYECKOM CHUJIBI
cobuparoreit TMH3bI"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b4206

71

Ypoxk-koHpepeHus
"OnTryecKne JIMH30BbIE
npubops!"

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOc0a7e

72

I'na3 xak onTuyeckas
cucreMa. 3peHue

Bbubnunoreka [TOK
https://m.edsoo.ru/ff0b4684

73

Ypok-koHpepeHus
"NedexTs! 3penns. Kak
COXPaHUTH 3peHue"

74

Paznoxenue 6erxoro
cBeTa B cleKTp. OBITHI
Herotona. Croxxenue
CIICKTPAJIbHBIX IIBETOB.
Hucnepcus ceera

bubnuoreka [JOK
https://m.edsoo.ru/ff0c0f4c

75

JlabopaTopnas paboTa
"ONBITHI IO PA3JI0KEHHIO
0eJIoro cBeTa B CIIEKTP U
BOCIIpUATHIO LIBETA
MPEJIMETOB MTPU UX
HaOJIFOICHUH Yepe3
1BETOBbIE (QMIBTPHI"

bubnuorexa [JOK
https://m.edsoo.ru/ffOc0e2a

76

YpoK-TIpaKTUKYM
"BonHOBBIE CBOHCTBA
CBETa: AUCTIEPCHS,
nuHTephepeHnus u
Jqudpaxuns”

77

Omnbitel Pesepdopaa u
TUTAHETapHast MOJICITh
aToma

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c12a8

78

Ioctynarsl bopa.
Mogens atoma bopa

79

Hcnyckanue u
HOTJIOLEHHUE CBETA

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0cl144c
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aToMoM. KBaHTBHI.
JIuneiuaTele CIEKTPBI

80

YPOK-IIPaKTUKYM
"HabmoieHue CrieKTpoB
ucnyckanus"

bubnurorexa [LIOK
https://m.edsoo.ru/ff0c1550

81

PannoakTUBHOCTH U €€
BUJIBI

bubnuoreka I[IOK
https://m.edsoo.ru/ff0c1672

82

CtpoeHue aTOMHOTO
sinpa. Hyknonnast Mmoaenp

Bubmmoreka IIOK
https://m.edsoo.ru/ffOc18ac

83

PanuoakTuBHEIC
npespaienus. U3oronst

Bubmmoreka IJOK
https://m.edsoo.ru/ffOclal4d

84

Pemienue 3agau o reme:
"PagnoaKkTUBHEBIE
npeBpaleHus”

bubnuorexa LIOK
https://m.edsoo.ru/ffOclb4a

85

Ilepuon nonypacnaja

86

VYpoxk-koHpepeHus
"PamroaKTUBHEIE
W3ITY9ICHUS B TIPHPOE,
MeIMIMHE, TEXHUKE"

Bubmmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SnepHsle peaknuu.
3aKOHBI COXpaHEHHS
3apsiIOBOI0 M MacCOBOTO
qHCe

Bbubnuoreka [TOK
https://m.edsoo.ru/ff0c1c58

88

DHeprust CBSI3H aTOMHBIX
sinep. CBsi3b Macchl U
SHEPTUU

Bbubnaunoreka [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemienue 3agau mo Teme
"SnepHble peakuun"

90

Peakmuu curaTE32 M
JICJICHUS AIep.
Uctounuku sHepruu
CosHua 1 3BE311

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koHpepeHus
"SInepHas SHEpreTHKA.
JlewcTBus
paIroaKTUBHBIX
M3JIy4YEHUI Ha )KUBbIE
OpraHu3Ms"

92

IToxnroroska x
KOHTPOJBHOH paboTte 1o
TEME
"DNIeKTPOMAarHUTHOE
rnoJje.
DNeKTPOMAarHUTHbIE
BOJIHEL. KBaHTOBEBIE
sIBIIeHUS"

bubnuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

Konrtponsnas pabora mo
TeMe
"DNIeKTPOMAarHUTHOE
oJe.
DNeKTPOMAarHUTHbIE
BOJIHBI. KBaHTOBBIC
sIBJICHUS "

94

IToBTOpEHNUE,
o0o01enue.
JlaGopatopHbie paboThI

0 KypCy
"B3aumoneiicrue ten"

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

95

[ToBTOpEHNME,
0000menue. Pemenue
pacyeTHBIX U
KAa4YCCTBCHHBIX 3a1a4 I10

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

TeMe "TemnoBnie
npouecchl”

96

[ToBTOpEHNUE,
o0oomenue. PereHre
pacuyeTHbIX U Bubmmoreka [ITOK
Ka4yeCTBEHHBIX 3a1a4 110 https://m.edsoo.ru/ff0c2a22
teme "KIIJ TermaoBbix
JIBUTaTEICH"

97

[ToBTOpEHME,
00o6mienue. Pemenue
pacyeTHbIX U Bubmmoreka [ITOK
Ka4yeCTBEHHBIX 3a1a4 110 https://m.edsoo.ru/ff0c2b30
teme "KIIJ
JNEKTPOYCTaHOBOK"

98

[ToBTOpEHME,
00o0mieHue.
JlabopaTopHbie pabOTHI 1 1
o kypcy "CBeToBbIe
siBJIeHUs"

bubnuoteka [IOK
https://m.edsoo.ru/ff0c2c52

99

IToBTOpEHNUE,
0006mienue. Pabora ¢
TEKCTaMH 110 TEME 1
"3aKOHBI COXpaHEHHUS B
MexaHuke"

bubnuotexa [IOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpEHUE,
0000mieHue. Padora ¢
TEKCTaMH I10 TeME bubnurorexa [LIOK
"Konebanus 1 BOJIHEL". https://m.edsoo.ru/ff0c2e82
UToroBeiit KOHTPOIIb
3HaHUH

101

[ToBTOpEHUe,
0000m1eHue. Padorta ¢ bubmuoteka ITOK

TEKCTaMH I10 TEME https://m.edsoo.ru/ff0c3044
"CBeTOBLIC ABJICHUA"

102 | TekcTramu 1o TEMe 1

[ToBTOpEHue,
0006menue. Pabora ¢

"KBanToBas u simepHas
¢du3uka

OBIIEE KOJIMYECTBO
YACOB 110 ITPOT'PAMME

102 3 27

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

Ousuka: 7-i kiacc: 0a3oBbI ypoBeHb: yueOHuk, 7 kiacc/ Ilepeimkun WM.M., WBano A.l.,
AxunonepHoe obmiectBo «M3narenbctBo «lIpocBenienne»

®dusmka: 9-i kmacc: 0a30BbIN ypOBeHb: yueOHUK, 9 kinacc/ [leperkun Y. M., I'ytauk E. M., liBanoB
A. 1., ITerpoBa M. A., AkiimonepHoe oOrmectBo «M3aatensctBo «IIpocBemenue

Ousuka, 8 kmacc/ Ilepprmkun WM., MBanoB A.W., Axumonepnoe ob6miectBo «M3marenbcTBo
«IIpocsemenue»

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YYUTEJIA

7 KJIACC

Pabouast mporpamma. dusuka. 7 — 9 kiaccel: yueOHO-MeToanYecKoro mocoous /coct. Tuxonosa E.H.
— 2-e u3n., crepeoruir. —M.: JIpoda,2013. — 398,(2)

[Tporpammel ocHOBHOTO 001Iero oopasoBanus. @usuka. 7 — 9 kmaccel (aBTopsl: A.B. IlepwimkuH,
H.B. ®unonosuy, E.M. I'yTHHK).


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

Pa6ouast mporpamma o ¢usuke. 7 kiace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTCTBUU
C BBIOpaHHBIM YYEOHUKOM:

Jlykammk B.M. CoopHuk BonpocoB u 3ajau no ¢usuke. 7-9 ki. — M.: Ilpocsemenue, 2010. —192c.
Kupuk JI.LA. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSTEIbHBIE U KOHTPOJbHBIE PabOThHI. —5-€
n3nanue,- M.MJIEKCA, 2013.

AcraxoBa T.B. ®usuka. 7 xnacc. JlJaboparopusie pabotsl. KonTponbsnsie 3ananus. —Caparos: Jlutei,
2014.

«KonTponsHO-u3MepuTenbubie Matepuainsl. @usuka. 7 xinacc/Coct. H.W. 3opun. — 2-e u3za., nepepad.
—M.: BAKO, 2013.

Mapon A.E. ®usuka. 7 kiaacc: yaebHO-MeToanueckoe mocooue/ A.E. Mapon.- M.: JIpoda, 2011.-
123c.:

8 KJIACC

Pabouas nporpamma. dusuka. 7 — 9kmaccel: yueOHo-MeTouueckoro mocoodus /coct. TuxonosaE. H.
— 2-e u31., crepeoturt. —M.: JIpoda,2013. — 398

[Tporpammel ocHOBHOTO 001Iero oopasoBanus. @u3uka. 7 — 9 kmaccel (aBTopel: A.B. IlepwimkuH,
H.B. ®unonosuy, E.M. I'yTHHK).

Pabouast mporpamma o ¢usuke. 7 kiace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTCTBUU
C BBIOpaHHBIM YYEOHUKOM:

[Mepeikun A.B. @usuka. 7 kinace. YueOHUK a7 001ieo0pa3oBarenabHbIX yupexaeHuil. M.: Ipoda.
2011

Jlyxamuk B.1. C6opHuK BoripocoB u 3aaa4 mo ¢usuke. 7-9 k. — M.: [Ipoceemenne, 2010. —192c.
Kupuk JI.A. @usuka — 7. Pa3HOypoBHEBBIE CAMOCTOSATENbHBIE U KOHTPOJIbHBIE pa0OTHI. —5-€ U3JaHHUE,
- M.MJIEKCA, 2013.

Actaxosa T.B. ®usuka. 7 knacc. JlJaboparopusie pabotsl. KonTponbHbie 3a1anus. —Caparos: Jlutei,
2014.

«KoutponsHo-u3meputensabiec Matepuansl. @usnka. 7 knacc/Cocrt. H.U. 3opuH. — 2-¢ u3., mepepad.
—M.: BAKO, 2013.

Mapon A.E. ®usuka. 7 knacc: yuyeOHO-Meromuueckoe nocobue/ A.E. Mapon.- M.: [Ipoda, 2011.-
123c.:

A.B. Ilepbrmkna @uznka-8ki 2017 M. JIpoda

H.B. ®unonosnu Metoanueckoe mocodue 2015 M. JIpoda

A.E. Mapon, E.A. Mapon CamocrosiTenbHbIe U KOHTpOJIbHBIE paboThI-8 kiacc 2017 M. JIpoda

B.B. lllaxmatoBa , O.P. [lledep Auarnoctuueckue padotsl -8 kinacc 2016 M. Ipoda

A.E. Mapon, E.A. Mapos, C.B. ITo3oiickuiit Coopauk Bonpocos u 3anau 2015 M. [Ipoda

9 KJIACC

Pabouas nporpamma. ®usuka. 7 — 9kmaccel: yueOHo-MeTouueckoro mocoous /coct. TuxonosaE. H.
— 2-e 3., crepeoturn. —M.: Jlpoda,2013. — 398,(2)

[Tporpammel ocHOBHOTO 0011IeT0 00pa3zoBanus. dusuka. 7 — 9 kimaccel (aBTopsl: A.B.Ilepeimkun, H.B.
®unonosud, E.M. I'yTHUK).

Pa6ouyast mporpamma o ¢usuke. 7 kiace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTCTBUA
C BBIOpaHHBIM YYEOHUKOM:

[eppiukun A.B. ®usuka. 7 kinacc. YueOHUK U1t 0011e00pa3zoBaTenbHbIX yupexaeHuit . M.: Ipoda.
2011

Jlyxammuk B.1. C6opHUK BoripocoB u 3aaa4 mo ¢usuke. 7-9 k1. — M.: IIpocsemenne, 2010. —192c.
Kupuk JILA. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSATEIBHBIE MU KOHTPOJIbHBIE PabOTHL. —H-€
n3ganne,- M.MJIEKCA, 2013.

Actaxosa T.B. ®usuka. 7 knacc. JlJaboparopusie pabotsl. KonTponbsnsie 3aianus. —Caparos: Jlutei,
2014.

«KoutpoasHo-u3meputensabic Matepuansl. @usnka. 7 knacc/Cocrt. H.U. 3opus. — 2-¢ u3z., mepepad.
— M.:BAKO, 2013.



— Mapon A.E. ®usuka. 7 knacc: yuyeOHO-Meronuueckoe nocoobue/ A.E. Mapon.- M.: [Ipoda, 2011.-
123c¢.:

— KonTponbHbIe U caMocTosTeNnbHbIE paboThl o dusuke. 9 knacc: k yueouuky A.B. [epsikuna, E.M.
I'yrank «®usuka 9 xinace» / O.U. I'pomuesa. — M.: UznarenbctBo «Dk3ameny, 2014,

— Tectsl o pusuke. 9 kinacc: k yueouuky A.B. Iepormkuna, E.M. I'ytauk «®Pusuka 9 kmace» / O. 1.
I'pomreBa. — M.: U3narensctBo «OKk3ameny, 2010.

—  ®@usuka. 9 xiacc. TemaTtnueckue TecToBble 3amanus s noarorosku k. 'MA. / asr.- coct.: M.B.
botinenko, O.H. Mupommkuna. — SIpocnasis: OO0 «Akaaemus pa3Butus», 2014,

—  KouTponbHbie u camocTosiTenbHbIe paboThl 10 pusuke. 9 knacc: k yueObuuky A.B. Ileprimikuna, E.M.
I'yrauk «®usuka 9 knace» / O.U. I'pomrteBa. — M.: U3narenscTBo «Dk3ameny, 2014,

— Tectsl o pusuke. 9 knacc: k yueonuky A.B. [lepeimkuna, E.M. I'ytauk «®usuka 9 xiace» / O.U.
I'pommera. — M.: MU3natensctBo «Ox3ameny, 2010.

—  ®usuka. 9 knacc. Temaruueckue TecToBble 3amanus it noarotoBku k [ MA. [/ aBT.- coct.: M.B.
boiinenko, O.H. Mupomkuna. — Spocnasis: OOO «Akanemus pazsutusy», 2014

OUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC

— bubmoreka — Bc€ mo npeamery «dusnkay. — Pexxum gocryma: http://www.proshkolu.ru

— BugeoomnsiTel Ha ypokax. — Pexxum moctyma: http://fizika-class.narod.ru3.

— Enunas xomtekuust 1mudpoBeIXx oOpa3oBaTelbHBIX pecypcoB. — Pexum poctyma: http://school-
collection.edu.ru

— MHurepecHbie MaTepraibl K ypokaMm (HU3MKH MO TeMaM; TECThI MO0 TEMaM; HArJISAHBIC MOCOOUs K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

— IIudpossic oOpasoBartenbHbIe pecypcsl. — Peskum moctyma: http://www.openclass.ru

— DiekTpoHHbIC yueOHHUKH 10 pusuke. — Pexum pocryna: http://www.fizika.ru

8 KJIACC

— bBubaumoreka — Bcé mo npeamery «dusukay. — Pexxum mocryma: http://www.proshkolu.ru

— BugaeoonsiTsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

— Enunas xoyuiekius 1uUQpOBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexum moctyma: http://school-
collection.edu.ru

— HWHTepecHble MaTepuaibl K ypokaMm (U3UKKA IO TEMaM; TECThI MO TeMaM; HarJsiIHbIe TOCOOUS K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

— Iludpossie oOpa3oBatenbHbIe pecypchl. — Pesxum mocryna: http://www.openclass.ru

— DiekTpoHHbIE yueOHUKH M0 (pusuke. — Pexxum mocryna: http://www.fizika.ru

9 KUIACC

— BuzaeoomnsiTsl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

— Enunas xoyuiekius IUQpOBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexum moctyma: http://school-
collection.edu.ru

— MHurepecHble MaTepraibl K ypokaMm (H3MKH MO TeMaM; TECThI [0 TEMaM; HarJSAHbIE MOCOOUsS K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

— udpossie oOpaszoBarenbHbIe pecypchl. — Pexxum noctyna: http://www.openclass.ru

— DnekTpoHHbIE yueOHUKH M0 pusuke. — Pexum mpocryna: http://www.fizika.ru

— Jucrannuonnas nikoia Ne368 http://moodle.dist-368.ru/

— Ortkperithiii kiace. CereBoe oOpaszoBarenbHoe coodmiectBo. http://www.openclass.ru/node/109715

— Enunas xomtekims udpoBeIx 00pa3zoBaTeabHbIX pecypco. http://schoolcollection.edu.ru/catalog/

— @enepanbHbIi EHTP HHPOPMALMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/

— MHWurepner ypok. http://interneturok.ru/ru/school/physics/

— Tazera «1 centsi0ps» marepuansl o ¢pusuke. http://archive.lseptember.ru/fiz


http://www.proshkolu.ru/
http://fizika-class.narod.ru3/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz

Anumanuu Gusndeckux o0bekToB. http://physics.nad.ru/

XKusas pusuka: odyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.html

dusuka.ru. http://www.fizika.ru/

dwusuka: kosuteKius onsToB. http://experiment.edu.ru
JucrannuronHas mkosia Ne368 http://moodle.dist-368.ru/

OtkprIThIH Ki1ace. CeTeBoe 00pa3oBaTenbHOe coobiecTBo. http://www.openclass.ru/node/109715
Enmunas komnekius nudpoBeix o0pasoBaTenbHbIX pecypcos. http://schoolcollection.edu.ru/catalog/
denepanbHbIil IEHTP HHPOPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB. http://www.fcior.edu.ru/


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