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[NHOACHUTEJIBHAA 3AITMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS COCTaBJICHA HAa OCHOBE
MIOJIOKEHUH M TpeOOBaHUHM K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOW 00Opa3oBaTelbHOU
nporpaMmsl, npeacrasieHHbIX B PI'OC 00O, a Takxe ¢ yuétoMm ¢enepaibHON paboueill mporpamMmmbl
BocnuTanus v Konnenuuu npenojgaBanus yueOHoro npeamera «Puznkay.

Copepxanue mporpaMMmbl 1Mo (M3MKe HampaBieHO Ha (opMUpOBaHHE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaIOUIMXCS W OpPraHM3alvi0 M3ydeHHs (U3MKK Ha [JesITeIbHOCTHOM ocHoBe. B
porpaMMe 1o (U3MKE YYUTHIBAIOTCS BO3MOXHOCTU Y4EOHOIo NpeAMeTa B peanu3aluu TpeOOBaHHM
OI'OC OOO k mnnaHUpyeMbIM JHUYHOCTHBIM M METANpEIMETHBIM pe3yjabTaTaM OOYy4eHHs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB HAa YpPOBHE OCHOBHOTO 0OIIEro
o0pazoBaHwUsI.

[Iporpamma o (usmke ycTaHaBIMBaeT pacipenesieHne yueOHOro Marepuaia Mo rojaM oO0ydeHus
(mo kmaccam), mpeiiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh M3YYEHHsI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUSI IPEIMETHOTO COAEPKaHUSI U YUETE BO3PACTHBIX OCOOEHHOCTEN 00yJaromuxcsl.

[IporpaMmma mo ¢usuke pazpaboTaHa C LEIbIO OKa3aHMS METOJUYECKOW MOMOIIM YUUTENI0 B
CO37aHUU paboydel MPorpaMMBbI 10 y4eOHOMY MPEIMETY.

®u3nka SBIAETCS CUCTEMOOOPA3yIOIIUM JUIsl €CTECTBEHHO-HAYUHBIX Y4EOHBIX IPEIMETOB,
MTOCKOJIbKY (PM3MYECKUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMbIX XUMUEH, Onosorue,
acTpoHOMHeW W (u3nueckor reorpadueil, BHOCHUT BKJIQJ B E€CTECTBEHHO-HAYYHYIO KapTHHY MU,
MpelocTaBsieT Hanbosee sicHble 00pa3libl MPUMEHEHHUs] HaydHOTO METOJ/a MO3HaHMsI, TO €CTh crocoda
MOJIy4€HUs JOCTOBEPHBIX 3HAHUM O MHpeE.

Onna u3 TIIaBHBIX 3a7a4 (pu3nyeckoro oOpa3oBaHMs B CTPYKType 00IIero oOpa3oBaHUs COCTOWT B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M HHTEpEca K HayKe Y 00yJaronuxcs.

WN3yuenne ¢u3uku Ha  0a30BOM  ypOBHE  MpeArojaraeT  OBIAJCHHE  CIEIYIOLIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTb!

® HAy4YHO OOBSACHATH SBJICHHUS;

® OIICHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;

® UHTEPIPETHPOBATH IAHHBIEC U MCIOIb30BaTh HAYUHbIE I0KA3aTEIbCTBA JJIS TIOJIYYEHUS BHIBOJIOB.

Lenu u3ydyenust Gpu3MKu Ha ypOBHE OCHOBHOTO 00111ero o06pa3zoBanus omnpeaeiaeHsl B Konnenuu
npenojaBaHusi yueOHoro mpenMera «®Pusuka» B 00pa3oBaTelbHBIX oOpraHusanusx Poccuiickoit
Odenepanuu, peaqu3yrOIIUX OCHOBHBIE 00LIe00pa30BaTeIbHbIE MPOrPaMMBbl, YTBEPKAEHHON pEIICHHEM
Komnerun Munncrepcta npocsenienus: Poccuiickoit @eneparnuu (mpotokon ot 3 nexadps 2019 r. Ne
[1K-4BH).

Heaun uzyvyenus: GpU3NKu:

® TpHOOpEeTEeHUE MHTEpeca U CTPEMIICHUS! 0OyUJaIoIIUXCsl K HAYYHOMY HU3YUYEHHIO MPHUPOIDI,
Pa3BUTHE WX UHTEIIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN;

® pa3BUTHUE MPEACTABICHUI 0 HAYYHOM METOJIe MO3HAHUS U (OPMUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

¢ (GopMHpPOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yibTaTa W3yuyeHHs OCHOB CTPOEHUS MaTepuu
U GyHAaMEHTAIbHBIX 3aKOHOB (PM3HKHU;

e (GopMHUpOBaHUE MPEJCTABICHUH O poiM (U3MKU Uil Pa3BUTUS JIPYrUX €CTECTBEHHBIX HAyK,
TEXHHUKHU U TEXHOJIOTHUl;

® pa3BHUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayiel npodeccuoHanbHON AeATENbHOCTH,
CBSI3aHHOM C (PM3MKOH, MOTOTOBKA K JallbHEHIIeMy 00Y4EeHHUIO B TOM HaIlPABICHUH.



JlocTIbKeHHe 3TUX LeJel MporpaMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
o0ecrieynBaeTcsl peUIeHUEM CIeIyIOIUX 3aay:

e TpUOOpETEHHE 3HAHUHA O JUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAaHHMUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e TpuOOpEeTEeHHE YMEHUI ONHUCHIBATh U OOBACHATH (PU3HUYECKHE SBICHHUS C MCIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHU;

® OCBOCHHE METOJIOB PEIICHUS MPOCTEHINNX PacUETHBIX 3a/a4 C HCIOJIb30BAaHHEM (U3NIECKUX
MO/IeJIel, TBOPUYECKHX M NMPAKTHKO-OPHEHTUPOBAHHBIX 337134,

® pa3BUTHE YMEHHUH HAOIIONATh NPUPOJHBIC SBJICHUS M BBHINOJIHATH ONBITHI, J1a0OpaTOPHBIC
paboTHI M SKCTIEPUMEHTAIBHBIE NCCIIEAOBAHUS C MCIIOJIb30BAaHINEM U3MEPUTEIBLHBIX PHOOPOB;

® OCBOEHHE NPUEMOB pabOTHI ¢ HHpOpMaluel (U3NIECKOTO COAepKaHUs, BKIIOUas HH(popMaIiio
0 COBPEMEHHBIX JIOCTIKECHHUAX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHWBaHNE WH(POPMAIIHH;

® 3HAKOMCTBO cO cdepamu mpodecCHOHAILHON ACSITENBHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHUAX (PU3NIECKON HAYKH.

Ha usyuenue ¢puszuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs OTBOIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 Kiacce — 68 yacoB (2 4aca B HEZENIO),

B 9 xiacce—102 wdaca (3yacaB Heleo).

[Ipennaraempiii B mporpamMMe mo (u3MKe NEpedeHb JIabOpaTOPHBIX PAOOT M OIMBITOB HOCHUT
PEKOMEH/IATEBHBIN XapaKkTep, YUYUTEIhb JIeNaeT BHIOOP MPOBEACHUS JIAOOPATOPHBIX PabOT M OTBITOB C
yu€TOM WHIWBUIAYaJTbHBIX OCOOCHHOCTEH OOYYalONIMXCs, CHHCKA OKCIEPUMEHTAIBHBIX 3a/IaHUH,
MpeJuIaraeéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO YK3aMeHa 110 (PH3HKE.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Pazjnen 1. ®u3uka u eé poJib B IO3HAHUHU OKPYKAIOIIEro MUpa.

®usukKa — HayKa 0 npupoje. ABnenus npupoabl. PU3NUECKUe SIBJICHUS: MEXAHUYECKHE, TEIUIOBbIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeNWYuHbL. VM3mepenne ¢pusznueckux BenuunH. Ousndeckue npubOopsl. [TorpenrHocTs
U3MepeHuil. MexayHapoiHas CUCTEMA €INHULL.

Kak ¢usuka u apyrue €CTeCTBEHHBIC HAyKH HM3y4daloT NpHpoay. ECTeCTBEHHO-HAyIHBIA METO]
MO3HAHMS: HAOJIOJIEHNEe, TMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHUE THUIIOTE3, JIKCIEPUMEHT I10
MIPOBEPKE TUMNOTE3, 0O0BsICHEHHE HaOMI0gaeMoro sBiieHus. Onucanne GU3NYECKUX SBICHUN C MOMOIIBIO
MOJIEJIEH.

Jemoncmpayuu.

1. MexaHnueckue, TeIIOBbIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usudeckue TpubOPHI U MPOIeaypa MPSIMBIX H3MEPEHUM aHAJIOTOBBIM U IIU(GPOBBIM MPHUOOPOM.

Jlabopamopnwie padbomot u onvimel.

Ompenenenue 1EHbI IeTIEHUS Kbl U3MEPUTEIBHOTO MPUOopa.

N3mepenue paccTossHUN.

N3mepenune o0bEMa )XUAKOCTH B TBEPIOTO TEA.

Onpenenenre pa3MepoB MAJIBIX TEI.

N3mepenue Temneparypsl Ipy NOMOIIH )KUAKOCTHOTO TEPMOMETPA U TaTYMKA TEMITEPATYPhI.

6. [IpoBeneHue WCCIEOBaHUS MO MPOBEPKE THIIOTE3bI: JAIBHOCTH IMOJIETA IApUKa, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIBIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.
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Pa3nen 2. [lepBoHavajibHbIE CBeIEeHHSI 0 CTPOEHUH BelllecTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, WX pa3Mmepbl. ONbIThI, JAOKa3bIBAIOIIHE JUCKPETHOE
CTPOEHHUE BEIIECTBA.

JBmxenue yactul BemiectBa. CBs3b CKOPOCTH JABMKEHMSI YACTHUI[ C TeMmrepaTypol. bpoyHoBckoe
nBwkeHue, muddysus. BzanmoelicTBie 4acTUIl BEIIECTBA: TPUTSHKEHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTAUIMUECKHX)
Tel. B3auMOCBS3b MEXKIy CBOWCTBAaMHM BEIIECTB B PAa3HbIX arperaTHbIX COCTOSIHUAX U HX
aTOMHO-MOJIEKYJIAPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGnronenune OpOyHOBCKOTO ABHXKECHUS.

2. Habmogenue nuddysuu.

3. HaGmroneHue siBeHUH, 0OBACHSIOMINXCS MPUTHKEHUEM WIH OTTAIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnwie pabomot u onvimel.

1. Onenka quaMeTpa aToMa METOJIOM PsJIOB (C UCTIOJIb30BaHUEM (oTorpaduii).

2. OnbITHI 10 HAOMIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CHII MOJIEKYISIPHOTO MPUTSKEHUS.

Pazgen 3. /IBu:keHHe W B3aMMO/IeiicTBHE TeJl.

Mexanuueckoe aBMxeHue. PaBHOMepHoe U HepaBHOMepHOe nBWkeHue. Ckopoctb. Cpeanss
CKOPOCTb MPU HEPABHOMEPHOM JIBH’KEHHUH. Pacuér myTu U BpeMeHU JIBKECHHUS.

SBneHue mHepuuu. 3aKOH MHEpUMH. B3ammopeicTBue Ten Kak NMpUYMHA M3MEHEHHS] CKOPOCTHU
NBWKEHUsT Tell. Macca kak mepa MHEpTHOCTH Tena. [lmoTHocTh BemiectBa. CBsi3b IJIOTHOCTH C
KOJIMYE€CTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.



Cuna xak XxapakTepucTuka B3aumosencTsus ten. Cuna ynpyroctu v 3akoH ['yka. M3mepenue cuiibl
C IIOMOUIBIO TMHAMOMETpA. SIBIEHHE TArOTEHMsI U cuila TskecTH. Cuia TSDKECTH Ha APYrux IUIaHeTax.
Bec tena. HeBecomocts. CrioxeHHe cuil, HalpaBIEHHbIX IO OJHOW IpsMoi. PaBHozaelcTBYyrOImas Cuil.
Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHUE NOKos. TpeHue B Ipupoie U TEXHUKE.
Jemoncmpayuu.
Habnronenne MeXaHU4eCKOTO JABIKCHHS Tela.
N3mepenue ckopocTy IpsIMOJIMHENHOTO JABUKEHUSI.
Habnronenue siBiieHUs] HHEPLIWH.
Habnronenne u3MeHeHUs! CKOPOCTH TPU B3aUMOJICHCTBUH TEIL
CpaBHeHHE Macc 0 B3aUMOJICHCTBUIO TEJL.
. CnoxeHue cuil, HalpaBJIeHHbIX IO OAHOMN MPSMOIA.
Jlabopamopuwvie pabomot u onvimol.

ok wNPRE

1. Onpenenenne CKOPOCTH PABHOMEPHOIO JBIMXKEHHS (IIapuka B JKUJAKOCTH, MOJEIHU
ANEKTPUUECKOTO aBTOMOOUJISL U TaK JIajee).

2. OmpezeneHue CpeHEN CKOPOCTH CKOJIbKEHUSI OpyCKa WJIH IIapyKa 10 HAaKJIOHHOM MJIOCKOCTH.

3. Omnpezenenue MIOTHOCTUA TBEPIOTO TeEa.

4. OnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTb pacTsDKeHMs (IedopMmanuu) NOPYKHHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OmbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U XapakTepa
CONIPUKACAOIINUXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, ;KMAKOCTEN U ra3os.

HaBnenne. CrnocoObl yMEHBIIEHHUS M yBEIWYCHWs AaBjicHHs. JlaBiaeHue ra3a. 3aBUCHMOCTH
JaBJIeHHUs Ta3a oT 00béMa, Temmeparypsl. llepemaua naBieHuss TBEPABIMH TelaMH, XHUAKOCTAMU U
razamu. 3akoH [lackans. IlHeBMaTHueckue MamMHbBI. 3aBHCUMOCTH JABIEHUS >KHIKOCTH OT TIyOHHBI.
IMuapocratuyeckuii mapagokc. CooOrmiaroniuecs: cocyasl. [ napaBirmdecKkue MEXaHu3MBbI.

AtMmocdepa 3emun u atMmochepHoe naBiieHue. [[pUdMHBI CylecTBOBaHUS BO3AYIIHOW 000JOYKH
3emmu. Onwir Toppuuermmm. M3mepeHue aTMocpepHOro MaBJIeHHs. 3aBUCUMOCTh aTMOC(EpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 1ig uamMepeHus: arMochepHoro JaBJieHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOrPYyKEHHOE B HUX Tello. BrITankuBaromas (apxuMeoBa) cuia.
3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

. 3aBUCUMOCTb JIaBJICHUsA I'a3a OT TEMIIEPATYphI.
[lepenaua naBneHus KUIKOCTHIO U Fa30M.
CooOmaromuecs cocyabl.

I'mppaBnuueckuil mpecc.

[IposiBnenue aercTBUS aTMOC(EPHOTO JaBICHHUS.

6. 3aBHCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI OT 00BéMa HOprx(éHHOI;’I 4aCTu TCjIa U IINIOTHOCTHU
KHUIKOCTH.
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7. PaBEHCTBO BBITAJIKUBAOIIEH CHUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBHe m1aBaHus TeJl: IJIaBaHUE WIIH MOTPY’KCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUA
IUIOTHOCTEH TeJla M sKUAKOCTH.

Jlabopamopuwvie padomot u onvimol.

1. MccnenoBaHue 3aBHCUMOCTH Beca Tella B BOJAE OT 00BEMa HOFp}I)KéHHOI\/'I B XUIKOCTb 4aCTH
TCIa.

2. OHpe,Z[eJ]eHI/IC BBITAJIKMBAIOIIEH CHIJIBI, ILCI\/'ICTBYIOH_IGI\/'I Ha TCJIO0, HOI‘pY)KéHHOC B XXUJKOCTB.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHJIBI, JEMCTBYIOIIEN HA TEJIO B XKUJKOCTH, OT
MacChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, JEMCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KHUIKOCTh YACTH TeJIa U OT TUNIOTHOCTHU KUJIKOCTH.

5. KonctpynpoBanue apeoMerpa WM  KOHCTPYMPOBAaHHE JIOAKM W OIpeAeiieHHe €€
rpy3010AbEMHOCTH.

Pa3nes 5. PaGora u MoIHOCTDH. JHEpPrus.

Mexanudeckasi pabota. MOIIHOCTB.

[Ipocthie MexaHM3MBbI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. llpaBuio paBHOBecHsl pwluara.
[IpumeHeHne mpaBmiia paBHOBECHS pbluara Kk OJoKy. «3osotoe mpaBmio» MmexaHuku. KITJ mpoctbix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas sHeprus. Kunerndeckas n noreHuuanbHas 3Heprus. lIpeBpamenue ogHoro Buaa
MEXaHUYECKOM HEpPTuU B Jpyroil. 3aKOH COXpaHEHUS IHEPTHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopuwvie pabomot u onvimol.

1. Onpenenenue pabOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JBIKEHHM Tejla 10 TOPU30HTAJIbHON
ITOBEPXHOCTH.

2. NccnenoBanue ycaoBAM PaBHOBECHUS pblyara.

3. Namepenue KIIJl HakTOHHOM MJIOCKOCTH.

4. VI3ydeHue 3aKOHA COXPAHEHUSI MEXaHHUYECKOW SHEPTHH.
8 KVIACC

Pa3nen 6. TenuioBble siB1eHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO--KUHETUYECKOM TEOpUU CTpOeHUs BemectBa. Macca u
pa3Mepbl  aTOMOB ¥ MOJIEKYIL OnbITHL, MOATBEPKIAIOLIIME  OCHOBHBIE  TOJIOKEHHUS
MOJIEKYJIIPHO-KMHETHYECKON TEOPUH.

Mopnenu TBEPAOro, XUAKOTO W Tra3000pa3HOrO COCTOSHMM BemiecTBa. Kpucraminueckue Hu
amopubie Tena. OObsACHEHUE CBOWCTB Ta30B, >KMIKOCTEH M TBEPIABIX TEI HA OCHOBE MOJOXKECHHM
MOJIEKYJIIPHO--KHUHETHYECKOW Teopun. CMaunBaHWe M KallWUISIPHBIE sIBJICHUA. TeruioBoe pacluiupeHue u
cKaTHe.

Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JBHKECHHS 4acThll. BHyTpeHHs
sHeprusi. CrocoObl M3MEHEHMs] BHYTPEHHEHW SHEpruu: TeIulonepenaya U coBepiieHue paboTsl. Buabl
TEIIONEepeIayu: TEIJIONPOBOAHOCTb, KOHBEKIUS, U3JIyYECHHE.

KonuuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BelllecTBa. TemnooOMeH U TEIIOBOE paBHOBECHE.
VYpaBHenue TerioBoro Oananca. [lnaBneHue u OTBepAEBaHME KPUCTAIIMYECKUX BEIIECTB. Y AeNbHas
teriota tuiaBneHus. [lapooGpazoBanune u koHaeHcauus. Vcnapenue. Kumenmwe. YaenpHas TemioTa
napoo6pa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHHS OT aTMOC(EPHOTO JaBICHHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHas TEIJIOTa CrOPaHusl.

[Tpunnuner padotel TemnoBbix nBurateneit KIIJ TemnoBoro neuratens. TemyioBsie OBUTATETH H
3allUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTHH B TEIIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGnronenune OpOyHOBCKOTO ABHKEHUS.

2. Habmogenue nuddys3uu.



3. HabGmonenue siBJIeHUN cCMauMBaHUs M KAITWJUISIPHBIX SIBICHUH.

4. HaOnroieHue TEIIOBOTO PACIIUPEHHUS TeEIL.

5. V3MeHeHue aBieHus ra3a npu U3MEeHEHHH 00bEMa M HarpeBaHWU HITH OXJIaKICHUU.
6. IIpaBuia u3MepeHus TeMIepaTrypsl.

7. Bunel Teronepenayu.

8. OxJaxk/ieHue Npu COBEPLICHUH PaOOTHI.

9. HarpeBanue npu coBepuieHUH paObOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHuE TEMIO0EMKOCTEHN pa3InYHbIX BELIECTB.

11. Hab6nronenue kunenus.

12. HaGnronenue nocTostHCTBA TEMIIEPATYPhI TTPH TIABJICHUH.
13. Moienn TenI0BEIX JIBATATEICH.

Jlabopamopusvie pabomot u onvimol.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISPHOTO MPUTSHKEHHUSL.
OnpIThI MO BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOMN COJIM WJIM caxapa.
OnpIThI 10 HAOIIOAEHHIO TEIJIOBOIO PACUIUPEHUS Ta30B, KUAKOCTENH U TBEPBIX TEI.
Ornpenenenue naBjaeHUs BO31yXa B Oa/NIOHE HITPHIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh JAABJICHUS BO3/lyXa OT €ero o0bEMa 1 HarpeBaHus WK
OXJTaXKICHHUSI.

6. [IpoBepka runoTe3bl JMHEWHON 3aBUCUMOCTH JJIUHBI CTOJIONKA KUIKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIIepaTyphl.
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7. Habnmronenne m3MeHeHUs: BHYTPEHHEHM SHEpruu Teja B pe3ylbTare TeIulonepenaud U paboThl
BHEIIHUX CHII.

8. HccnenoBanue sSBIICHUS TEIJIOOOMEHA MTPH CMEIIMBAHUH XOJIOTHOM M TOpsYei BOIBI.

9. OmnpeneneHue KOJIMYECTBA TEIJIOTHI, MOJTYYSHHOTO BOJAOW NPHU TEMJIOOOMEHE C HarpeThiM
METAJUTHYECCKUM ITUITHHAPOM.

10. Onpenenenue yaenbHOU TEIIOEMKOCTH BEIIIECTBA.
11. HccnenoBanue nporecca ucnapeHusl.

12. OnpeneneHre OTHOCUTENIBHOM BIQXKHOCTH BO3yXa.
13. Onpenenenue yaeabHOU TEIUIOTHI IUIaBJICHUS JIbJA.

Pa3nen 7. DjeKkTpruyecKue 1 MAarHUTHBIE sIBJIEHUSI.

Onektpuzarus Ten. J[Ba pona ayieKTpuuecKux 3apsnoB. BzauMoaeicTBrue 3apsyKeHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTh CHJIBI B3aUMOJCHCTBHUS 3apsOKCHHBIX TEJ OT BEIIMYWHBI 3apsJIOB U PACCTOSIHUS
MKy TEJIaMu).

Onektpuueckoe mosie. Hanpspk€HHOCTh  anekTpuueckoro mnojs. Ilpunnmn — cynepno3unumn
AIIEKTPUYECKHX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snexrpuueckux 3apsioB. DJEMEHTApHBIM 3iiekTpudeckuil 3apsa. CTpoeHue aroma.
[IpoBOIHUKHY U AUAIEKTPUKHU. 3aKOH COXPAHEHUS AEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUN TOK. YCIIOBHS CYHIECTBOBAHMS 3JIEKTPUUYECKOIO TOKA. VICTOUHMKHM MOCTOSHHOTO
ToKa. JlelcTBUS SIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). DIEKTPHUYECKU TOK B
JKHJIKOCTSIX M Ta3ax.

Onektpuyeckas nenb. Cuiia Toka. DnekTpuueckoe HampspkeHue. ConpoTHBIEHHE MPOBOJIHMKA.
VnaenbHoe comnpoTuBieHUE BemecTBa. 3akoH Owma ana ydactka uenu. llocnegoBarenbHoe U
napajuieJIbHOE COEIMHEHNUE TPOBOHHUKOB.

PaGora W MOIIHOCTH d3JEKTpUUYECKOTO ToKa. 3akoH Jxoyns—JleHna. DiexkTpuueckue IEnu |
MOTPeOUTENH NEKTPUIECKON dHepTruH B ObITYy. KopoTKkoe 3aMbikaHue.



[TocTrostHHbIE MarHuTHl. B3anMOeCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoOe mnoje. MarHutHoe
nojie 3eMJIM M €ro 3HaueHue s KU3HU Ha 3emsie. OmbIT Dpcerena. MarHuTHOE TMOJI€ 3JIEKTPUUYECKOrO
ToKa. [I[puMeHeHne AIeKTPOMarHuTOB B TeXHUKE. J(elicTBME MAarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM.
DNeKTPOABUTATENb IOCTOSTHHOTO TOKA. Mcroib30BaHUE 3JIEKTPOABUTATENICH B TEXHUUECKUX YCTPOUCTBAX
Y Ha TpaHCIOpTE.

Omnpitel Dapajes. SABiaeHue dMeKTpOMarHUTHOW MHAYKIMU. [IpaBuno Jlenua. DiexkTporeneparop.
CriocoObl  MMOYYEHUST ICKTPUUYSCKON SHEPTHH. DJEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPTUH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa poJia JIEKTPUUECKHUX 3apsI0B U B3aMMOJICUCTBHE 3aPsHKEHHBIX TEI.
YCTpOoUCTBO M IEHCTBHE MIEKTPOCKOIIA.

DneKTpocTaTU4ecKast UHIYKIIMSL.

3aKOH COXpaHEHUs FICKTPUIECKUX 3apsI/IOB.

[TpoBOAHMKY U TUDTEKTPUKH.

MogennpoBaHue CUIIOBBIX JINHUW IEKTPUYECKOTO MOJIS.

HcToUYHMKH TOCTOSIHHOTO TOKA.

JIeNCTBHS 2TEKTPUIECKOTO TOKA.

LooNDUREWNE

10. DIJIEKTPUYECKHI TOK B dKUJIKOCTH.

11. I"a30BbIit pa3ps.

12. H3Mepenne cuibl ToKa aMIepMETPOM.

13. N3mepeHune 3meKTpuYecKoro HalpsHKeHUs: BOJIbTMETPOM.

14. PeocTaT 1 Marasu conpoTHUBICHUN.

15. BsauMonelicTBre ITIOCTOSIHHBIX MAarHUTOB.

16. MopenupoBaHre HEBO3MOKHOCTH pa3e/ICHUs MTOJFOCOB MarHuTa.
17. MopenupoBaHre MarHUTHBIX NOJIEH IOCTOSIHHBIX MATHUTOB.

18. OnbIT Opcrena.

19. MarauTHO€ 1oJie TOKa. DJIEKTPOMArHuUT.

20. JleficTBHE€ MarHUTHOTO TOJIL HAa TPOBOJIHUK C TOKOM.

21. DIEeKTPOABUTATENb IOCTOSTHHOTO TOKA.

22, HccnenoBanue sSBIEHUS JIEKTPOMArHUTHON UHIYKLIUH.

23. OnbiTel Papajes.

24, 3aBUCHUMOCTb HaIlpaBJICHUS UHAYKIIMOHHOIO TOKA OT YCJIIOBUI €r0 BO3HUKHOBEHHUS.
25. DIEKTPOreHePATOP NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomot u onvimel.
OnbIThI 10 HAOTIOACHUIO ANEKTPU3ALNU TET HHAYKLIHUEH U MPU COTPUKOCHOBEHUHU.
HccnenoBanue neiCTBUS EKTPUUECKOTO MO HA TPOBOAHUKH U JUAJICKTPUKH.
CO6opka u mpoBepka paboThI JIEKTPUUYECKOH 1IETTH TOCTOSIHHOTO TOKA.
N3mepeHue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynmupoBaHue HapsKEHUS.

6. MccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HapsHKEHHs Ha pe3UCTOpe.

7. OnbIThI, AEMOHCTPUPYIOLIHUE 3aBUCUMOCTb JJIEKTPUUECKOTO COMPOTUBIIEHUS POBOJIHHUKA OT €ro
JUITMHBI, TJIOLIAM TOTIEPEYHOTO CEYEHHS U MaTepHaa.
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8. IlpoBepka npaBuiia CIOKEHUS HANIPSDKEHUN NP MOCIE0BATEIbHOM COEIMHEHUU ABYX
PE3UCTOPOB.
9. IIpoBepka mpaBuiia Ajsl CUIIbI TOKA IPY NapauIeIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Omnpenenenue pabOThI AMEKTPUUECKOIO TOKA, HIYLIETO Yepe3 Pe3UCTop.

11. OmnpezeneHne MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UJIYILLETO Yepe3 JaMIIOuKy, OT HalpsKEHUs Ha
HEH.

13. Onpenenenune KI1/1 narpeBarens.

14. HccnenoBanue MarHUTHOTO B3aMMOJEUCTBHSI TIOCTOSIHHBIX MAarHUTOB.

15. W3ydyeHne MarHUTHOrO TOJS TIOCTOSIHHBIX MArHUTOB TIpU HUX OOBEIUHEHUU WU
pa3fencHuN.

16. HccnenoBanue aeCTBUS MEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJEUCTBHS KATYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKa W HallpaBJIEHUs TOKA B KaTYILKE.

18. N3yuenue nelicTBUSI MarHUTHOTO MOJISE HA POBOJHUK C TOKOM.

19. KoHncTpyrnpoBanue u n3ydenue paboThl 3J€KTPOIBUTaTES.

20. N3mepenne KI1/] snekTpoaBuraTelbHOW yCTaHOBKH.

21. OnBITHl N0 KCCIEIOBAHUIO SIBIIEHUS AJIEKTPOMArHUTHOW MHIYKIMH: HCCIIEOBAHUE
W3MEHEHUI 3HaYeHHs ¥ HallpaBJICHUS HHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexannuyeckue siBJ1eHHS.

Mexannueckoe ABWKeHME. MarepuanbHasg Touka. (Cucrema orcuéra. OTHOCHUTENIBHOCTH
MEXaHMYECKOT0 JIBH)KEHHUs. PaBHOMEpHOE NMpsAMOJIMHEITHOE BIKeHHEe. HepaBHOMEpHOE NTPSAMOJIMHEMHOE
nBrkeHue. CpeliHsiss U MTHOBEHHAsl CKOPOCTh Tela P HEPABHOMEPHOM JIBUKEHHUH.

Yckopenue. PaBHoyckopeHHOE npsiMostiHEtHOe nBmkeHne. CBoboaHoe manenue. OnwiTel ["amumes.

PaBHOMepHOE nBMXKEHWE MO OKpYX)HOCTH. [lepuon m yactora obpamieHus. JIuaeiHas u yrioBas
ckopoctu. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

[TepBriit 3akon Hbrorona. Bropoit 3akon Hbiorona. Tperuit 3akoH Herotona. [Ipuniun
CYIEPIO3UIINHU CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHHS CKOJIbKEHHMs, CHJIa TPEHUsS IOKOS,
JIpYrue BUJbl TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpPEHHE CBOOOTHOTrO majeHus. [[BmxeHue
maHeT Bokpyr Connua. IlepBas kocMuueckast ckopoctb. HeBecoMoCTh U nieperpysku.

PaBHOBecne MarepuanbHOW TOYKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue TBEpPAOro Tena c
3aKpEIJIEHHON OChIO BpalieHuss. MoOMeHT cuibl. LIeHTp TsKecTH.

Nmnynse Tena. U3menenune umnynbsca. UMnynbsce cuiibl. 3aKOH COXpaHEHHUs UMITyJbca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckas paboTa ¥ MOUTHOCTh. PaGoTa cui TsyKecTH, yIpyrocTH, TpeHusi. CBsS3b SHEPTUH U
paboTsl. [loTeHmanbHas sHeprust Tena, MOAHITOTO HaJl MOBEPXHOCTHIO 3eMid. [loTeHnanpHas SHeprus
ckaToil mpyxuHbl. Kunernueckass sHeprus. TeopemMa O KMHETUYECKOW SHEPIHM. 3aKOH COXPAHEHUS
MEXaHUYECKOM SHEPTHUH.

Jemoncmpayuu.

1. HabnroneHne MEXaHU4eCKOTO JABIKEHUS Tella OTHOCUTEIILHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHUE NyTel U TPACKTOPUN JABUKEHHUS OJTHOTO M TOTO K€ Tela OTHOCUTENIBHO Pa3HBIX Tell
OTCUéTa.



3. M3mepeHue CKOpOCTH U YCKOPEHUs NMPSMOJIMHENHOTO IBUKCHHUS.

4. HccienoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHMUS.

5. HalGmonenue ABM>KEHUS Tela 10 OKPYKHOCTH.

6. HaOmonenne MeXaHUYECKUX SIBJICHHM, MPOUCXOIANINX B CUCTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBIPKEHUH OTHOCHTEIIFHO KaOMHeTa (QU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMSI TeJla OT MacChl TeJla U JEHCTBYIONIEH Ha HErO CHUJIBI.

8. HaOmoeHue paBeHCTBA CHIT IIPH B3aMOICHCTBHH TEI.

9. M3meHeHHe Beca Tena Ipy yCKOPEHHOM JIBUKECHHUH.

10. IIepenaya umiynbca npu B3anMOJEHCTBHAN TE.

11. [IpeoOpazoBanHust JHEPTUU TP B3aUMOICHCTBHH TEIL.

12. CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUM.

13. CoxpaHeHue UMITyJbca pU a0COIIOTHO YIIPYrOM B3aUMOICHCTBUM.

14. Habntoienne peakTHBHOTO JBHXKEHUSL.

15. CoxpaHeHHe MEXaHMUYECKOM 3HEPTUU IPU CBOOOHOM Ma/IEHUU.

16. CoxpaHeHre MEXaHUUYECKOM YHEPTHU MTPU JBMKEHUU TeJa MO/ AeWCTBUEM IIPY’KUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KoHcTpynpoBaH#e TpakTa i pa3roHa W JATbHEHIIIET0 paBHOMEPHOTO JBMKEHUS IIapuKa WU
TETIEKKH.

2. OnpeneneHue cpeHe CKOPOCTH CKOJBKEHMsI Opycka WM JBUKEHHS IIapuKa MO HAKIOHHOU
MJIOCKOCTH.

3. OmnpeneneHne YyCKOPEHUs Tea MPYU PAaBHOYCKOPEHHOM JBM)KEHUH TI0 HAKJIIOHHOM TIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JABHMKEHUU 0€3
Ha4yaJIbHOW CKOPOCTH.

5. [IpoBepka TUIIOTE3bI: €CIM MPHU PABHOYCKOPEHHOM JBM)KEHHMU 0€3 HadallbHOM CKOPOCTH MYTH
OTHOCSITCS KaK psJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJTbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO JTABJICHUS.

7. Omnpenenenne K03PPUITHEHTA TPECHUS CKOJTHKCHHSL.

8. OnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenne paboOThl CUIBI TPEHHS MPU PABHOMEPHOM JBIDKEHUU Tella MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

10. Onpenenenre pabOTHI CUIIBI YIPYTOCTH IIPU MOABEME TPy3a C UCIIOIb30BAaHUEM
HEMOABMYKHOTO U MOJABHKHOTO OJIOKOB.

11. N3yuenue 3akoHa COXpAHEHUS SHEPTUU.

Pa3zngen 9. Mexannueckue KoJe0aHUA U BOJIHEI.

Konebarenbaoe neuxenne. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHUMN: MTEPHO/I, YaCTOTa, aMIUIUTY/A.
Matematuueckuil U IpyXKUHHBIA MassTHUKU. [IpeBpalienne sHepruu mpu KoiaeOaTeIbHOM JIBIKEHUU.

3aryxaromue konebanus. BeinyxaeHHbIe KoneOanus. Pesonanc. Mexanndeckue BoHbl. CBOMCTBa
MeXaHM4ecKuX BOJH. I[lpononbHble UM TomepeyHble BOJHBL JlMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHu4ecKue BOJIHBI B TBEPJIOM Telle, CEHCMHYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa ¥ BbicoTa ToHA. OTpaxeHue 3Byka. THGpa3Byk u ynbTpa3ByK.

Jemoncmpayuu.
Habmonenue xosnebanuii Te Mo JeHCTBHEM CUJIBI TSDKECTH M CUITBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.
Habmronenue BRIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.
Pacmipoctpanenne npoJoabHBIX H MOTIEPEYHBIX BOJIH (HA MOJETIH).
Habmroienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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6. AKyCTUYECKHI pe30HaHC.
Jlabopamopusie padomot u onvimol.
Omnpenenenne 4acTOTHI U MEPH0/Ia KoJIeOaHU MaTeMAaTHYeCKOTO MassTHUKA.
OmnpeneneHne 4acTOThI U NEpHo/1a KoJieOaHuil MPYKMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH NIEPUOAA KOJIEOaHUI MOIBEIIEHHOTO K HUTH I'py3a OT JAJUHbI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEPHOa KOJICOaHUH MPYKMHHOTO MasTHAKA OT MAcCHI Ipy3a.
[TpoBepka HE3aBUCUMOCTH Nepro/ia KojeOaHHii Tpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpys3a.
6. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOAA KOJIEOAHUM MPYKUHHOTO MasgTHUKA OT
MACCBI I'py3a U )XECTKOCTHU NPY>KUHBI.
7. V3mepenue yCKOpeHUs: CBOOOTHOTO TaICHHS.
Pazgen 10. DiiekTpoMarHuTHOE MoJie ¥ 3JIeKTPOMAarHMTHBIE BOJHBI.
DNeKTPOMarHUTHOE TI0Jie. DJEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Ixama QJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanne OJICKTPOMArdHMuTHBIX BOJIH IJIA COTOBOH CBSI3HU.

ik wh e

DnekTpoMarHuTHas mpupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CpoiicTBa 3E€KTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie padbomot u onvimel.
1. V3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJTH C TTIOMOIIbIO MOOUIIFHOTO TesedoHa.
Paznea 11. CBeToBbIE SIBJICHUS.
JlyueBasg monens cBera. Mcrounuku cBeta. [IpsMonnHeiHOE pacnpocTpaHEHUE CBETa. 3aTMEHUS
Counna u JIynel. Otpaxenue cBera. [limockoe 3epkano. 3akoH OTpakKeHHUs CBETA.
[Ipenomniennie cBera. 3akoH mpesoMIIeHUs cBeTta. llosiHOE BHYTpEHHEE OTpa)X€HHWE CBETA.
Hcnonp30BaHye MOTHOIO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xoxa mydert B muH3e. OnTuyeckas cucrema ¢oToarnmapara, MUKpOCKoTa U Teneckormna. ['as3
KaK ONTHYECKas cucteMa. biim30pyKkocTh U JallbHO30PKOCTb.
Paznoxxenue 6emoro ceera B cmekrtp. OmbiTel HploToHa. CrloXeHHE CHEKTPaIbHBIX IIBETOB.
Hucnepcus cBera.
Jemoncmpayuu.
[IpssMOnMHENHOE pacIpOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenue n306pakeHuii B INIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTruyeckuii CBETOBO/I.
Xoa nydeii B cobuparorieit mmH3e.
X0/ 1y4yer B pacCeUBAOLIEH JIMH3E.
[Tonyuenue n300pakeHUii ¢ TOMOIIBIO JTH3.
[Mpunnun neiictBus GortoanmnapaTa, MUKPOCKOIIA U TEJIECKOTIA.
10. Moens rnasa.
11. Pa3noxxenue 6enoro cBera B CIEKTP.
12. [Tomyuenue 6enoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie padomovt u onvimol.
1. WccnenoBanue 3aBUCUMOCTH yrila OTPaXKEHUsI CBETOBOTO Jy4a OT yrja HajeHusl.
2. M3yueHue XxapakTepUCTUK U300paKeHUs MPeIMETa B TUIOCKOM 3epKaje.
3. HUccnepoBanue 3aBUCUMOCTH YIJla IPEJIOMJIEHUSI CBETOBOTO JIyda OT yrja HaJeHUs Ha rpaHule
«BO3yX—CTEKIJIO».
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4. Tlonmy4yeHnue u300paKeHUH C MOMOIIBIO COOMPAIOIIEH JTMH3BL.

5. Onpenenenne GOKYCHOTO PACCTOSHHS U ONITUYECKOU CUJIBI COOMPAIOIIEH JIMH3HI.

6. OMBITHI 1O Pa3I0KEHUIO OEIOTO CBETa B CIIEKTD.

7. OnbITH IO BOCHPUATHIO LIBETA MPEAMETOB MTPU X HAOIIOCHUN Yepe3 [IBETOBBIC (PHIIBTPHI.

Pa3nen 12. KBaHTOBBIE IBJIE€HHS.

OmnbiTel Pesepdopna u mranerapHas moaenb aroma. Mozaens aroma bopa. Hcmyckanue n
IIOTJIONICHUE CBeTa aTOMOM. KBaHThI. JIMHEWUYaThIe CIIEKTPBI.

PagnoaktuBHOCTE. Anb(a-, OeTa- U ramma-usnydeHus. CtpoeHue aroMHoro sijipa. HykinonHas
MoJesb aTOMHOTO sizipa. M3oTonbl. PannoaktuBHele npeBpauienus. [lepuoa nomaypacnaga aTOMHBIX sA€p.

SAnepHbie peakuuu. 3aKOHBI COXpAaHEHUs 3apsIOBOI0 M MACCOBOTO YHCENl. DHEPTUs CBS3H aTOMHBIX
snep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHtesa u aeneHus saep. Mcrounuku snepruu ConHIa U 3BE3.

SAnepHas sHepreTuka. J{elcTBUS palOaKTUBHBIX U3JTyYEHUH HA KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4yeHUs U TOTJIOIIECHNUS.

CrieKkTphbl pa3IMUHBIX Ta30B.

CriexTp BojIOpOIA.

Habmonenue TpexkoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOLIUX U3TyUYEHUH.

. Perucrparnus uznydeHus npupoHBIX MUHEPAJIOB B MPOTYKTOB.

Jlabopamopnuwie padbomot u onvimel.

1. HaOnrofeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4EHUSI.

2. HUccnenoBanue TPEeKOB: U3MEPEHNE SHEPTUH YACTHIIBI IO TOPMO3HOMY IYTH (110 hoTorpadusim).

3. W3mepenue paanoakTUBHOTO (OHa.

IToBTOPHUTEIbHO-00001IAOIIHUIA MOTYJIb.

[ToBTOpHUTENBHO--0000MAOIMKMI  MOIYAb TpPEAHA3HAYEH Ui CHCTEMaTH3alluh W 000OIIeHUs
MPEIMETHOTO COJACPKAHHUSI U OMbITa JEATEIbHOCTH, NMPUOOPETEHHOTO MpU HM3YyYEHHUH BCEro Kypca
¢bu3ukM, a TaKXke JUIs MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY OK3aMEHY MO (u3uke it
00yJaroIuXxcsi, BRIOPABIINX 3TOT Y4E€OHBIN MpPEIMET.

oukwNPE

[Ipy W3ydeHMM TAHHOTO MOJIYJS PEANMU3yIOTCSd W CHUCTEMATHU3HPYIOTCS BUIBI ACSITEILHOCTH, Ha
OCHOBE KOTOpBIX oOOecrneunBaeTcs JOCTIKEHHE MPEIMETHBIX U METAalpeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4deHUsl, (OPMUPYETCS €CTECTBEHHOHAYYHas IPAMOTHOCTh: OCBOCHHE HAYyYHBIX METOJIOB
UCCIIEIOBAHUS SIBJICHUN MPUPOIbl U TEXHUKH, OBIAJCHUE YMEHUSMU OOBSCHATH (PU3NUECKUE SBICHHUS,
MIPUMEHSIS MOJTY4YEeHHbIE 3HAHUS, PElIaTh 33a/]a4ui, B TOM YHCIIe KaYeCTBEHHbIE U AKCIIEPUMEHTaIbHbIE.

[IpuHIMOHATBEHO JEATEIBHOCTHBIA XapakTep JAaHHOTO pasjieNia peanu3yercs 3a CY€T TOro, 4To
oOyuaroluecs BBIMOIHIIOT 331aHUs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHHI paclo3HaBaTh U HAy4yHO OOBACHATH (U3UYECKUE SIBJICHUSA B
OKpY’Karollel MPUPOe U TOBCETHEBHOM KU3HU;

WCII0JIb30BaTh HAYYHbIE METObl UCCIEN0BaHUS (PU3NYECKUX SIBJICHUM, B TOM YUCIE I IPOBEPKU
TUIIOTE3 U TOJIyUYE€HHUS TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATH, HAaydyHbIE OCHOBBI HaumOolee BaXXHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPAKTHYECKOTO HCIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB HSHEPrUM Ha OCHOBE 3aKOHa
MPEBPAIICHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB SHEPTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOTPAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenue ¢GU3MKM HAa YpOBHE OCHOBHOTO OOLIET0 0Opa3oBaHMs HANPABIEHO Ha JOCTHXKECHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B pesynbraTe m3ydeHus (puU3MKM Ha ypOBHE OCHOBHOIO 00Iero oOpa3zoBaHus y 00ydarollerocs
OyayT chopMHUPOBaHBI CICAYIOIINE TUYHOCTHBIE Pe3yIbTAThI B YACTH:

e 1) naTpMOTHYECKOTr0 BOCIIMTAHUSI:

® — MPOSIBICHHE HHTEpeca K MUCTOPHUHM M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOHN (pusmueckoi

® — [ICHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAM POCCUMCKUX YUEHBIX--(PU3UKOB;

e 2) rpakIaHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — TOTOBHOCTH K aKTUBHOMY Y4YaCTHUIO B O6CY)KI[€HI/H/I O6HICCTBCHHO 3HAYUMBIX N DTHYCCKUX
po0ieM, CBSI3aHHBIX C TPAKTUUECKUM NMPUMEHEHHEM JOCTUXKEHUN QU3UKU;

® — OCO3HAHUC BAXKHOCTHU MOPAJIBbHO--OTUUYCCKUX ITPUHIUIIOB B ACATCIbHOCTHU y‘IéHOFO;

e 3)3CTETHYECKOr0 BOCIIUTAHMS:

® — BOCHPHUATHE 3CTETUYECKMX KayecTB (U3NYECKON HayKu: €€ TapMOHHYHOTO IOCTPOECHHUS,
CTpOroCcTu, TOYHOCTH, JIAKOHUYHOCTH,

e 4) IIeHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HAaHHME IEHHOCTH (U3MYECKON HAYKHM KaK MOIIHOTO HWHCTPYMEHTa TO3HAHUS MHPA,
OCHOBBI Pa3BUTHUA TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIONIEN KYJIbTYpHI;

® — pa3BHUTHE HAyYHOMU JIF0003HATENFHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKOM e TENIbHOCTH;

e 5) opMupoBaHuS KYJIbTYPbI 310POBbSI H YMOIMOHAJILHOIO 0J1Ar OOy YH:

® — OCO3HaHHUE LIEHHOCTU Oe3omacHOro o0Opa3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BaYKHOCTH IPaBHJI OE30MACHOTO MOBEACHUS HAa TPAHCIOPTE, HA JOPOTaX, C SJIEKTPUUECKUM U TEIIOBBIM
000py0OBaHUEM B IOMAIIHUX YCIOBHSIX;

e — chopMHPOBAHHOCTh HaBbIKAa pedIEKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO ke
IpaBa y Ipyroro 4ejoBeKa;

e 6) TPYAOBOI0 BOCIIMTAHMSA:

® — AaKTUBHOE yYacTHE€ B PELICHUM MPAKTUYECKHX 3ajau (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTMYEeCKONM M COLMaJbHOM HamNpaBlIEHHOCTH, TPEOYIOIIUX B TOM
yuciie U GU3NYECKUX 3HAHMUIA;

® — MHTEpEC K MPAKTUYECKOMY HU3yUEHHIO TTPO(deccHil, CBSI3aHHBIX C (DU3HUKOIA;

e 7) 3K0JIOrM4eCKOIr0 BOCIIUTAHMSI:

e — OpHUEHTalUs Ha NpUMEHeHHWEe (U3MYECKUX 3HAHUM s pelieHust 3agad B o0yacTu
OKpY)Kalollel cpenbl, IUIAHUPOBAHMUS TOCTYNIKOB M OLIEHKH HMX BO3MOXHBIX IOCIEACTBUN Ui
OKpY’KaIoIlel CpeIbl;

® — OCO3HaHUE II100aTLHOTO XapaKkTepa YKOJIOTUYECKUX MPOOIeM U MyTel X peuieHus;

e 8) aganTauuM K H3MEHSIIOIUMCS YCJIOBUSIM COMMATBLHON M MPUPOIHON Cpeabl:

e — MOTPEOHOCTh BO B3aUMO/ICHCTBUU MPHU BHITIOJHEHUU UCCIEOBAHUM U MPOEKTOB (U3UUECKOM
HaIPaBJI€HHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JIPYTUX;

® — [IOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO IEATEIbHOCTB;

e — MOTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHWI, B TOM Yucie (GOPMYIUPOBATh UACH, TIOHSATHUS,
TUMNOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSX;



® — 0CO3HaHHUE JCPUIUTOB COOCTBEHHBIX 3HAHMI U KOMIICTEHTHOCTEH B 00JIacTH (PU3HKH;

® — [UIAHUPOBAHHE CBOCTO PA3BHUTHUS B IPHOOPETCHUH HOBBIX (PU3MUYCCKUX 3HAHMIA;

® — CTPEMJICHHME aHAJIM3UPOBATh M BBISBJIATH B3aMMOCBSI3U IPUPOJIbI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIC C UCIOJIb30BaHHEM (DU3UYCCKUX 3HAHUIA;

e — OIICHKA CBOMX JCHCTBUI C yIETOM BIIMSHUS HA OKPY)KAIOIIYIO CPETY, BO3MOKHBIX
rI00aIbHBIX OCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHus mporpaMMmbl Mo (DU3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
obyyarorierocs 0yayT copMUpoBaHbl MeTanpeaIMeTHbIE Pe3yJbTaThl, BKIIOYAONINE TTO3HABATEIIbHbBIC
yYHUBEpCaJbHble y4eOHbIE JEWCTBHUS, KOMMYHHKAaTHUBHbIE YHHMBEpCalbHbIE Yy4eOHbIE JEHCTBUS,
perynaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JelCcTBUSA

Ba3oBble Jornueckue neiicTBHA:

® BBISABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHHIA);

® YCTAaHABJIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCUpUKALlMK, OCHOBAHUA HJs 0000IIeHus Hu
CpaBHEHUS;

® BLIBIATH 3aKOHOMEPHOCTHM U TPOTUBOPEUMsS B paccMaTpUBaeMbIX (akTax, HTaHHBIX U
HaOIOICHUSAX, OTHOCAUIUXCS K (PU3MUECKUM SBIICHUSIM;

® BBHISBJIATh NPUYMHHO--CIIECACTBEHHBIE CBS3U MPHU U3YYCHUH (PU3NYECKUX SBJICHUN U MPOIIECCOB,
JeNaTh BBIBOJBI C HCIOJIB30BAHUEM JENYKTUBHBIX W HWHIAYKTHBHBIX YMO3AaKIOYEHUM, BBIJIBUTaTh
TUIOTE3bI O B3aUMOCBS3SX (PU3NUECKUX BEIHUNH;

® CaMOCTOSITEJILHO BBIOMpaATh croco® pemieHuss ydeOHOW (u3mdyeckod 3amayu  (CpaBHEHUE
HECKOJIbKUX BapUaHTOB peIlIeHus, BbIOOp Hambosiee MOAXOIANIEr0 C Y4ETOM CaMOCTOATENbHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ncciaenoBareLCcKue AeiiCTBHA.

® UCII0JIb30BATh BOIIPOCHI KaK UCCIEA0BATENbCKUA HHCTPYMEHT ITO3HAHMS;

® [POBOAUTH MO CAMOCTOSITEIFHO COCTaBJICHHOMY IIJIaHYy OIBIT, HECIOXKHBIA (PU3NUECKHIA
AKCIEPUMEHT, HEOOJIbIIOE HCCIe0BaHNEe PU3NYECKOTO SIBICHUS,

® OIICHMBAaTh Ha NPUMEHMMOCTh M JIOCTOBEPHOCTh HWH(MOPMALNIO, TMOJIYYEHHYIO B XOJe
HCCIEA0BaHUS WU SKCIIEPUMEHTA;

® CaMOCTOSITENBbHO (HOpMyIUPOBaTh OOOOIICHHUS U BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO
HaAOIIO/ICHUS, OTIbITA, UCCIICIOBAHMS;

® [POrHO3MPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PUINYECKUX MPOLIECCOB, a TaKkKe
BBIJIBUT'aTh MPEIOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Padora ¢ nndopmanmeii:

® TPUMEHSTH pa3M4Hble METObI, HHCTPYMEHTBI U 3alIpOChl IPU MOUCKE U 0TOOpe MHPOpMaLUU
WIN JJAHHBIX C Y4ETOM NpeIoKEeHHON yueOHOH (hu3ndeckoi 3a1auu;

® aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIMIO PA3JIUYHBIX BHJIOB U
(dbopM npencTaBiIeHus;



® CaMOCTOSITENIbHO  BBIOMpAaTh ONTUMaNbHYIO (opMmy mpencTaBieHHs HWHPOpMALUU |
WUTIOCTPUPOBATh peIIacMble 3aJa4d HECIOKHBIMH CXEMaMH, JuarpaMMamMu, WHOW rpadukoii M ux
KOMOMHAIIMSAMU.

KoMMyHuKaTHBHBIE YHHUBeEpPcAIbHbIE YueOHbIE NelicTBHUS:

e B X0Jic OOCYXIEHUs y4eOHOTO MaTrepuaja, pe3yJIbTaToB JA0OPATOPHBIX pPadOT U IMPOCKTOB
3aJaBaTh BOIIPOCHI 10 CYIIECTBY OOCY)KIAeMO#l TeMbl W BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha PEIICHUE
3aJlauy U MojJepKaHue 01aroxenaTeIbHOCTH OOLICHUS;

® COIOCTaBJISATh CBOM CYXKIEHHS C CYXICHHSIMH IPYrUX yYacTHUKOB JAUANOTa, OOHAPYKUBATh
pa3IM4Mre U CXOJCTBO MO3UILIMIL;

® BBIpaXaTh CBOIO TOYKY 3PCHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e TyONMYHO TIPEACTABIATH PE3YIbTATHl BBITIOJHEHHOTO (H3MYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIE0OBAHUS, TIPOCKTA);

e TOHMMATh W UCIOJB30BaTh NPEUMYIIECTBA KOMAHJHOW ¥ WHIUBUIYAITBHOW pabOTBHl TpH
pElIeHUH KOHKPETHOM (pu3nYecKoil mpoOiIeMsl;

® TPUHUMATH IEJIH COBMECTHOM JEATCIILHOCTH, OPTaHU30BBIBAThH JICHCTBHUS MO €€ JOCTHKCHHIO:
pacmpenensiaTb poJid, OOCYKIaTh TPOIECCHl M PE3YyIbTaThl COBMECTHOW paloThl, 0000mIaTh MHEHUS
HECKOJIBKUX JTIOACH;

® BBINOJIHATH CBOIO YacTh pabOThI, TOCTUTAask KAYECTBEHHOTO Pe3yibTaTa M0 CBOEMY HaIPaBICHHIO
Y KOOPAWHHUPYS CBOU JCUCTBUS C APYTUMHU WICHAMHU KOMAaH/IbI,

® OIICHMBATh KA4eCTBO CBOETr0 BKJIaJa B OOIIUI TPOJYKT IO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranuszanms:

® BBIABJISITH NMPOOJEMBI B JKU3HCHHBIX W YUYEOHBIX CHTYallUAX, TPEOYIOMMX JUIsl PEIICHHS
(hM3UYECKUX 3HAHUM;

® OPHUEHTUPOBATHCS B PA3IMYHBIX IMOJIXOJAX MPHUHATHS PEIICHUH (MHAWNBUIYaTbHOE, MPUHATHE
pelieHus B rpyImie, IPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITEIBLHO COCTABIIITH AJITOPUTM PEIICHHS (PU3UICCKON 3a7aud WM TUTaHA MCCIICIOBAHUS
Cc Y4€TOM HMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeiJiaracMble
BAapUAaHTHI PEIICHHUIA;

e JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH HHTEJIJIEKT:

® J1aBaTh aJCKBATHYIO OLICHKY CUTYAllUH U MpeiaraTh miaH e€ U3MEHEeHHUS,

® OOBSACHATH MPUYHHBI JOCTIKEHUS (HEIOCTHIKEHHS) PE3yIbTaTOB ACITEIbHOCTH, JIaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHUBHI B JEATEIHHOCTH (B TOM 4YHCIE€ B XOJ BBHINONHEHHS (UIHUYECKOTO
WCCIEIOBAHUSI WU TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, HM3MEHUBIINXCS CUTYAIIH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEN;

® OIIEHUMBATH COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

® CTaBUThH ce0s HA MECTO JIPYroro 4eloBeKa B XOJ€ CIOpa WM JUCKYCCHU HAa HAYUYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYTrOro;

e TpH3HABaTh CBOE MPABO HA OIMMOKY MPH pelIeHUH (HU3MUECKUX 3a/1a4 UIU B YTBEPXKACHUAX HA
Hay4HbIE TEMBI M TAKOE K€ MPaBO JAPYroro.



HNPEJIMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 7 KJiacce MpeIMETHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXaTb
C(OPMHUPOBAHHOCTD y OOYJAIOIIUXCS YMEHUI:

® JICIOJIb30BaTh TOHATHSA: (U3NYECKHE W XUMHUYECKHUE SIBJICHUS, HAONIOJCHHE, DKCIIEPHMEHT,
MOJ€Jlb, TUIIOTE3a, €ANHUIBI (PU3NUECKUX BEIUYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSIHUS BEILLECTBA
(TBEpHOE, KHMAKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBWIXKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPaeKTOpHs, paBHOJEHCTByIOWIas cuia, aedopmMauus (ymnpyras, IJIaCTHYECKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;

e pasznuyaTh sBIeHUA (AudQy3ua, TEMIOBOE [BWKEHHE YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE [IBIKEHHUE, WHEPIUs, B3aUMOJEUCTBHE TeJ, paBHOBECHE TBEPIBIX TEN C
3aKpEMIEHHOW OChIO BpalleHMs, Iepefaya JaBleHUs TBEPIABIMU TellaMH, >KUIKOCTAMM U Ta3aMu,
aTMoc(epHOe [aBleHHUE, IJaBaHUE TeJl, IPEBpAIICHHUs] MEXaHMYEeCKOW SHEpruu) MO OMNMCAHHUI0 HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

® DAcMoO3HaBATh MPOSBIEHUE W3YYEHHBIX (U3MUECKUX SBJICHUNH B OKpPY)KAIOLIEM MHpE, B TOM
yucie (U3NUECKHe SBJICHUS B MPUPOJE: MPUMEPHI IBIDKEHUS C PA3IUYHBIMA CKOPOCTSIMH B XKWUBOU U
HEXUBOU NpUpoJie, IeiCTBUE CUIIBI TPEHHS B MPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(EPHOTO JaBJICHUS Ha
KUBOI OpraHusM, IJaBaHue pbIO, pbluark B TeJie YeJIOBEKa, PU ITOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y
B yueOHYI0, BBIJIENIATh CYIIIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SIBICHHUI;

® ONNCHIBaTh M3y4YCHHBIE CBOMCTBa Tel U (PU3MUECKUE SBJICHUS, HCIOJB3YS (QU3NYECKHE
BETUYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHAS CKOPOCTb, CHIIA
YIOPYrOCTH, CHJIa TSHKECTH, BeC Tejla, Cuia TpeHus, AaBieHue (TBEPAOTO Tena, >KUAKOCTH, rasa),
BBITAJIKMBAIOIIAs CUJla, MEXaHU4YecKass padoTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHJIbI, KO3 UIUEHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKasl M IOTEHI[MAIbHAS SHEPTus), IPU ONHMCAHUU MTPABUIIBHO
TPakTOBaTh (PU3UYECKHI CMBICI HCHOJIb3YEMbIX BEIWYMH, UX OO03HAYEHUS U EIUHHLBI (PU3NYECKUX
BEJIMYMH, HAXOAUTH (GOPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (DPU3UYECKYIO BEIMYUHY C APYTUMHU BEIHMUYMHAMU,
CTPOUTH rpaQUKU U3y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

® XapakTepu3oBaTh CBOWCTBAa Tel, (U3MUECKHUE SIBICHUS M TMPOIECCHI, HCIOJb3Yys IpaBHIia
CIIOKEHUS CcwI (BIOJIb OMHOM mpsiMoii), 3akoH ['yka, 3akon Ilackais, 3akoH Apxumena, MPaBHIIO
paBHOBecHs pbluara (010Ka), «30JI0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPaHEHHsI MEXaHMYECKON SHEPruH,
IIPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alMChIBATh €T0 MaTEMaTHYECKOE BhIPAKEHHE;

e 00BsACHATH (hU3MUECKUE SIBIICHUS, NPOIECCHl U CBOICTBA TEl, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBISTh MPUYMHHO--CICACTBEHHBIE  CBS3H,
CTpOUTH OOBSICHEHHE U3 1—2 JOTrMYecKHX IIaroB ¢ Oomopod Ha 1—2 M3ydyeHHBIX CBOMCTBA (DU3MUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemaTh pacu€THbIC 337a4dl B 1—2 NEHCTBUS, UCHOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
(bu3nueckre BEeTUYHUHBI: HA OCHOBE aHAlIM3a YCIIOBHUS 3a/1a4M 3alUChIBATH KPATKOE YCIOBHE, MO CTABISThH
¢busznueckue BeMMYMHBI B (QOPMYIBl U TPOBOAMTH pPACU€Thl, HAXOAWTH CIIPAaBOYHBbIC JaHHBIE,
HE0OXO0IMMBIE [T PEeIlIeHus 3aj1a4, OIIEHUBATh PEATMCTUYHOCTD MOJIy4eHHON (PU3NUEeCKON BETHUNHBL;

® pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEUIUTh MPH TOMOIIHU (PU3UYECKHX METOJOB, B
OTMHMCAHWU HWCCIEAOBAHUS BBIICISATh MPOBEPSEMOE TPENojoKeHue (THIOTe3y), pa3nuyarb U
WHTEPIPETUPOBATH MOTYUYEHHBIH PE3yNbTaT, HAXOJUTH OMIMOKU B XOJ€ OMBITA, JIeNaTh BBIBOJBI MO €T0
pe3ynbTaTam;



® TPOBOJHUTH OMNBITHI MO HAOIIOACHUIO (PU3MYECKHX SIBICHUNA WM (U3NYECKUX CBOWCTB TEI:
(dopMynupoBaTh  MPOBEpSIEMbIE  IMPEAINOJIOKEHUs, COOMpaTh YCTAHOBKY M3  NPEIOKEHHOTO
000pyZI0BaHUs, 3aIMCHIBATH X0 OTBITa U (POPMYIIUPOBATH BHIBOIBI;

® BBINOJIHATH MpPSIMBIE HM3MEPEHHS pPACCTOSHUS, BPEMEHM, MacChl Teia, 00bEMa, CHIIBI U
TEeMIepaTypbl C WCIOJb30BAHUEM aHAJIOTOBBIX M HH(POBBIX MPHOOPOB, 3aNHCHIBATH IMOKA3aHUSA
prOOPOB ¢ YIETOM 3aJJaHHOM a0COTIOTHOM MOTPEITHOCTA U3MEPEHUH;

® [IPOBOAMTH MCCIEAOBAHHUE 3aBUCHUMOCTHM OJHOM (U3NYECKOW BEJIWYMHBI OT JAPYrol c
HCI0JIb30BAHNEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JBUKYLIETOCs Tejla OT BPEMEHU
JBYDKEHUS Tella, CUJIBI TPEHHS CKOJBKEHHS OT Beca Tella, KauyecTBa OOpabOTKH TOBEPXHOCTEH TeNl U
HE3aBHCUMOCTU CHJIBI TPEHHUS OT IUIOLIAAM CONPUKOCHOBEHHUS TeEJ, CHJIbl YIPYroCTH OT YJUIMHEHUS
MPYKUHBI, BBITAIKMBAIOIIEH CUJIBI OT 00bEMA MOrPYKEHHOW YacTHU Tejla U OT IUIOTHOCTH >KUJKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH TeJIa, OT TNIyOUHBI, Ha KOTOPYIO MOTPYKEHO TeJNO, YCIOBHM IIaBaHUS Ted,
YCIIOBUH paBHOBECHsI pbplyara U OJIOKOB), y4acTBOBAaTh B IJIAHUPOBAHMHM Y4€OHOTO HCCIIEJOBAHMUS,
coOupaTb YCTAaHOBKY U BBINOJHATH M3MEPEHUs, CcIeAys MpeaIoKeHHOMY IUIaHy, (QUKCHUpPOBAThH
pe3ynbTaThl TMOJYYEHHOM 3aBUCHUMOCTH (DUM3MUYECKUMX BEJIWYMH B BHJIE NPEUIOKEHHBIX TaOIHUI[ M
rpaduKoB, J1enaTh BBIBOJIBI [0 pe3yJibTaTaM HCCIEA0BAHNUS;

® IPOBOJAMTH KOCBEHHbIE M3MEpPEHHS (PU3MUECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA >KUAKOCTU U
TBEPIOTO TeNa, CHJIa TPEHUSI CKOJIbKEHHUS, TaBJIeHUE BO3/lyXa, BHITAIIKUBAIOIIAs CUJia, JeCTByIONIas Ha
MOTPYKEHHOE B KHUAKOCTh TeJ0, KOA(D(ULIMEHT IMOJIE3HOTO JIEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYs
MPeI0’)KEHHOW MHCTPYKIIMU: TIPU BBITIOJIHEHUU W3MEPEHHUI COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYMCIISATH 3HAYEHHE NCKOMOM BETMYMHBI;

e CcOOJIIO/IaTh MPaBHJIa TEXHUKU OE30TIACHOCTH MPHU paboTe ¢ TabopaTOpPHBIM 000PYT0BAHUEM;

® YyKa3blBaTb NPHUHLMIIBI JEHCTBUS NPUOOPOB M TEXHMUYECKMX YCTPOMCTB: BECBHI, TEPMOMETD,
JUHAMOMETp, CooOIIaoIuecs cocyasl, OapoMmeTp, pblyar, MOJBUXKHBI W HENOJBMXKHBIM  OJIOK,
HAKJIOHHAs! INIOCKOCTB;

® XapaKTepHU30BaTh NPUHLUIBI JEHCTBUS M3YYEHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMopoil Ha MX ONMCaHusA (B TOM 4YMCIE: MOAIIMUIHHUKM, YCTPOWCTBO BOJOIPOBOJA, THUAPABIMYECKUN
IIpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOIl HAacoC, apeoMeTp), HUCHOJIb3ys 3HAHUA O CBOMCTBax
(bu3n4ecKux ABJICHUH U HEOOXOJUMbIe (PU3MUECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOJUTH IpUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEpax) NPAaKTUYECKOTO HCIOJIb30BaHUS
¢Gu3nyecKkux 3HAHUN B IOBCEIHEBHOW >KM3HM A oOecriedeHus O€30IaCHOCTH HpU OOpalleHuHu ¢
npubopaMM U TEXHUYECKMMM YCTPONCTBAMM, COXpPAHEHHs 3[0pOBbS UM  COOJIOAECHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOILLEN CPELE;

® OCYUIECTBIATh OTOOP MCTOUYHUKOB HMH(popMmanuu B VIHTepHETe B COOTBETCTBUHM C 3aJaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW MU IIYTEM CPAaBHEHHUS Pa3IUYHBIX MCTOYHHUKOB
BBIJICNIATh HH(POPMALIUIO, KOTOPAs SIBJIETCS IPOTUBOPEUMBON MIIM MOXKET ObITh HEZOCTOBEPHOI;

® JCIOJIb30BaTh MPU BBINOJHEHWH Y4YEOHBIX 3aJaHMi HAayYHO--HIOMYJSPHYIO JIUTEPaTypy
(GU3NYECKOTO CO/AEp)KaHUs, CIPABOUHBIE MaTepuanbl, pecypchbl ceTd WHTepHeT, BialeTh NpUEMaMU
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMALIMH U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/aBaThb COOCTBEHHbIE KpaTKUE IHCbMEHHbIE U YCTHBIE COOOLIEHHS Ha OCHOBE 2-3
UCTOYHUKOB HMH(popManmu (HU3NUECKOro COJep)KaHUs, B TOM 4YHWCIE MyOJIWYHO JieslaTh KpaTKHe
COOOLIEHNS O pe3ysbTaTaxX MPOEKTOB WM y4eOHBIX MCCIEIOBAaHUM, MIPH 3TOM IPaMOTHO HCIOJIb30BATh
M3yYEHHBIN MOHATHHMHBIN anmapart Kypca (pu3MKH, COITPOBOXKIATh BBICTYIUIEHUE MPe3eHTalueH;

® [IpU BBINOJHEHUU YUYE€OHBIX MPOEKTOB U UCCIEIOBAHUN pacHpeesTh 00s3aHHOCTU B TpyIIe B
COOTBETCTBUU C NIOCTABJICHHBIMU 33Jla4aMH, CJIEIUTH 3a BBIIIOJIHEHNEM IUIaHA IEHCTBUI, aIEKBATHO



OIICHUBATh COOCTBEHHBIM BKJIQJ B JCATCILHOCTh TPYIIBI, BBICTPAaUBAaTh KOMMYHHKATHBHOE
B3aUMO/ICICTBUE, YYUTHIBAS MHEHHE OKPYKAIOIIHX.

K xonimy oOyueHusi B 8 kijiacce mpeIMeTHbIC pe3ylbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(hOPMUPOBAHHOCTH Y 00YJAIOIINXCS YMECHHUIA:

® CIIOJIb30BAaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE JIBM)KEHHUE aTOMOB M MOJIEKYII,
arperaTHbeIC COCTOSIHHSI BEIIECTBA, KPUCTALNTUICCKHE  aMOP(HBIC Tea, HACKIICHHBIA U HEHACBHIICHHBIN
nap, BJIQXHOCTh BO3/yXa, TEeMIIepaTypa, BHYTPEHHsSS SHEPrus, TEIJIOBOW JBHUTATelNb, SJEMEHTAPHBIN
ANEKTPUYECKUH 3apsifl, SIEKTPUUYECKOE T0JIe, TPOBOJTHUKH U JUICKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUYECKUMA
TOK, MAarHUTHOE TIOJIE;

e pa3nuuaTh SABJICHUS (TEIJIOBOE pacIIMpPEHHUE U CKaTue, TEIUloliepeiada, TEIJI0BOE PaBHOBECHUE,
CMayMBaHMWE, KaMWUIAPHbIE SBJICHUSA, UCHApPEHHE, KOHACHCAIMS, IUIABJICHHUE, KPUCTALTH3ALUS
(oTBepneBaHME), KUTIEHUE, TEIUIoNepeaada (TerIoNnpOBOAHOCTb, KOHBEKIIUS, U3ITYUCHHE), DJICKTPHU3ALUS
TeJ, B3aUMO/ICHCTBUE 3apsAJIOB, NEUCTBUS JEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBUE
MAarHuTOB, JIEWCTBHE MArHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, JJIEKTPOMArHUTHAs WHIYKIUS) TI0
OTIMCAHUIO WX XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAaHHOE (PU3NUECKOe
SIBJICHHE;

® pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MYECKUX SBICHUN B OKPYXKAIOINEeM MHUpPE, B TOM
yucie GU3NIECKue sIBJICHUS B PUPO/JIC: MOBEPXHOCTHOE HATHKEHUE U KAMMIIISIPHBIC SIBJICHUS B TIPUPOJIC,
KpUCTAJIJIBI B IIpHUpojie, u3nydeHue CollHIla, 3aMep3aHnue BOJI0OEMOB, MOPCKHE Opu3bl, 00pa30BaHHUE POCHI,
TyMaHa, WHEes, CHEra, JJIEKTPUYECKHE SIBJICHHS B aTtMocdepe, JJIEKTPUUECTBO >KHUBBIX OPraHU3MOB,
MarHuTHOE mosie 3eMJyH, Apei( MOIICOB, POJb MAarHUTHOTO MOJS Ul KM3HU Ha 3emJe, MOJIsIpHOe
CUSTHUE, TIPU 3TOM TEPEeBOAMTH MPAKTUYECKYIO 33aJady B y4eOHYIO, BBIJEINSATH CYIECTBEHHbIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SBIICHUM;

® ONNCHIBaTh M3y4YCHHBIE CBOMCTBa Ten U (U3MUECKUE SIBICHUS, HCIONB3YS (QU3NYECKHe
BEJIMYMHBI (TeMmIepaTypa, BHYTPEHHSISI SHEpPrusi, KOJMYECTBO TEIUIOTHI, YZAeNbHas TEII0EMKOCTh
BEIIECTBA, YyJAelbHas TEIJIOTa IUIABJICHHUS, YAeJIbHas TeIIoTa MapooOpa3oBaHUsl, yAeIbHAs TEIJIoTa
CropaHusi TOTUIMBA, KOOPPUIIMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTENIbHAS BIaKHOCTD
BO3JlyXa, SJIEKTPUYECKUN 3apsijl, CUjia TOKa, DJIEKTPUUYECKOE HANpPSHKEHUE, CONMPOTUBJICHHE MPOBOTHUKA,
yAETbHOE COIMPOTHUBIIEHUE BEIIECTBa, pabOTa M MOIIHOCTH JJIEKTPUYECKOr0 TOKAa), MPU OMUCAHHUH
MPaBWJIBHO TPAKTOBaTh (PU3UYECKUIM CMBICI MCIOJIb3yeMbIX BEJIMYMH, OOO3HAUYEHUS U EIUHUIIBI
(buznyecKux BEIWYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYI0 (PH3UYECKYI0 BEIIMYUHY C APYTHUMHU
BEJTUYMHAMHU, CTPOUTH IPaQUKU U3yYCHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEIUYUH;

® XapakTepu3oBaTh CBOWMCTBAa TeJ, (PU3UYECKHE SIBICHUS W MPOLECCHl, UCIHOIB3Yysl OCHOBHBIC
MOJIOKEHUST MOJICKYJISIPHO--KHHETUYECKON TEOPUU CTPOEHUS BEIIECTBA, MPUHIIMUI CYEPHO3ULIUN TOJIeH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH Oma JUisi ydacTKa Liemu, 3akoH JIKoymsa—
JleHia, 3aKOH COXpaHEHHs SHEPTUH, IPU ITOM JIaBaTh CIOBECHYIO (JOPMYIHMPOBKY 3aKOHA M 3alKCHIBAThH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

e 00BsACHATH (U3MYECKUE TMPOIECCHl U CBOICTBA TN, B TOM YHCIE M B KOHTEKCTE CHUTyallUl
MPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbISBIATh [MPUUMHHO-CIEACTBEHHBIE CBA3M, CTPOUTH
oOBsicHeHHE U3 1—2 NOTUYECKUX IIaroB ¢ OMOpOod Ha 1-2 M3y4eHHBIX CBOMCTBA (DU3MUECKUX SBIICHUMH,
(bu3MUYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTE;

e pemaTh pacuéTHBIC 3aJaydl B 2—3 JEWUCTBUSA, UCIOJB3YS 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE
(bu3znuecKkrue BENMYUHBI: HA OCHOBE aHAllM3a YCJIOBHS 33a[]aul 3alUChIBaTh KPATKOE YCIOBUE, BBHISBIIATH
HEJOCTAaTOK JAHHBIX JUIsl PEIIeHUs 3a7aud, BBIOMpATh 3aKOHBI U (QOPMYNBI, HEOOXOAUMBIE TS €&
pelIeHus, TPOBOAUTH PACUYEThl M CpPaBHUBATH IOJIYYCHHOE 3HAa4YeHHE (U3MUECKON BEIUYMHBI C
W3BECTHBIMU JIaHHBIMU;



® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PpEIIUTh MPH NOMOLIM (PU3HYECKHX METOJIOB,
HCIIOJBb3ysl  ONMCAaHUE UCCIECIOBAaHMS, BBIICIATH IPOBEPAEMOE  IPEAINOJIOKECHHE,  OLICHUBATh
IIPAaBUIIBHOCTD IIOPsIIKA IIPOBEICHUS UCCIICOBAHUS, JEJIaTh BbIBOIBI;

® TPOBOJHUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBJICHUN MM (PU3MYECKHX CBOMCTB TeI
(KanwIsipHbIE SIBJIEHHS, 3aBUCUMOCTH JABJIEHUS BO3/1yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH
Ipolecca OCTHIBAHUS W HarpeBaHUs MpPU HU3IYYEHUM OT LBETa H3JIydaroued (moriouaromei)
IIOBEPXHOCTH, CKOPOCTh HCIIAPEHHUs BOJBI OT TEMIEPATYPHI XUIAKOCTH M IUIOMIAAA €€ IOBEPXHOCTH,
EKTPU3ALHNS TEJI U B3aUMOJICHCTBUE JICKTPUUECKHUX 3apsii0B, B3aUMOICHCTBUE NIOCTOSHHBIX MAarHUTOB,
BU3yalM3alisi MarHUTHBIX NOJIEH MOCTOSIHHBIX MarHUTOB, JEMCTBHUSI MArHUTHOIO I0JI1 HA IPOBOJHUK C
TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOABUIATENSl MOCTOSHHOIO TOKAa): (POPMYIHpPOBaTh
IIpOBEpsieMbIE MPEATIONI0KEHHS, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOIO 000PYyA0BAHUS, ONIMCHIBATH X0
ombITa U (POPMYIHPOBATH BBIBObL;

® BBINOJHATH IPSIMbIE U3MEPEHUSI TEMITEPATYpPbl, OTHOCUTENILHOM BJIaKHOCTU BO3yXa, CUJIbI TOKA,
HaIpsDKEHUS ¢ UCIOJIb30BAaHUEM AHAJOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEIUYHMH, CPABHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

® [POBOAMTH MCCIEAOBAHME 3aBUCHUMOCTH OJHOM (U3WYECKOM BEIWYUHBI OT JAPYrol ¢
UCIOJIb30BAHMEM TIPSMBIX H3MEPEHHH (3aBHCUMOCTh CONPOTHBICHHUS IPOBOJHHUKA OT €ro JJIMHBI,
IJIOIIA M TIOTIEPEYHOTO CEYEHHsS] W YIAEIbHOTO CONPOTUBIIEHUS BEHIECTBA IPOBOJHUKA, CHJIBI TOKA,
HIYIIEro 4epe3 IMPOBOJHHK, OT HAIPSDKEHUs Ha NPOBOJHUKE, MCCIEIOBAHHE MOCIEHOBATEIBHOIO M
MapajuleIbHOTO COEIUHEHH TMPOBOJHUKOB): IUIAHUPOBATh MCCIEA0BAaHUE, COOMpPATh YCTAaHOBKY U
BBITNIOJIHATh M3MEPEHHUs, CIeayd MpelIoKEeHHOMY IUIaHy, (UKCHPOBAaTh pe3yNbTaThl IOJTY4€HHON
3aBHCUMOCTH B BHJIE TaOJIUI] U TpaUKOB, A€IaTh BBIBOJBI 0 PE3yIbTaTaM HCCIEI0BaHMS;

® TPOBOJUTH KOCBEHHBbIE M3MEPEHMs (U3MUECKUX BEIMYMH (yIeJbHas TEIIOEMKOCTh BELIECTBA,
COINIPOTHUBJIEHUE IPOBOJHKMKA, pabOoTa M MOLIHOCTh MIEKTPUUYECKOTO TOKA): IJIAHUPOBATH H3MEPEHHS,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIE1ys IPEIJI0KEHHON HHCTPYKIIUH, Y BBIYUCIIATh 3HAUECHHUE
BEJINYMHBI;

e co0I0AaTh IpaBUiIa TEXHUKH O€30M1aCHOCTH MU paboTe ¢ 1abopaTOpHBIM 000PYJOBAHUEM;

® XapaKTepHU30BaTh MPUHLUIBI JICHCTBUA H3Y4EHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpoi Ha UX omnucaHus (B TOM 4YMCIE: CHCT€Ma OTOIUICHHs JOMOB, TMI'POMETp, MapoBas TypOHHA,
amMIepMeTp, BOJBTMETP, CUETUUK DJIEKTPUYECKOH HSHEPIUH, 3IEKTPOOCBETUTENbHbIE IMPHOOPHI,
HarpeBaresbHbIE 3JIEKTPONPUOOPHl (IIPUMEpPBI), WIEKTPUUECKHE MPEIOXPAHUTENH, HICKTPOMArHuT,
JIEKTPOJBHUraTellb IMOCTOSHHOIO TOKAa), HCMOJIb3Ysl 3HAHUSA O CBONCTBaX (PU3MUECKUX SBJICHUH H
Heo0Xx0AuMble (PU3NYECKUE 3aKOHOMEPHOCTH;

® Ppacro3HaBaTh IMPOCTbIE TEXHUUECKUE YCTPONCTBA M H3MEPUTENIbHbIE MPUOOPHI MO CXEMaM U
CXEeMAaTUYHbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETp, JBUIATEINb
BHYTPEHHEI0 CrOpaHus, OJJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUECKUX Lene c
MIOCJIEIOBATEIbHBIM U TapaulebHBIM COEJIMHEHMEM 3JIEMEHTOB, pasinyas YCJIOBHbIE 0003HAuCHMS
JJIEMEHTOB JIEKTPUUECKUX LIETIEH;

® [PUBOJUTH NpUMEPHI (HAXOAUTh MH(GOPMAIHMIO O NMPUMEpax) MPAaKTUYECKOTO HCIOJIb30BAHUS
¢u3nYecKux 3HAHUH B TOBCEIHEBHOW >KM3HM A oOecriedeHus: 0e30IacHOCTH MHpU OOpalleHuHu ¢
npubopaMu U TEXHMYECKMMM YCTPOHCTBAMM, COXpPAHEHHs 3J0pOBbS U  COOJIIOJCHHUS HOPM
9KOJIOTHYECKOI0 NTOBEJIEHUS B OKPYKAIOILEH Cpele;

® OCyHIECTBIATh MOUCK HHpopMmamuu ¢Qusnyeckoro coaepxkanus B IHTepHeTe, Ha OCHOBe
UMEIOIIMXCA 3HAHUH W NYTEM CpaBHEHHUsS JOIMOJIHUTEIbHBIX HCTOYHHMKOB BBLAEIATH HH(OpPMAIHIO,
KOTOpast ABISETCS MPOTUBOPEUMBON HIIM MOXKET ObITh HEJJOCTOBEPHOM;



® JICIOJIb30BAaTh MPU BBINOJHEHWH YUYEOHBIX 3aJaHMil HAYYHO--NIOMYJSIPHYIO JIUTEPATypy
(GU3NYECKOTO COACp)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchbl ceTd WHTepHeT, BiaueTh NpuEéMamMH
KOHCTIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMALIMH U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPaTKHE YCTHBIE COOOIeHMs, 00001mas HHPOPMALIUIO
U3 HECKOJBKMX HCTOYHHKOB (HM3MYECKOTO COACpKaHUS, B TOM 4YHCIE IyOIMYHO TPEACTaBIATH
pe3yabTaThl MPOCKTHON WM HMCCIENIOBATEIBCKONW NESITEIBHOCTH, MPH 3TOM TPAMOTHO HCIIOJIB30BATh
W3yYEHHBIN TOHATHIHBINA anmapar Kypca (pU3HuKH, COIPOBOKIAATH BBICTYIUICHUE TIPE3EHTALINCH;

® TIpU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HMCCIIEIOBAHUIN (DU3NYECKUX MPOIECCOB PACHPEACTIATH
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMH 33Ja4aMH, CICIUTh 32 BBHIIOJHEHHEM IUIaHA
JEWCTBUI U KOPPEKTUPOBAThH €T0, aJeKBATHO OLICHUBATh COOCTBEHHBIN BKJIAJ B JESATEIHHOCTH TPYIIIIHI,
BBICTPaMBAaTh KOMMYHHUKAaTHBHOE B3aMMO/ICHCTBHE, MPOSIBIISSE TOTOBHOCTH pa3pemiaTh KOH(PIUKTHI.

K koHmy oOyueHus B 9 KJacce MmpeIMETHBIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaThb
copMUPOBAHHOCTH Y O0YJAIOMINXCS YMEHHHI:

® JICIIOJIb30BATh MOHATHUS: CUCTEMa OTCUETa, MaTepUaIbHAsI TOUKA, TPAEKTOPHS, OTHOCHTEIHHOCTh
MEXaHMYECKOTO IBIDKEHUS, nedopmanms (yrmpyras, IUIacTH4YecKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb W TEPErpy3KH, IEHTP THKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP THKECTH
TBEPIOTO Tella, pPaBHOBECHE, MEXaHWYECKHWEe KoleOaHWs W BOJHBI, 3BYK, WH(QPA3BYK M YIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJHBI, IIKaJa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JAbHO30PKOCTH,
CTIEKTPHI UCITYCKaHUS U TIOTJIONICHNUS, allb(a-, OeTa- ¥ raMMa-u3IydeHHs], U30TOIB, SIePHAsT SHEPTCTHKA,

e pasznuuaTh sABIEHHWS (paBHOMEpPHOE H  HEpaBHOMEPHOE MPSIMOJIMHEHHOE JBU)KCHUE,
PaBHOYCKOPEHHOE TIPSMOJIMHEWHOE JBIKEHHE, CBOOOJHOE MaJCHUE TeN, PAaBHOMEPHOE JBIKEHHE IO
OKPY)KHOCTH, B3aMOJICHCTBHE TEJ, PEaKTUBHOE JIBID)KEHHE, KoJieOaTeIbHOE JBIDKEHHE (3aTyXarolue U
BBIHYX/ICHHbIC KOJIeOaHMs), PE30HAHC, BOJHOBOE MABIKCHHE, OTPaKEHHE 3BYKa, HPSMOJIHMHEHHOE
pacmpocTpaHeHHe, OTpaKEHHE | TPEJIOMIICHHE CBETa, IIOJJHOE BHYTPEHHEE OTpakKeHHE CBETa,
pasiioykeHne Oenoro cBeTa B CHEKTP U CIO0KEHHE CIIEKTPAIbHBIX IBETOB, AUCIIEPCUS CBETA, €CTECTBEHHAS
PaaroOaKTHBHOCTh, BO3SHUKHOBEHHE JHMHEHYATOrO CIIEKTpa M3JIYYCHHUS) MO ONMCAHUIO MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OTIBITOB, IEMOHCTPHPYIOIINX JaHHOE (PH3UUECKOE SBIICHUE,

® pacro3HaBaTh NPOSIBICHWE W3YYCHHBIX (U3MYECKUX SIBICHUH B OKpYKalomeM Mupe (B TOM
yucine (U3NYecKue SIBICHUS B MPUPOJE: NPWIMBBI U OTJIMBBI, JBIKeHHE TU1aHeT COJHEYHOH CHUCTEMBI,
pPEaKTUBHOE [BIDKCHHE JKMBBIX OpPraHU3MOB, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3EMIIETPSCEHUE,
CeliCMMYECKHEe BOJIHBI, I[yHAMH, 5XO, LBETa TEJ, ONTHYECKHE SBJICHHUS B TNPHUPOJE, OHOIOTHYECKOE
NEHCTBHE  BHUAMMOTO, yIbTPadUOJIETOBOIO M  PEHTICHOBCKOTO  W3IY4eHHWH,  €CTECTBEHHBIN
paaroaKTHBHBINA (DOH, KOCMHYECKHUE JIyYH, PaJHOAaKTUBHOE M3TydeHHE PUPOJIHBIX MUHEPAJIOB, ICHCTBUE
PaaMOaKTHBHBIX M3IYYE€HHH HAa OPraHM3M YEJOBEKa), MPU 3TOM NEPEBOAUTH NMPAKTUYECKYIO 33/1ady B
y4eOHYI0, BBIICIATH CYLIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (DU3MUYECKUX SBICHUI;

® ONNCHIBATh HW3Y4YCHHBIC CBOWCTBA TeNl W (U3MUECKHE SIBJICHUS, HCIONB3Yys (HU3HMUECKHE
BEIIMYMHBI (CPEAHsAss W MIHOBEHHAs CKOPOCTh Tejda NpPH HEPaBHOMEPHOM JBIKEHHUH, YCKOPEHHE,
nepeMelleHue, MyTh, YIJIoBas CKOPOCTh, CHJa TPEHMs, CHJIa YINPYTOCTH, CWJIa TSHKECTH, YCKOpPEHHE
cBOOOJIHOTO MAJEHUs, BEC Teja, UMIYNIbC Tela, UMITYJIbC CHIIbI, MeXaHM4YecKass paboTa M MOIIHOCTb,
MOTEHIMAJbHAsl SHEPrusl Tela, MOJHATOrO Hajl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAsS SHEPTHsl CKATON
NPY)KHUHBI, KHHETUYECKast SHEpIysl, OJHAsi MEXaHU4eCcKasi SHEPrus, epruo/] U YacToTa KoJeOaHui, JUInHa
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBeTa, IOKa3aTelb HPEIOMIICHUS Cpeibl), MpH
ONMCAaHUM MPABWIBHO TPAKTOBAaTh (HU3MUYECKUIH CMBICI HCHOJIb3yEMBIX BEJIMYMH, OOO3HAUYECHUS U
eIMHUIIBl (PU3UUECKUX BEIUYMH, HAXOIUTh (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEIIMYUHY C
JIPYrUMH BeTUYUHAMM, CTPOUTH Tpa(UKH HU3yUEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEINYMH;



® XapaKTEepH30BaTh CBOMCTBAa Tel, (PU3MUECKHE SIBICHUS U TPOILECCHl, HCHOJB3ysd 3aKOH
COXpAaHEHHUs OJHEPru¥, 3aKOH BCEMHPHOTO TITOTCHHSI, MPHUHIMII CYNEPHO3UIUU CHJI, TPUHIUI
OTHOCHUTENIbHOCTH [ anuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHMS HMIIYNbCA, 3aKOHBI OTPAXKCHUS WU
MPEJIOMJICHHUSI CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO M MAaCCOBOTO YHCEN MPHU SACPHBIX PEaKIUsIX, IpH
3TOM JIaBaTh CJIOBECHYIO (HOPMYIHPOBKY 3aKOHA M 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPAKEHUE,

® OOBSCHATH (PU3MUECKUE IMPOIECCHI W CBOMCTBA Tell, B TOM YHCJIE€ M B KOHTEKCTE CHUTYallHi
MPAKTUKO-OPUCHTUPOBAHHOTO ~ XapaKTepa: BBISBISTH MPUYUHHO--CIICJICTBCHHBIE CBS3M, CTPOHTH
oObsicHeHuE U3 2—3 JIOTMYECKHUX IIaroB ¢ ONMOPOM Ha 2—3 W3y4YEHHBIX CBOMCTBAa (PM3MUYECKHUX SBICHHIA,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemrath pacuéTHBIC 3a/1a4d (OMMPAIOIINECS HA CHUCTEMY U3 2—3 ypaBHEHUH ), UCIIONB3Ys 3aKOHBI
1 (GOPMYIIBI, CBS3BIBAIOIINE (PU3MUECKUE BEITMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3a7aydl 3aliCBhIBATh
KpaTKOe YCIIOBHE, BBISBJIATH HEAOCTAIONIME WJIM M30BITOYHBIC JaHHBIC, BRIOUPATH 3aKOHBI U (POPMYIIHI,
HEOOXOAMMBIE [T pEIIeHHs, IIPOBOINUTE PACYETHI M OIICHUBATH PEATHCTUYHOCTD MOJTyYCHHOTO 3HAYCHUS
(bU3UYECKON BETUUMHBI,

® pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH TOMONIM (PU3HYECKHX METOJIOB,
UCTIONB3Yysl  OMHCAHWE WCCICJOBAaHUS, BBIACHATH MPOBEPSIEMOE  TPEATNONIOKEHHE,  OIICHUBAThH
MPABWJIBHOCTE TOPSJIKA TIPOBEICHHS WCCIICIOBAHMS, JENIaTh BBIBOJBI, HHTEPIPETUPOBATH PE3YIbTATHI
HaOJIIOJICHUI U OIILITOB;

® TIPOBOJWTH OTBITHI IO HAONIOJCHUIO (DU3MYCCKHUX SIBICHHA WM (PU3UISCKHX CBOWCTB Tei
(m3ydenue BTOpOTrO 3aKOHAa HBIOTOHA, 3aKOHA COXpaHEHHs DHEPTUH, 3aBUCUMOCTH Ieproja KoJieOaHui
MPYKUHHOTO MasTHHKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI M HE3aBUCUMOCTD OT aMIUTATY Il MaJTbIX
KoJjieOaHui, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETA, Pa3ioKeHHE OelIoT0 CBETa B CIEKTP, H3yUYCHHE
CBOWCTB M300paXeHHS B TUIOCKOM 3€pKajie M CBOMCTB M300paKCHHUS TMpeAMeETa B COOMpAIOIICH JIMH3E,
HaOJI0/IEHNE CIUIOUIHBIX M JMHEHUaThIX CIEKTPOB M3IYUYEHHUs): CAMOCTOSITEILHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 00OpyIOBaHMs, OMHUCHIBATH XOJI OMNbITA W €ro pe3yiabTaThl, (HOPMYyIUPOBATH
BBIBOJIbI;

® MPOBOAWUTH NMPH HEOOXOJMMOCTH CEPHUI0 NPSIMBIX HU3MEPEHHH, OMpenensis cpeiHee 3HauyeHHe
n3MepseMoil BenuunHbl ((POKYCHOE pacCTOSTHME cOOMparolieil JMH3bI), 000CHOBBIBATh BHIOOP crocoOa
U3MepeHus (M3MEPUTEIHLHOTO MPUOopa);

® [IPOBOAWUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH C HUCIOJIb30BAHHEM MPSMBIX
U3MepeHul (3aBUCUMOCTD ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HaualbHON CKOPOCTH,
nepuoja KojiebaHui MaTeMaTUYeCKOro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIjla OTPa)KEHHUs CBETa
OT yriia MaJIeHusl U yriia npeoMIIeHHsI OT YIiia MajeHus1): MIaHUPOBaTh UCCIIEI0OBAHUE, CAMOCTOSITEILHO
coOuparh YCTaHOBKY, (PUKCUPOBATh PE3YNIbTAThI MOJYYEHHONM 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BHJIE
Tabnui u rpaduKoB, AeJIaTh BHIBOJBI MO PE3yabTaTaM UCCIEIOBAHUS;

® TPOBOAWTH KOCBEHHBIC M3MEPEeHUs (PU3MUECKUX BEIMUYUH (CPEAHAS CKOPOCTh M YCKOPEHHE Tela
P PAaBHOYCKOPEHHOM JBH)KEHHH, YCKOPEHHE CBOOOJHOTO TMAACHUS, IKECTKOCTb MPYKHUHBI,
KO3 (GUIIMEHT TPeHHUs CKOJIBXKEHHUs, MeXaHndeckass paboTa U MOIIHOCTh, YaCTOTa U MEpPHOJ KoJeOaHui
MaTeMaTH4eCKOr0 M MPYKUHHOTO MAasTHHUKOB, ONTHYECKas CHUJia COOMpAroIiel JTUH3bI, PaIuOaKTUBHBIN
($oH): MIaHUPOBATH U3MEPEHHs], cOOUpPaATh IKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBITIOJTHSATH HU3MEPEHUS,
clenys TpeUIOKEHHOW MHCTPYKIWHU, BBIYMCISATH 3HAUEHUE BEJIMYMHBI U aHAIU3UPOBATh MOTYyYEHHBIE
pe3yNnbTaThl ¢ YUETOM 33JaHHOM MOTPEITHOCTH U3MEPEHU;

e CoOMIOIaTh MIpaBUIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1ab0paTopHBIM 000PYIOBAHHUEM;

® pa3nMuyaTh OCHOBHBIE TMPU3HAKM M3YYECHHBIX (U3MUECKUX MOJeNel: MaTepuanbHas TOYKa,
a0COIOTHO TBEPIOE TEJNO, TOUCUHBIM MCTOYHHUK CBETA, Jy4, TOHKAs JIMH3a, MIaHETapHas MOJIENb aTOMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO SJIpa;



® XapakTepU30BaThb INPHUHLMIIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpOM Ha MX ONMCAaHUA (B TOM YHUCIIE: CHUIAOMETP, JAaTUYUKU IOJIOKEHMS], PACCTOSHUS U YCKOPEHUS,
pakera, 3XOJOT, OYKH, IMEPUCKOM, (oToammapar, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOM, JO3UMETP,
KaMepa BuiibcoHa), NCHOIB3ys 3HAHUS O CBOMCTBAaX (PM3NYECKUX SBICHUNA M HEOOXOIUMBbIE (PU3HMUECKHE
3aKOHOMEPHOCTH;

® UCIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKM M3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBHBIX PUOOPOB U TEXHOJIOIMUECKUX MIPOLIECCOB IPU PELIEHUH Y4eOHO--IIPAaKTUYECKUX 3a/a4,
ONTUYECKUE CXEMBI JUISl TIOCTPOCHUS U300paKEHUI B IJIOCKOM 3€pKajie U cOOMparouieil TuH3e;

® TIPUBOJUTH NpUMEPHI (HAXOAUTHh WH(MOPMAIMIO O MPUMEPax) MPAKTUYECKOTO HCIOIb30BAHUS
(du3HYECKUX 3HAHWK B TIOBCETHEBHOW JXW3HU i oOecriedeHHs] Oe30MmacHOCTH MpH OOpalieHuu C
npubopaMM M TEXHUYECKUMHU YCTPOMCTBAMM, COXpPaHEHMsI 370pOBbsi U  COONIOIEHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOILEH Cpe/Ie;

® OCYIIECTBIATh MOUCK MH(popManuu (usndeckoro cojepxanus B MHTepHETE, CaMOCTOATEIBHO
dbopMynupys TOUCKOBBIM 3ampoc, HAXOAUTh IIyTH ONPEIENeHUuss JOCTOBEPHOCTH IOIY4EHHON
nH(pOpMaLIMK HAa OCHOBE UMEIOLUXCS 3HAHUM U JONOJIHUTENBHBIX HCTOYHUKOB;

® UCIOJIb30BAaTh MpPU BBINOJHEHWH YYE€OHBIX 33/JaHUi HAy4YHO--TIONMYJSPHYIO JIUTEPaTypy
(bu3NYECKOTO COJepXKaHUsl, CIPaBOUHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BiaaeTh npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMAIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTyIO;

e co3JaBaThb COOCTBEHHbIE IMHUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpMaluu U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOTO COJEpKaHMs, MyOJMYHO MPEICTABIATH PE3yIbTaThl MPOEKTHOM
WM HUCCIIEOBATENbCKON JEATEIBbHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh M3YYEHHBIN MOHATHUHBIN
anmapar M3yd4aeMoro pasjena (U3MKA U CONPOBOXKIATh BBICTYIUIEHHE IIpe3eHTalMeld ¢ yd€ToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcbl

Pa3nen 1. ®dusuka u eé posib B NO3HAHUH OKPYKAIOLIEr0 MUPA

1.1 dusuka - Hayka 0 IIpUpoJie 2 Bubmiorexa [TOK
' Y PHpod https://m.edso0.ru/7f416194
1.2 Ddusmyecke BEJIMUNHBI 2 1 Bubmrorexa LIOK
https://m.edsoo.ru/7f416194
. bu6mmoreka [JOK
1.3 EcrecTBeHHOHAay4HBIN METO1 TO3HAHMS 2 1 htts://m.eds00.ru/ 7416194
Hroro mo pazmeny 6

Pa3nen 2. [lepBoHavaibHbIE CBeIeHUSI 0 CTPOEHUH BellecTBa

2.1 CrtpoeHue BelecTa 1 bubmmorera [JOK
' P m https://m.edsoo.ru/7f416194
29 JIBryKeHre 1 B3aMMOICMCTBUE YACTHI] 5 1 bubmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHBIC COUTOARMA Bemectsa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pazgen 3. /IBu:keHHe U B3auMo/IeiicTBHE TeJl
3.1 MexaHH4ecKOe ABIKCHHE 3 bubmiorexa LOK

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

3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuoreka [JOK

33 Cuna. Bupst cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazueny 21
Paznen 4. /laBienue TBEPABIX TeJ, ;KMAKOCTEN U ra3oB
41 [aBnenue. [lepenaya naBinenus TBEPABIMU 3 bubmmoreka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMHu https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2 JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATmocpeproe nasnerme 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE AKUJIKOCTH U T'a3a HA OTPYKEHHOE 5 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazmeny 21
Pa3znen 5. PaGora 1 MOIHOCTDH. DHEpPrus
bu6mmoreka [JOK
>1 Pabora u momsoCTS 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpoctsie Mexanu3MbI > ! https://m.edsoo.ru/7f416194
bubnuoreka [JOK
>3 Mexarmeckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensoBble siBJIeHUS
. bubnuorexa [JOK
1.1 7
CTpocHue i CBOTCTBA BelCCTB https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
1.2 T 21 1
CIVIOBHIC MPOHECehl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjaekTpruyecKue 1 MATHUTHbIE SIBJIEHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 5 1 bubnuorexa [JOK
' U UX B3aNMOJEICTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN TEKTPUIECKUN TOK 20 1 7 htts://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
UICKTPOMATHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 145



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

9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/n P Konrpoabublie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJeHHSA
MexaHndeckoe IBHKEHUE U CITIOCOOBI €ro bubmmoreka [IOK
1.1 10 1
OIIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
1.2 B 7 20 1 3
SAUMOJICHCTBIE TelT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpAHCHHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 40
Pa3pgen 2. MexannuyecKue KoJie0aHus M BOJTHBI
bu6mmoreka [JOK
2.1 M o 7 3
CXAHMICCKUE KONICOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHMICCKUE BOIHBL. SBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pa3nen 3. DjieKTpOMArHUTHOE MOJ1€ M JIEKTPOMATHUTHbIE BOJTHbBI

DNEKTPOMarHUTHOE TOJIE U bubnuoreka [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nes 4. CBeToBbIC IBICHUA
4.1 3aKOHBI PACIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIMH3BI ¥ ONITUYECKUE PUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4. P 2
3 a3JI0KeHHe 0eIoTo CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro mo pazueny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
bu6mmoreka [IOK
51 Hcnyckanne v MoTJIONIeHNE CBETAa aTOMOM 4 1 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
5.2 CTpoenue aToMHOro AApa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 FLAepHEIC peakiui ! ! https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 17
Pa3nen 6. [loBTOpUTEIHLHO-00001IAI0IIMIA MOTYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COIEep KaHUS 9 9 bubnuorexka [JOK
' Kypca ¢hu3uku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoThl padoTsbI
pecypcsbl
TexHnuka 6e30MaCHOCTH B KaOMHETE
¢uzuku. Beenenue. Uto uzyuaer
1 ¢uzuka. Hekotopeie pusnueckue 1
TepMUHBL. HaydHble MeTOIbI
W3YYEHUS TIPUPOJIBI.
5 Ouznyeckue BEINIUHBI U UX 1
H3MepeHue
3 Bxoanas koHTpoJsibHAs paboTa 1
JlabopaTtopnas pabota Ne 1
4 "OnpeneneHne MoKa3aHUi 1 1
U3MEPUTEIBHOTO TTprdopa"
5 TOYHOCTH ¥ MOTPEIIHOCTh 1 bubnuoreka [JOK
U3MEpEeHU I https://m.edsoo.ru/ff09f72a
5 ®du3rka U ee BIUSHHUE HA Pa3BUTHE 1
TEXHUKH
bubnuoreka [JOK
7 Crpoenue BeniecTBa. MoJieKynbl 1
P - Y https://m.edsoo.ru/ff09fe0a
JIaGopatopHas padota Ne 2
8 «OrnpeneneHue pazMepoB MajbIxX 1 1
TE»
9 Bbpoynosckoe nsmwxenue. Auddysus 1 bubnuorexa [IOK



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

B ra3ax, JXUAKOCTAX U TBEPAbIX TCJIaX

https://m.edsoo.ru/ff0a013e

B3anMHoe nputskenue u
OTTAJIKUBAHUE MOJIEKYJ. ArperaTHble

10 COCTOSIHUS BemiecTBa. Paznuyne B
MOJIEKYJIIPHOM CTPOCHHH TBEPJIBIX
TeJl, )KUAKOCTEH 1 ra3oB

11 3auert no Teme: «IlepBoHayanbHbIE bubnuorexa [JOK
CBEJICHUS O CTPOCHUU BEILIECTBA» https://m.edsoo.ru/ff0a0378
MexaHndeckoe JBHKEHHUE.

12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorexa HOK
R https://m.edsoo.ru/ff0a05c6

bu6mmorexa [IOK
13 CKopocTs. EUHHLEL CkopoctH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHM TBHKCHHS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4

[IpsimonrHENHHOE paBHOYCKOPEHHOE bubnuorexa [JOK

15
JNBUKEHHE. Y ckopenue. Mueprus. https://m.edsoo.ru/ff0a0c10

16 Kontponbnas padota Nel mo teme: bubnuoreka [JOK
«MexaHn4yecKoe IBUKEHUE) https://m.edsoo.ru/ff0a0fee

17 Bsaumonetictsue Ten. Macca Tena. bu6mmoreka [JOK
Emnuuner Maccesl https://m.edsoo.ru/ff0al23c
N3mepenue macchl Tena Ha Becax.

18 JlaboparopHas padota Ne 3
«M3MepeHune Maccel Tena»

19 JIaGopatopHas padota Ne 4
«3mepenne obbema Tenay

20 IImoTHOCTH BemecTBa

21 JIaGopatopHas pabota Ne5 bubnuorexa [IOK



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
https://m.edsoo.ru/ff0a123c

«OrnpeneneHue MNIOTHOCTH TBEPAOTO
TEJIa.

https://m.edsoo.ru/ff0al778

22

Pacuér maccel 1 00bEMA TEJIA 110 Er0
IUIOTHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ff0a1502

23

Pemenne 3amau no reme: «Pacuer
Macchl 1 00beMa Teray

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

24

KonTponsnas padota Ne2 o teme:
«B3auMonenicTBue TeI»

bubmmoreka [IOK
https://m.edsoo.ru/ff0al778

25

[[AABnenue Tsarorenus. Cuia TsHKECTH

26

Cuna ynpyroctu 3akoH ['yka

27

CBs3b MEXTY CUIION TSKECTH U
BecoM Tena. Bec tena.

28

Cuna TsDKeCTH Ha IpYTUX IUIaHeTax.
OuznyecKkue XapaKTepUCTUKU TIaHET

29

Junamomertp. JlabopaTopnasi pabota
Neo6 "UccneqoBaHue CUIIbBI
ynpyroctu", JlaboparopHas padota
No7 «I'pagupoBanue NpyKUHbI U
M3MEpEeHue CUJI TMHAMOMETPOM).

30

CrnoxeHue IByX CUJjl, HallPaBJICHHbBIX
110 OJHOM MPSIMOM.
PaBHOfeiicTBYIOMIAs CHIT

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

31

Cuna tpenus. Tpenue nokos. Tpenue
B IIPUPOJIE U TEXHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

32

JIaGopatopHas paboTa Ne
8«MccnenoBanye 3aBUCMOCTH CHIIBI
TPEHUS CKOJIBKEHUS OT TUIOLIAAN
CONPUKOCHOBEHUS TeJ,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8



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

MPUKUMAIOLIEH CUJIBL, pOoJa
IMOBEPXHOCTEN

Pemenue 3a1au o reme

33 " d "
PaBHOelicTBYIOIIAS CUIT
KonTtponeHas padora Ne 3 mo Temam:
«Mexannueckoe IBHKECHHEY,
34 «Macca, nI0THOCTEY, «Bec Tenay,
«['padrueckoe n3oOpakeHue cU»,
«Cuib»
bu6mmorexa [IOK
35 aBJIeHHe. ENVMHAIEI TaBIeHUS.
A JUTHHTBL A https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCHIMOCTD
36 aBJIEHUS ra3a oT 00bEMa bubnmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaya maBiaeHUs TBEPALIMU
37 TGJ‘II;MI/I KUIKOCTSIMU U II")aSaMI/I bubmorera [JOK
> KA ' https://m.edsoo.ru/ff0a25b0
3akon Ilackans
JlaBlIeHHE B )KHIKOCTH U Ta3e,
BBI3BAHHOC JICHCTBUEM CHJIbI bubnuorexka [JOK
38
TsOKEeCTU. PacueT DaBieHUs KUIKOCTH https://m.edsoo.ru/ff0a2718
Ha JIHO ¥ CTEHKH COCY/a.
39 Pemenne 3aga4d no teme «JlapieHue B bubnuoreka [JOK
’KUJIKOCTH M rase. 3akoH Ilackamnsay https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
40 Cooomiarornmecs CoOCyIbl
HHarot YA https://m.edsoo.ru/ff0a2970
41 Bec Bo3nyxa. ATmMocdepHoe bubnunoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
42 W3mepenune atMoc(epHOTo 1aBiIeHusl. bubnuorexa [IOK



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

OnsiT Toppuuenu

https://m.edsoo.ru/ff0a2da8

Bapomerp-anepous. AtmocdepHoe

bubmmoreka [IOK

43 JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
44 Manowmertpsl. [lopuiaeBoi
KUJKOCTHBIN Hacoc
45 I'mppaBinueckunii npece brbmmorexa [OK
https://m.edsoo.ru/ff0a3136
JlelicTBUE )KUJIKOCTH M Ta3a Ha
46 MOTPY>KEHHOE B HHUX TEJO. Bubnmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopras padota Ne 9
47 «M3yueHne BBITaJTKUBAIOMIEH CUJTBI, bubnmuorexa [JOK
JEUCTBYIONIEH HAa TIOTPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KUAKOCTD TEJI0»
48 Pemenue 3amay nmo reme "
AtMmocdepHoe naBnenue"
JlabopaTtopnas padota Ne 10 mo teme
49 «BblsicHeHue yclI0BHi I1aBaHUS Teja Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3514
B KUIAKOCTH»
[InaBanue ten. [lmaBanue cynos. bubnuoreka [IOK
50
BosnyxonnaBanue https://m.edsoo.ru/ff0a3a96
Pemenue 3anaq mo Temam:
51 «IlnaBanue cynoB. bubnuoreka [IOK
BosgyxormuaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUAKOCTEN U Fa30B»
KonTtponrHas padora Ne 4 o teme
52 «/laBneHue TBEpABIX TEN, KUIKOCTEN

u ra3oB»



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

53

O06o06maroniee TOBTOPEHUE TI0 TEME:
«IInaBanue. Bo3ayxoruiaBaHuey

54

Mexanndeckasi padora. EquHuIIB
paboTHI.

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

55

MoutHocTs. EquHUIBI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[IpocTeie MexaHu3MBbl. Ppruar.
PaBHOBeCHE cuit Ha ppIyare

57

MowmeHT cuiibl. Peluaru B TEXHUKE,
ObITY U Tipupoe. JlabopaTopHast
pabora Ne 11 «BelsicHeHue ycnoBuit
PaBHOBECHS pbIUara

0.5

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a478e

58

[TpumMeHneHme 3aKkoHA paBHOBECHS
pbIdara K OJI0Ky

59

Pemrenue 3agad mo teMe «Y CIOBHUA
pPaBHOBECHS pblyara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

PaBenctBo pabot mpu
HCIOJIb30BAHUU TPOCTHIX
MEXaHU3MOB. "30J10TO€ MpaBuiIo"
MEXaHHUKHI

61

Koaddumuent nmonesnoro aeicTeus
MexaHuszma. Jlaboparopnas padota Ne
12 «M3mepenue KIIJ] HakmoHHOM
MJIOCKOCTH

0.5

62

Pemenue 3ama4 mo teme "Pabora,
MoiHocTh, KITA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckas OHEPTrus.
Kunernueckas u IIOTCHIIMAJIbHAaA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252



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

SHEprus

[IpeBpanienue MexaHM4ECKON bubnuorexa [JOK
64 . 1
SHEPIrUH OJHOTO BUJA B IPYroi https://m.edsoo.ru/ff0a4360
65 KonTtponeHas padora Ne 5 o teme 1
«PaboTa ¥ MOIIHOCTh. DHEPTUSDY
66 PesepBHblit ypok. Pabota ¢ Tekcramu 1 bubnuorexa [JOK
o TeMe "Mexanndeckoe ABHKeHue" https://m.edsoo.ru/ff0a4ee6
Pesepsubiit ypok. Pabora ¢ Tekctamu
67 o T:Me “Zlay;) eHHue TBEPABIX TEll 1 bubmorera [JOK
SR | PA ’ https://m.edsoo.ru/ff0a4ffe
KHUJIKOCTEH U ra3oB
PeseprubIit ypok. PaboTa ¢ Tekctamu
68 o Teme "Pabota. MOIIHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 10

I[TPOTPAMME



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

8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
° T " BbI
Jrj;n Tema ypoxa Bcero Konrpoaeneie  Ipakririeckue i[:y:eﬂlflﬂ :)Iﬁg)al;?)sa:enbﬂme
padoTsbI padoThI pecypesI

1 TemnmoBoe aBuxkenue. Temmeparypa. 1 bubnuorexa [JOK
Bnyrpennssa sHeprus https://m.edsoo.ru/ff0a5256

9 CriocoObl U3MEHEHNUsI BHYTPEHHEN 1
SHEPTHH
Bunael Terionepenayu.

3 Ter):;JIOHpOBOJIHI())CiB. Konsekuus. 1 bubnmorexa LOK

https://m.edsoo.ru/ff0a540e

N3nyuenue.
KomnuectBo Temnotel. Enqnnunna

4 U3MEPEHUS KOJIMYECTBA TETIOTHI. 1
VenbHasg TEIIOEMKOCTD
Pacuer konuyecTBa TEIIOTHL,

5 HEOOXOMMOTO JIJIsl HarpeBaHUs Tella 1 bubnuorexa [HOK
WJIY BBLIEIAEMOTO UM MPHU https://m.edsoo.ru/ff0a5800
OXJTAKJICHHH.

5 Pemenue 3anau o teMe: «Y aenpHas 1 bubmuoreka [JOK
TEIJIOEMKOCTE BEI[ECTBAY https://m.edsoo.ru/ff0a5530

7 Kontponsnas padota Nel mo teme: 1 1 bubnnoreka [JOK
«Y nenpbHas TEIIO0EMKOCTh) https://m.edsoo.ru/ff0a5a26
JIaGopatopHas pabota Nel o Teme:

3 «CpaBHUBaHHUE KOJIMYECTBA TEIIOTHI 1 1

IIpru CMCIIMBAHUU BOAbI pa3H0171
TCMIICPATYpPbD»



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

Jlaboparopuas pabota Ne2 mo teme:

9 «3Mmepenue yneapHON buGnnorexa [IOK
P Y https://m.edsoo.ru/ff0a65c0
TETUIOEMKOCTH TBEPAOTO TEJIa
10 OHeprus ToIuBa. Y ienbHasl bubnuorexa [JOK
TEIJIOTa CTOPAHUS https://m.edsoo.ru/ff0a5c60
3aKoH COXpaHEHUS U MPEBPaIECHUS
11 SHEpPruu Bliv[exaHquCKI;x i bubmorexa HOK
P https://m.edsoo.ru/ff0a6412
TEIJIOBBIX MpoIieccax
ArperaTtHoe COCTOSIHUE BEIIEeCTBA.
[InaBneHne n oTBEpAECBaHUE
12 KpUcCTaJIM4eckux Tei. ['padpuk brbmmorexa [OK
P P https://m.edsoo.ru/ff0a6976
TUTABJICHUS U OTBEPICBAHMSI TBEPIBIX
TeN
13 Pemenne 3agau mo teme: bubnuoreka [JOK
«[InaBneHue u OTBEPACBAHUE https://m.edsoo.ru/ff0a7088
14 KonTtponbHas padota Ne2 mo teme:
«TemnoBble SIBICHUSD
VY aenpHas TEIIOTA MJIaBJICHUS.
15 Ucnapenue. HacpiieHHbIN 1 Bubmmorexa LIOK
P L B https://m.edsoo.ru/ff0a71d2
HEHACBIIIEHHBIN Tap
[TornomeHnun s3uepruu npu
16 WCIIApPEHUH KUAKOCTU U BBIJCICHUN bubmorexa HOK
b https://m.edsoo.ru/ff0a6a98
ee Mpu KoHJieHcaluu napa. Kunenue.
BrnaxHocTh Bo3ayxa. CiocoObl
17 OmpeieNIeHUs BJaXKHOCTH BO3TyXa. bubnmoreka [JOK
JlaGopatopHas padota Ne 3 https://m.edsoo.ru/ff0a7628
"N3mMepenune BIaXXHOCTH BO3ayxa"
18 VY nenbHas TenaoTa napooOpa3oBaHus bubnuorexa [IOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7628

1 KOHACHCAIIUK1

https://m.edsoo.ru/ff0a6bb0

Pabora ra3a u napa npu

19 pacmupenuu, JIBuratens Bubnuorexa LIOK
https://m.edsoo.ru/ff0a7b5a
BHYTPEHHETO CTOPaHHUS
20 [aposas typ6una. KI1J] TermoBoro bubnuorexa [JOK
JBATATEIS https://m.edsoo.ru/ff0a72fe
21 Pemenne 3agau nmo teme: bubmmoreka [IOK
«ArperatHble COCTOSIHUS BEIIECTBA» https://m.edsoo.ru/ff0a740c
29 KonTtponsHas padota Ne 3 o teme: bu6moreka [IOK
«ATrperatHbie COCTOSIHUS BEIIECTBA» https://m.edsoo.ru/ff0a786¢
93 O6o0mmatoriee MOBTOPEHHE 10 TEME:
«TennoBble ABICHUSD
DIIEKTpOHU3AIMSA TEJl IPU
24 CONIPUKOCHOBEHUH. B3anmoeiicTeue
3apsKEHHBIX TEN.
bu6mmoreka [JOK
25 DIIEKTPOCKOIL. DIEKTPUUYECKOE TI0JIe htts://m.edsoo.ru/f0azc7c
JlenuMOoCTb IeKTPUUYECKOTO 3apsi/ia.
26 Crpoenue atoma. OObsICHEHHE
ANEKTPUYECKUX SBICHUI
97 [IpoBOAHMKH ¥ TIOJTYIIPOBOAHUKHU bubnunoreka [JOK
3JIEKTPUYECTBA https://m.edsoo.ru/ff0a83f2
08 Dnekrpuyeckuil Tok. MictTouHuku bubnunoreka [JOK
JJIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a86ae
29 DneKTpuyecKas 1enb U €€ COCTaBHbIE
YacTH.
30 DNeKTpUUECKUi TOK B MeTalljIax.

JlelicTBUE 3IEKTPUUECKOTO TOKA.



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

HanpaBneHHe QJICKTPUYCCKOI'O TOKa

31 Cuia Toxka. EquHAIEI CHIIBI TOKA bubnmorera [TOK
- B 1 ) https://m.edsoo.ru/ff0a87e4
bubmmoreka [IOK
32 AmrmepMmerp. 3mepenne Criibl TOKa
pMeTp p https://m.edsoo.ru/ff0a8ala
JlabopaTtopHnast pabota Ne4 o Teme:
33 «COopKa >eKTPUYECKOM 1IEeTH U 05
M3MEpPEHUE CHIIBI TOKA B PA3JIUYHBIX € '
Y4acTKax»
34 DIEeKTpUYECKOE HAPSHKEHUE.
EnvHUIB HApsOKCHMSL.
BoasT™MeTp. 3aBHCHMOCTH CHITBI TOKA
oT HanpspkeHus. JlabopaTopHas Eut 1IOK
nOInoTEKA
35 abota 1o Ne5 Teme: «M3mepenus 0.5
p p https://m.edsoo.ru/ff0a8ef6
HaIpsDKEHUS Ha Pa3JIMYHBIX ydacTKax
BIEKTPUYECKOM LS
DIIEKTPUYECKOE CONTPOTHUBIICHHE
36 IIPOBOIHUKOB. EIMHUIEI U3MEPEHUS Brbmaoreka LOK
p ’ p https://m.edsoo.ru/ff0a90cc
COTIPOTHUBIICHUS
3axod OMa Ha yyacTke 1enu. Pacuer
37 COII OTI/IBJ'ICHI/I}}IIIII'I OBO,ZLLII{I/IKa 0.5 Bubmorexa IIOK
p p ' ' https://m.edsoo.ru/ff0ag8bd6
VY enpHOE COPOTHUBIICHHUE
[IpuMepsl Ha pacyeT CONPOTHUBIICHHE
38 OPOBOJIHUKA, CHJIBI TOKA U Eubmiorexa ITOK
POBOA ’ https://m.edsoo.ru/ff0a95a4
HaMPsKEHUS
Peocrarel. JlaboparopHas pabora Ne6
paTopHa b bubmuoreka [JOK
39 1o teme: «PerynupoBka Cuibl TOKa 1

peocraTtoM

https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

IlocnegoBarenbpHOE U napajijicJIbHOC

40
COCIMHEHUS TIPOBOTHUKOB
JlabopaTtopnast pabota Ne7 o Teme:

41 «M3Mepenune conpoTUBIICHUS bubnuorexa [JOK
IIPOBOJIHMKA IIPU IOMOLIU https://m.edsoo.ru/ff0a9e14
aMIiepMeTpa v BOJIbTMETPa»

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
42 Toka. EnuHuiiel uamMepenus paboThl brbmmorexa [OK
-+ CAUHHI p p https://m.edsoo.ru/ff0a9838
ANEKTPUIECKOTO TOKA
43 Pemenne 3amau o teme: «Pabota
MOIITHOCTH JIEKTPUUECKOTO TOKA»
JlabopaTtopnast pabota Ne§ o Teme:
44 «3mMepeHne MOITHOCTH U pabOThI brbmmorexa [OK
p B . p https://m.edsoo.ru/ff0aa738
COKa B 3JIEKTPUUYECKOI JTaMIe»

45 KonTtponbras padota Ne 4 o Teme: bubnuorexa [JOK
«OnekTpuueckuil Tok. Hanpsoxkenue https://m.edsoo.ru/ff0aa738
Harpesanue nmpoBoAHUKOB

bu6mmoreka [JOK
46 ANEKTPUIECKUM TOKOM. 3aKOH
https://m.edsoo.ru/ff0aad4a
Hxoynsa - Jlenna.
Konpnencarop. Jlammna HakanuBaHusl.
bubmuoreka [JOK
47 DneKTpUYecKrue HarpeBaTeIbHbIe
https://m.edsoo.ru/ff0aaf8a
MPUOOPHI

48 Kopotkoe 3ambikaHue. bubnunoreka [JOK
IIpenoxpanurenu https://m.edsoo.ru/ff0aa04e

49 KonTtposnpHas padota Ne 5 o teme: bubnuoreka [IOK
«OQIIEKTPUUECKHE SBIICHUS» https://m.edsoo.ru/ff0ab124

50 MarnauTHOe 1osie. MarauTHoe 1oJie bubmuoreka [JOK

IpsAMOIo TOKaA. MarauTHbIe TUHUN

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaa58

MarauTHO€E 10JI€ KaTYIIKHA C TOKOM.

bubmuoreka [JOK

>1 DJIEKTPOMArHUTHI M KX IPUMEHEHHUE https://m.edsoo.ru/ff0aadle
JlabopaTtopnast pabota Ne9 o Teme:

52 «C601P;Ka apneKTII))OMarHHTa u bubmorexa HOK
S — https://m.edsoo.ru/ff0ab3e0

53 ITocTossHHBIE MarHUTHl. MarHuTHOE bubmmoreka [IOK
roJjie 3eMu. https://m.edsoo.ru/ff0ab660
JleicTBMEe MarHUTHOTO TOKa Ha

54 MPOBOJIHUK C TOKOM. DJIEKTPUUECKHUI bubmiorexa HOK
J—— https://m.edsoo.ru/ff0abd2c
JlabopaTtopnast pabota Nel0 o Teme:

55 «M3yueHune 3eKTpUIEeCKOro bubmuorexa [JOK
JBUTATEJS] TIOCTOSIHHOTO TOKa (TI0 https://m.edsoo.ru/ff0abea8
MO/IEITH )»

56 Hcrounuk cBeta. Pacnipoctpanenue
cBeTa. Bugnmoe nBuxeHne CBETHII

57 OtpaxeHnue cBeTa. 3aKOH OTpaKEeHUs bubnuoreka [JOK
cBeTa https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [JOK

o8 Tnockoe sepiasio https://m.edsoo.ru/ff0acOba

59 Pemenue 3agaud no teme: «3akoH bubmuoreka [JOK
OTpakE€HUs CBETa» https://m.edsoo.ru/ff0acld2

60 [Ipenomiienue cBera. 3aKkoH bubnunoreka [JOK
MIPEJIOMIICHHUS CBETA. https://m.edsoo.ru/ff0ac74a

61 JInaser. OnTHdeckas CHIIa JIMH3I. bu6mmoreka [JOK
N300pakenusi, 1aBaeMble JTHH30M. https://m.edsoo.ru/ff0ac86c

62 Pemenue 3agau no reme:

«Onruyeckas cujia JUH3BD)



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

63 I'ma3 u 3penne 1
JlabopaTtopnast pabota Nell mo teme:

64 «[lomyuenne n300paskeHus MpH 1
TTOMOTIIH JIMH3BD»

65 Pemenue 3aga4: Ha mocTpoeHue 1 bubnuorexa [JOK
M300pakeHUs JaBaeMOE JIMH30U https://m.edsoo.ru/ff0ach14
KonTtponsHast padota Ne 6 o teme: bubmorexa [IOK

66 1
«CBeTOBBIE SIBIICHUS https://m.edsoo.ru/ff0acc5e
PeseprubrIit ypok. PaboTa ¢ Tekctamu

67 o Teme "TlocTosTHHBIH 1 bubmorexa HOK

. " https://m.edsoo.ru/ff0acdc6
ANEKTPUIECKUI TOK

68 PesepsHblit ypok. PabGora ¢ Tekcramu 1
1o teme "MarHuTHbI€ sIBJICHHS"

OBLIEE KOJIMYECTBO YACOB I10 68 10.5

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl

1 Mexannueckoe IBUKECHHUE. 1
MarepuanbHas TOUKa

9 Cucrtema orcuera. OTHOCHUTEIIBHOCTh 1 bu6mmoreka [IOK
MEXaHUYECKOT'O IBIKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITpsIMONIMHEHOE bubnnorexa [JOK

3 1
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOSIMHEITHOE

4 nerkeHue. CpeTHss 1 MTHOBEHHAs 1
CKOPOCTh
[IpsimonrHENHHOE paBHOYCKOPEHHOE bubnuorexa [JOK

5 1
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOI'O JIBUKECHUS. 1
I'paduk ckopocT
JlaboparopHas padora "OmnpeneneHue

7 YCKOpEHUS Tela MpH 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JIB>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

8 CBoOoHoe nagenue Ten. OnbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. Hepno;[ 1 9acToTa

https://m.edsoo.ru/ff0ael76
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https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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oOpamienus. JIuneiinas u yrioBas

CKOPOCTHU
10 LlenTpocTpeMHUTEIBHOE YCKOPEHUE
11 IIepseiii 3akoH HproToHa. Bextop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnnorexa [JOK
PaBHrozelicTByrOImas cumna https://m.edsoo.ru/ff0ae72a
Tperuii 3akon HeroToHa. bubnnorexa [JOK
13
Cynieprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE bubnmuotexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmorexa [IOK
15 Cuna ynpyrocts. 3aor I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agaud mo teme «Cuina
YOPYTOCTH
17 JlabopaTtopHas pabora «OnpeseneHue bubnuoreka [JOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubnuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaboparopHas padora "OmnpeneneHue bubnunoreka [JOK
20
Koa(duImeHTa TPEHUS CKOJIbXKEeHNUS" https://m.edsoo.ru/ff0af8be
P "3
| e e o e S
" YipyT ’ https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKEeCTH ¥ 3aKOH BCEMUPHOTO bubnmnoreka [JOK

TATOTEHHS. Y CKOpEHHE CBOOOJHOTO

https://m.edsoo.ru/ff0af044
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najacHus

VYpoxk-koupepenuus "JIBrKeHune e

23 BOKPYT TPaBUTAIMIOHHOTO IICHTPa
(Conneunas cucrema). 'anaktukn"
Pemenne 3amau no teme "Cuna
24 TSOKECTH ¥ 3aKOH BCEMHUPHOTO bubmorera [JOK
" https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bu6mmorexa [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpAILICHUS

27 MowmenT cuibl. LlenTp TsokecTn

28 Pemenne 3agau o teme "MomeHT bubmuorexa [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe 1Mo

29 TeMe "MexaHnuecKoe IBUKEHUE Eubmrorexa ITOK

. | ' https://m.edsoo.ru/ff0b0408
BsaumoneiictBue ten
KounTponsnas pabota o teme
30 "MexaHu4eCcKOe ABUKEHUE bubmmorexa [JOK
y 8 | ' https://m.edsoo.ru/ff0b06ec
BsaumoneiicTBue Ten
Nmnynsc Tena. Ummynbsce cunbl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTIPYTroe u bubmorexa HOK
P Y o 24 https://m.edsoo.ru/ffob07fa
HEYNPYyroe B3auMOJICHCTBUE
Pemenne 3agad mo teme "3akoH bu6mmoreka [JOK

32 "

COXpaHEHUS UMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE
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JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexanudeckasi paboTa U MOIITHOCTb bubmmorexa LOK
https://m.edsoo.ru/ffOb0a84
35 PaboTa cuibl TSKECTH, CHIIBI bubmmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «Omnpesenenue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEpPHOM JBWKEHUU TeJIa 10
TOPU30HTAIIBHON TIOBEPXHOCTU
37 CBs13b SHEpruu 1 paboThI.
[TorenumanpHas SHEPrUst
Kunernueckas sueprus. Teopema o bubnuorexa [JOK
38 .
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
40 JlaGopaTtopHnas pabota «M3yueHue bubnunoreka [JOK
3aKOHA COXPaHEHUs SHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKECHHE H €TI0 bubnuoreka [JOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaeOaHus. bubnuoreka [IOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii U NPy KUHHbBIN
MasTHUKH
VYpok-uccnenopanue «3aBUCUMOCTh
44 nepro/a KoJieOaHuii OT KECTKOCTH brbmorexa IJOK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MAcChI TPy3a»
45 [IpeBpanienue 3Hepruu npu

MEXaHMYECKUX KOJICOaHHUIX
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https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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46

JlaboparopHas pabota «OmnpenencHue
94acTOTHI M IEpUOJIa KoJeOaHHi
MMPY>XUHHOI'O MasATHUKA»

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

47

JlaboparopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KOJIeOaHMit
rpy3a, OJIBENIEHHOTO K HUTH, OT
MAacchl Tpy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHM4eCKUX BOJIH. [IpoaosibHbIE 1
MOTIEPEYHBIE BOJTHBI

bubmmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMryeckre BOJIHEI"

50

3Byk. PactipocTpaneHue u 0TpakeHue
3ByKa

o1

VYpoxk-uccnenosanue "Habmronenune
3aBHCHMOCTH BBICOTHI 3BYKa OT
qacTOTEI"

52

I'poMKOCTB 3BYyKa U BbICOTa TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepeHus "YapTpa3ByK U
nH(pa3ByK B IPUPOJIE U TEXHHUKE"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJBLHON paboTe 1O
Teme "3aKOHBI COXPaHEHHUSI.
MexaHuueckue KoneOaHus U BOJIHbI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponpHast pabota no Teme
"3akoHBI cOXpaHEeHUsA. MexaHn4yecKue
Kosie0aHUs U BOJHBI"
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DNEeKTPOMarHuTHOE TOJIE.

bubmuoreka [JOK

56
ONEKTPOMarHUTHbIE BOIHbI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa 3J1EKTPOMAarHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHUE IIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIS COTOBOM CBSI3H"
VYpoxk-uccnenopanue "Nzyyenue
P N v bubnuorexa [JOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
TTOMOTIIBI0 MOOMIILHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 9aCTOTHI U JUTMHBI AJIEKTPOMarHUTHON
BOJIHBI
DneKTpOMarHuTHas IpUpojia CBETa.
61 Cko OI()JTB CBeTa Bomi)mfme CBOICTBa bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [Ipsmonunerinoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmotera [JOK
pacupocip ' https://m.edsoo.ru/ff0b3658
Counna u JIynst
3aKOH OTpa)k€HHUs CBeTa. 3epkaja.
P P bubnuoreka [JOK
63 Pemenue 3a1a4 Ha npUMEHEHHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomiienue cBera. 3akoH bubnunoreka [JOK
MIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
65 I/ICHOHLBOBZEI)/IC HOJ‘IHOIE) BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpPaXEHHSI B ONITHYECKUX CBETOBOIAX
66 JIaGopatopHas pabota "Mccnenosanue
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3aBUCUMOCTH YIJIa IPEIOMIICHUS
CBETOBOTI'O Jy4a OT yIJla NaJeHus Ha
rpa”uIle "BO3ayX-CTEKIIO

"nn

Ypok-koHpepenmus "Vcnonb3oBanne

67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
bubmmoreka [IOK
68 JIuna3el. OnTHYECKast CHJIa JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bubmmoreka [IOK
69 [TocTtpoenne n300pakeHM B TNH3AX
p P https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas pabota "Onpenenenue
b K
70 (hOKYCHOTO paccTOSTHUS U ONTUYECKOI nommorexa 110
5 . " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMparoUIeil JINH3bI

71 Ypoxk-koupepenius "OnTuyeckue bubnuorexa [JOK
JIMH30BBIC TTPUOOPHI" https://m.edsoo.ru/ffOcOa7e

bubnuorexa [JOK

72 ['ma3 xak ontuueckas cucrema. 3peHue nommoreka L

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTor
3penus. Kak coxpanuts 3penue"

Pasnoxxenne 6enoro ceera B CHEKTP.

74 Omnbitel HetoToHa. Croxkenue bubnunoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JIaGopatopHas padota "OnbITh IO
Pa3NoKEHUI0 OEIOro CBEeTa B CIIEKTP U B OK

75 BOCITPUSITHIO [IBETA IPEIMETOB MPH UX nommoreka L{

HaOJII0IEHUH Yepe3 1IBETOBbIE
¢bunbTphr"

https://m.edsoo.ru/ff0cOe2a
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VYpok-npaktukym "BosHOBbIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHys u tuppakuus”
77 Omnwitel Pesepdopmaa u mmanerapuas bubnuorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanve u MoriomeHue cBera
79 aromoM. KBaHThl. JIuHeuateie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukym "HabGmonerne bubnuorexa [JOK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTB U €€ BHIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro siapa. Hykinonnas bubnuorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHBIE TPEBpAIICHUS. bubnunoreka [JOK
N3oTomb! https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bubnuoreka [JOK
"PagnoakTrBHbBIC ITpeBpalicHUs " https://m.edsoo.ru/ff0clb4a
85 [lepuon momypacnana
VYpok-koHpepenius "PannoakTuBHbIE
86 1/13131 eHI/Ii(Ib BI;I If oJie MI; WIIMHE bubmmorexa [JOK
i " PHPOAE, MEAMIIHE, https://m.edso0.ru/ff0c2126
TEXHUKE
SnepHble peakiuu. 3aKOHbBI
87 C(flx paHeHlle 3au5m0130ro 1 MacCOBOTO bubmiorexa LOK
P P https://m.edsoo.ru/ff0c1c58
yucen
88 DHeprusi CBsI3u aTOMHBIX siiep. CBs3b bubnmnoreka [JOK

MacCChl U SHCPIrun

https://m.edsoo.ru/ff0cld7a
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89

Pemenue 3agau o teme "SAnepHsie
peakuun"

90

Peakiuu cuHTe3a U JETICHUS IEP.
Wcrtounnku sHeprun CoaHua u 3B€371

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenus " SAnepuas
sHepreTuka. JlencTus
PaIMOAKTUBHBIX U3TyYCHUN Ha )KUBBIC
OpraHu3msl"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEKTPOMAarHuTHOE IOJIE.
DJEKTPOMAarHUTHBIC BOJTHBI.
KBanToBnie sBneHus"

bu6morekxa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbHas paboTa 1o reme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOTHBI.
KBanToBbIe siBieHHs"

94

[ToBTOpEHME, 060OIIEHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"BzaumoaeiictBue Ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyeTHBIX U KaUECTBEHHBIX 3a7a4 110
teme "TemnoBsie mpoiecch”

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

96

[ToBTOpeHue, o6o0meHue. Pemenue
pacUeTHBIX U KaYeCTBEHHBIX 33724 0
teme "KIIJ] TermnoBeIx ABurareaci"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHHIX ¥ KaUeCTBEHHBIX 33/1a4 110
teme "KIIJ] anekrpoycTtaHoBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, oboOIIEeHNE.

bubmuoreka [JOK

1 1
98 'J'Ia60paTopHme pa60"TbI 10 Kypcy https://m.edsoo.ru/ff0c2c52
CBEeTOBBIE ABJICHUSA
[ToBTOpenue, 0600menue. Padora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmmorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, 0600menne. Pabora ¢
100 TekcTamu 110 Teme "Kosebanus u 1 bubmiorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600menue. Pabora ¢
101 Tekctamu 1o teMe "CBeToBbIE 1 bubmorexa [TOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcraMu 1o TeMme "KBantoBsas u 1
snepHas puzuka"
OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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