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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOIO o0O0IIero o00pa3zoBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHON 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOU paboueil mporpaMMbl BOCIIUTAHUS U
Konunenmuu npenogaBanus yueOHoro npeamera « Ouzmkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBlIeHO Ha (opMUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHU3alui0 H3yYEHHUS
bu3uKM Ha JAEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanusauuu tpedoanuit ®I'OC OO0
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHUs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBaeT paclpeiesieHue yueOHOro MaTepuana
1o rogaMm o0yyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpXKAHUA U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYatoIIMXCsl.

[Iporpamma 1o ¢usmuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (pU3MUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Onoorueit, acTpoHoMuel u pu3nyeckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBIsieT Hauboyiee SICHbIC
oOpa3sibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MOoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7ad (PU3MUECKOro oOpa30BaHHSA B CTPYKTYpe OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOH TPaMOTHOCTH H
MHTEpeca K HayKe y O0y4aromnXxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEAIOJIAraetT OBJAJCHUE
CIEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e HAy4HO OOBSCHSATDH SBJICHHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIC/IOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHBIE
JIOKa3aTeNbCTBA JJIsl TTOTYUEHHUS BBIBOIOB.

Hemn wusyuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  0011€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKACHHON pelieHueM
Komnernn MunucrepcTBa npocsetnieHust Poccuiickoit denepanuu (MpoTOKOI OT 3
nexadbps 2019 r. Ne T1IK4BH).



Ieaun nzyyenus pusuku:

MpUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuxcss K HayYHOMY
W3YYCHUIO TIPUPOJIBI, PA3BUTHC WX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYIHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepUH M PyHIAMEHTAILHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONU (U3WKU ISl Pa3BUTHS JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHWM O  BO3MOXHBIX  cdepax  Oymymici
npo(eCcCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (PU3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUU.

I[OCTI/I}KGHI/Ie ATUX IIeaeH nporpaMmsbl 110 (I)I/I?;I/IKe Ha YPOBHC OCHOBHOTO
O6III€FO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3a1a4:

NpPHOOPETCHHE 3HAHWM O JIMCKPETHOM CTPOCHWUHM  BEIIECTBa, O
MEXaHMYECKUX, TEIUIOBBIX, JJICKTPUYCCKHX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

IPHOOPETCHUE YMEHHUH OIUCHIBATH U OOBSICHATH (DU3UYCCKUE SIBICHUS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHUIA

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIINX pacuy€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OIBITHI,
nabopaTtopHbie pabOTBl W  IKCHEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX IPHOOPOB;

ocBOcHHUE MPUEMOB paboOThl ¢ MHpOpMaIruel (pU3NIEecKoro cojaepKaHus,
BKJTFOYasi HHQOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHoHaTbHON IeSITSIHPHOCTH, CBI3aHHBIMHU
c (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heleno).

[Ipenmaraemserii B mporpaMmmMe 1o (pu3nke mmepedeHb JabopaTOPHBIX padoT U
OTBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YUUTEb JI€IaeT BHIOOP MPOBEICHUS
7a00paTOpPHBIX pabOT M OMBITOB C YYETOM HMHAUBHAYAIBHBIX OCOOCHHOCTEH
00yYaroIMXCs, CIHUCKAa 3KCIEPUMEHTANBHBIX 3aJaHUM, TpearaeMplXx B paMKax
OCHOBHOI'O TOCY/IapCTBEHHOTO K3aMeHa 1Mo (hU3MKe.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NIO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenudyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cuctemMa eIuHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKH H3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] TMO3HAHUsS: HAOMIOJEeHHWEe, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUECKUX SBJICHUN ¢ TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJIICHUSL.

2. ®usnueckre npuOOPHI U MPOLEAypa MPSMbIX U3MEPEHUN aHAOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue NEHbI IeeHU Kbl K3MEPUTEIHLHOTO Mprbdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEa.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIPM IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIE, YeM OOJIbIe BHICOTA
ycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactul BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHI
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHME Ta30B, KMIKOCTEHM W TBEPABIX
(kpucTtaminyeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIeHUM,  OOBSCHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3aumoneicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBIXKEHUsI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBuUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IMHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIa
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HaNpaBJICHHBIX MO OJHOW MpsAMoil. PaBHoaelcTBytomas cui. Cuiia TpeHwusl.
TpeHue CKONbKEHUS U TPEHUE MOKOsl. TpeHue B Mpupoae U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHU.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabOnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEI.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTU CKOJbXKEHUA Opycka WIHM IIapuKa I0
HaKJIOHHOM IUTIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJIEHHUS >KUIAKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. OmnbeiT Toppuuennu. M3mepenue armocdepHOTO
JaBieHUs. 3aBUCUMOCTb aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKMBAIONIEH CUITBI OT 00BbEMA MOrPYKEHHOM YacTH Teja

Y TJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIoBHE IUIABaHUSA TEJ: IJIaBaHUE WUIIN MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH Beca Telia B BOJIE OT 00bEMa MOTpyKEHHOM B
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AKUJKOCTh YaCTHU TeNa.
2. OmpeneneHue  BBITAIKMBAIOMICH  CWIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHIIBI, JEUCTBYIOIIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAIKUBAIOWIEH CHIIBL,
NENUCTBYIONIEH Ha TEJO B )KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh
YAaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.
Paznen 5. PaGora u MOIIHOCTb. DHEprusi.
Mexanunueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecwus pbluara. [I[puMeHeHue npaBuia paBHOBECHS pbhluara K 0JIOKy. «3010Toe



npaBuiio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KunHermyeckas W IOTEHIHMAIBHAS  DHEPTHS.
IIpeBpamenne 0THOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenue pabOThI CUIIbI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccrnenoBanue yciioBHI paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM MIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermuioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJd. OmNbIThl, MOATBEPKIAIONINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannunueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEJI HAa OCHOBE TMOJIOKEHUN MOJEKYIIPHO-KHHETUHYECKON TEOpUH.
CmaunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHe U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKCHUS
gactull. BHyTpeHnsiss sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH JHEPrumu:
TEeIIonepeada u coBepiieHue padboTel. Busl Temionepenaun: TEIIOMPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KomngectBo Temiorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. 1emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro OamaHca. [lmaBnenune w
OTBEpPACBAHUE KPUCTANIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA ILJIABJICHUSA.
[TapooOpa3zoBanue u koHuaeHcanus. Mcnapenue. Kunenue. YnaenpHas termiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsr padotel TernoBeix ABurateneit KIIJ TemmoBoro nBurarens.
TermnoBbele IBUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanne sBICHUS TEIUIOOOMEHA IPH CMEIIMBAHUU XOJOJTHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne H MATHUTHbBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snektpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS AJIEKTPUYECKOrOo ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUECKUMN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
115t yaactka uend. [locienoBaTenbHoOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w wMmomHOCTE dJekTpudeckoro Toka. 3akoH JDxoymns—JIeHna.
DneKTpuuecKue ey U MOTPpeOUTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MAarHUTHl. B3anMo1€ICTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoe
rmoje. MarouTHoe mojie 3eMJIM M €r0o 3HauyeHHWe Ui KU3HH Ha 3emiie. OmbIT
Opcrena. MarHuTHoe MoJie AJIEeKTPUUECKOro Toka. [IpumMeHeHue 3J1eKTpOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUYECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIEKTPUUYECKUX 3apsiA0B U B3aUMOJCHUCTBUE 3aPSHKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToyHrnKkn NOCTOAHHOTO TOKA.
JIeCTBUS SIIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHUS BOJIBTMETPOM.
. PeocTtaTt n Mmarazud COnpOTUBIICHUM.
. BzaumopencTBue moCTOSSTHHBIX MAarHUTOB.
. MozenrpoBaHrue HEBO3MOKHOCTH Pa3EICHHUS MTOI0COB MATHUTA.
. MoaenupoBaHHe€ MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBEHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiThl MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUHU.

HccnenoBanne ACHCTBUS IJICKTPUYECKOTO IIOJISI HAa TIPOBOJHHUKU U
JTUDJICKTPUKH.

COopka 1 poBepKa padbOThI IJCKTPUICCKOH IETTH ITOCTOSTHHOTO TOKA.
M3mepeHre 1 peryupoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MJYIIETO 4Yepe3 pPEe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOIIUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHKA OT €ro JUIMHBI, IUIOIIAAH TIOTEPEUHOTO
CEUYCHUsS U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAIMPSHKEHUH TMpPU TOCJIEI0BATEIHHOM
COCMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia IJIs CHJIBI TOKa TPU IMApaJICTBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue paboTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OnpeneneHne MOIMHOCTH JJIEKTPUYECKOTO TOKA, BBIJACISIEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00bEeTMHEHNUN
Y pa3/cIICHAN.

HccnenoBanne neiicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneITHI, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYIIK{ ¢ TOKOM M MarHuTa OT CHJTBI TOKA U HATPABIICHUS TOKA B KATYIIKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHCTpyHpoBaHue U U3y4eHHe padOoThl AJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexrpoaBUraTeIbHON yCTaHOBKH.
21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
HCCIIEIOBAHUE H3MEHEHUM 3HAYEHHUSA W HAIpPaBICHUSA HHIYKIMOHHOIO
TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JIBUKEHHs. PaBHOMEpHOE NpsSMOJIMHENHOE
nBrkeHne. HepaBHOMepHOE mpsiMosinHEHOEe NBHKEeHHE. CpenHsiss U MIHOBEHHAas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mnpsMoiuHelHoe nBuxkeHue. (CBoOoaHOE
nagenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m wactora oOpalieHus.
JIuneliHas v yrioBasi CKOPOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproTroHa.
[TpuHIUI CYyNEepnO3UIINU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, CUjla
TPEHHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOTO
nageHus. J(Bmxkenue mianer BoKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepranibHOM TOYkH. AOCoOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
uMIlyJibca. PeakTuBHOE IBUKEHHUE.

Mexannueckass paboTta W MOITHOCTh. PaboTa CHII TSKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padoThl. [loTeHIManbHAs SHEPTUS TeNa, TOJIHIATOTO HaJ
IMOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbHas SHEeprus CxKaTou NpyxuHbl. Knnetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUMU.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHWYECKOTO JIBMXKCHHUS Tella OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHME MyTel W TPACKTOPHUI NBMXXEHUS OJHOTO U TOTO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenne CKopoCTH U YCKOPEHUS MPSIMOITUHEMHOTO JIBUKEHHS.

4. HccienoBanne Npu3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.
Halnronenue nBuxeHus Tela 1no OKpy>KHOCTH.



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

HaGmonenne MmexaHu4ecKuX SIBICHUM, TPOUCXOIAIINUX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
kaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JCUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

IIepenaya umiynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCa MPU HEYNIPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJbca npu adCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUeCKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MPHU JIBUKEHUU TEJa MOJT 1eHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro PaBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WU TEJICKKHU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHHS Opycka WIM JIBUKEHUS
[IapHKa M0 HAKJIIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHHsI Tena IMPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHU NIPH PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM TIPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenune kodhGUIMEHTAa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padbOTHI CHIIbI TPEHUS TP PABHOMEPHOM JIBMKEHUU Tea Mo
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOJBUKHOTO M TIOJIBUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTUU.

Pasznen 9. Mexannueckue KojJe0aHus U BOJHBI.



KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue — koneOaHus.  BolHykneHHble — KoieOaHus.  Pe3oHaHc.
Mexannueckue BonHbL. (CBONCTBA MEXAaHMYECKMX BOJH. I[IponmoneHble U
[IOIIEpEeYHble BOJHBI. JlJlMHA BOJIHBI U CKOPOCTh €€  paclIpOCTPaHECHUS.
MexaHnyeckue BOJIHbBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicOoTa TOHa. OTpaxenue 3Byka. MHPpa3Byk u
yJIbTPa3ByK.

Jemoncmpayuu.

1. HaGmonenune koneGaHuii Ten MmojJ JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenue BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpoI0JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pEe30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue YacToThl W Mepuojia KojJeOaHWH MaTeMaTH4eCKOTro
MasTHHUKA.

S L T

2. Ompezenenne 4acTOTHI ¥ Miepruoa KoueOaHui MPY>KMHHOTO MAasITHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TepHUoja KOJeOAHUN MOABEIICHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCMMOCTh TEepuoAa  KoyieOaHUU
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. M3mepeHne ycKopeHusi CBOOOTHOTO TafCHUSI.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  ToJie.  DJIEKTpOMarHuTHele  BOJHbBIL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.
DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.
Jemoncmpauuu.
1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.



Jlabopamophule padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbIC IBIICHUS.
JlyueBas  Mmopmens  cBera.  McTroyHuMkM  cBera. IIpssmonneniHOe

pacnpoctpanenue cBera. 3atMeHusa ConnHua u Jlynsl. Otpaxenue cera. [lnockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBera. 3akOH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHue cBeTa. Vcnonb30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nydent B muH3e. OnTuyeckas cuctema (oroarnmapara, MUKPOCKOIA
u Teneckona. ['na3 kak ontuueckas cucrema. biiM3opykocTh U 1albHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuenne n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue caera.

Onrtryeckuil CBETOBO/I.

Xop ydelt B coOuparomieu JuH3e.

XoJ JIydeu B pacCEeHBarOIIEH JIUH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOIIBIO JHH3.

[TpuHnun necTBus GoToanmapaTa, MUKPOCKOIIA M TEJIECKOTA.

10. Monenb riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHSI CBETOBOIO JIyda OT yIJia
NaJCHUS.

2. M3ydeHue xapakTepUCTUK U300paXKEHUs MPEIMETa B IIIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCUMOCTH yrjla IIPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrja
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. TlomydeHne N300paKEHUM C IOMOIIIBIO COOUPAIOIIEH JIMH3HI.
Onpenenenue (POKYyCHOTO pacCTOSIHUS U ONTUYECKON CUIIbI coOUparoniei
JUH3BL.

6. ONBITHI IO PA3T0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJICHHHU Yepe3
[IBETOBBIE (PUIBTPHI.
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Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pesepdpopna u miuanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta aromoM. KBanTel. JInHeiyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOEHUE aTOMHOTO
anpa. HykimoHHas wmoxaens aroMHoro sapa. HMsoronbsl.  PagmoakTuBHBIE
npeBpaienus. [lepuon nmonypacmnanga aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXpAHEHUS 3apsJOBOTO U MAacCOBOIO 4YHUCEI.
OHeprusi CBsi3M aToMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuxa. J[eMCTBUS pPaJMOAKTUBHBIX HM3JYYCHUN Ha JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3Jy4EHUs U MOTJIONMICHHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnextp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydeHus NpupoHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3ITYUYECHHUS.

2. HccrnenoBanue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHIbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAKO AT MOTYJIb.

[ToBTOpUTETHEHO-0000IIAIOMNN MOAYIH TIPEAHA3HAYECH /I CUCTEMAaTU3aIIH
1 0000IIIECHUS TTPEAMETHOTO COACPIKAHUS 1 OTIBITA JIEATEIIbHOCTH, TPHOOPETEHHOTO
IpU M3YYEHUHM BCEro Kypca (pu3uku, a Takke ISl TOJTOTOBKHM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke sl 00yJaronimxcs, BBHIOPABIIUX 3TOT
y4eOHBIN MpeIMET.

[Ipy U3ydyeHHU JAHHOTO MOJYJISI PEANTHM3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITEIHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS TOCTIKEHHUE MPEIMETHBIX H
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUWA TPHUPOABI M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATH (PU3NUYecKue
SABJICHUSI, TPUMEHSS TOJyYeHHbIE 3HAHHUS, pelaTh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUMNIMANBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CYET TOro, UTO OOYYAIOIIHECs BBIMOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IOJIYYEHHBIX 3HAHUIl pacro3HaBaTb M HAy4YHO OOBACHATH
(u3nueckue sIBICHMS B OKpYXKaIOLEeH TpUPOJIe U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE U1 MPOBEPKU THIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBBI HauOOJiee BaKHBIX JOCTHXKEHUUW COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO UCIIOIb30BAHUS PA3IMYHbIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUS M COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPIHH.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOI'O OOINET0 00Opa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nUecKon HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXK/ICHUHU 0OIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-ITUYECKUX MPUHIHIIOB B JEATEIHHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE 3CTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAYy4YHOM JIOO03HATENBHOCTHU, WMHTEpECca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBbSI H  3MOLMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTH 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

— copMHUPOBAaHHOCTH HaBBIKA peIIeKCHH, TPU3HAHKE CBOETO MTPaBa Ha OIIUOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeEKa;

6) TPY10BOI0 BOCIIMTAHMS



e — AKTUBHOE YYaCTH€ B PEIICHUM MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOW U
COIMAIbHOM HANPABICHHOCTH, TPEOYIOMIMX B TOM YHCJIE U (PU3UUECKUX 3HAHUN;

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOeCcChii, CBA3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl PEIICHHUS 3ajad B
o0JlacTh OKpY’Karolied cpelpl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOIIEH CPEeIbl;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed ux
pelieHus;

e 8) ajanTanmuM K M3MEHSKOIIMMCS YCJOBHSM COIHAJBHOW M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJICUCTBUU MPH BBHINIOJIHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSAM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTUUECKYIO
NEeSATeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCie (POPMYIUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTH
1176370478

e — IUTAHUPOBAHUE CBOETO0 pa3BUTUS B NPHOOPETEHWU HOBBIX (UZUICCKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH M BBISBIISITH B3AUMOCBSI3H IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIB30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCUCTBUM C YUE€TOM BIMSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIOOQTBHBIX MOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbpraTe ocBOeHUS MporpaMMBI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOyuwatomerocss OyayT chOpMHUpPOBaHEI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIIHNE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUYEOHbBIE I€UCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(stBIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (DaKTax,
TAHHBIX U HAOIIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIAATh TPUYMHHO-CIICICTBEHHBIC CBSI3U MPU HM3YyYCHUH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENIaTh BHIBOABI C UCIIOJIF30BAHNEM € TyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHA, BBIJBUTATh THUIIOTE3Bl O B3aUMOCBSI3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITETTLHO BEIOMPATh CIIOCO0 perieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHUS, BBHIOOp HamOoee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKUE JeiiCTBUNA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nuecKkuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POpPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUSI, OTIBITA, UCCIICAOBAHMS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MIPEANOI0KEHNS 00 UX PAa3BUTUU B HOBBIX
YCIOBUAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

OPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3aIpOChl IIPH ITOUCKE U
orOope MH(pOpPMAIMA WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3uveckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH HH(OPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSTCJILHO  BBIOMpAaTh ONTUMAJIbHYIO (OpPMY IIpEICTaBICHUS
uHbOpMAIMK W WUIIOCTPUPOBATh pEIIacMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOM rpauKoi M MX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1elCTBHA:

B X0JI€ OOCYyXJeHMs y4yeOHOro marepuaiia, pe3ysbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh HJICU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJACpKaAHUE
0J1aroKeaaTeIbHOCTH OOIIECHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIBITA
(9KCIEpUMEHTA, UCCIEOBaHUSs, IPOEKTA);

NOHMMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaJIbHON
paboThI pU PelIeHUH KOHKPETHOU (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NESATEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTIKEHUIO: paclpeiessaTh poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATEIBLHO C(POPMYIHUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalUsIX, TPEeOYIOIIMX
JUTsE petieHust GU3NYEeCKUuX 3HaAHM;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX MPUHATUS  pPELICHUMN
(MHIUMBUIyaIbHOE, TPUHATHE DPEIICHHUs] B TPyIMINe, MPUHATHE PpelIeHUuM
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u WIIN
IUTAHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/iJlaraéMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PCIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJ1aH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHIKECHHS) PE3yJbTaTOB
JeSTEIHbHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3MUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKa B XO/€ CIopa WU AUCKYCCUM HA
HAaY4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABAaTh CBOE NMPABO HA OIIMOKY MPHU pelIeHUH (PU3NUECKUX 3a7a4 WIN
B YTBEPKIECHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IPABO IPYIroro.

NPEAMETHBIE PE3YJIbTATBI

K xonIy oOyueHusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHHUEe, SKCIEPUMEHT, MOJeb, THUIOTE3a, CAUHUILI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BerlecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PaBHOACHCTBYIOIIASL
cuia, nedopmanus (ynpyras, tacTuyecKas), HEBECOMOCTb,
COOOMIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBMIKCHUE, HWHEPLHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpAIlICHHUS, TIepeaaya JaBJICHUS TBEPABIMU TEJIAMU, )KUIKOCTIMU U Fa3aMH,
aTMoc(epHOEe [aBlieHWE, IUIaBaHHWE TeJ, MPEBPAILEHUS MEXaHUYECKOU
SHEPIruM) IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHHE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKMBOM U HEXUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUs B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO J1aBIICHUS Ha KMBOW OpPraHW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEBOJUTh MPAKTUUECKYIO 3a7ja4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) (PU3UYECKUX SIBIICHUN;
OMMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeMMUuHbI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPeMsi, MyTh,
CKOPOCTb, CPEIHsAS CKOPOCThb, CUJIa YIIPYIOCTH, CUJIA TSKECTU, BEC Tena,
cujia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BBITAJKUBAIOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO3} (OUIIMEHT TIONE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTeHIMAaJbHAsl dJHEpPrus), NpU ONHCAaHUU TPaBUIBHO TPAKTOBATh
(dbu3HUeCKHil CMBICT UCTIONB3YEMbIX BEIMUMH, UX 0003HAYCHUS U €THHUIIBI
¢u3nUecKnX BEIWYWH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTMMU BEJIWYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3ys MpaBuiia CJIOXKEHUsI CUil (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMmesa, MPaBWJIO paBHOBECHUsl pbluara (0J0kKa),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBsicHEeHUE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBs3bIBarolIMe (DU3NYECKUE BEIUYMHBI: Ha OCHOBE aHallM3a
YCJIOBHS 3aJlaul 3aMHUChIBATh KPATKOE YCJIOBUE, MOACTABIATh (DU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajia4, OIICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIU
(bu3MYECKNX METOOB, B OMIMCAHUM MCCIICIOBAHUS BBIICISTH IPOBEPSIEMOE
penoNoxeHue (TunoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJTYUSHHBIN
pe3yNbTaT, HaXOAUTh OMIMOKM B XOJI€ ONBITA, JelaTh BBIBOJLI MO €ro
pe3ynbTaTam;

OPOBOAUTH OMBITHI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN WU
(bu3rUeCcKuX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANIOIO0KEHNUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUS, 3aTUCHIBATH X011
ombITa U GOPMYITHPOBATH BHIBOJBL;

BBITIOJHATH TPSIMbIE U3MEPEHUs pACCTOSHUS, BPEMEHH, MacChl TeTa,
o0BéMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPHOOPOB C YYIETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IpPYrol C UCIHOJb30BAaHUEM TMPAMBIX HM3MEPEHHI (3aBUCUMOCTH IyTHU
PAaBHOMEPHO JBUXKYILETOCS TeJa OT BPEMEHU IBUKEHUS TeJa, CUIIbI TPEHUS
CKOJIBKEHHsI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOUIAJU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH Tesa U OT IJIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJN0, YCIOBUM
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B



IUIAHUPOBAHUHM  y4eOHOTO HCCICOBaHMS, COOMpaTh YCTaHOBKY |
BBITIOJHATh M3MEPEHUsS, CIEeNys MPeIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTATHl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

IIPOBOAUTL KOCBEHHBIC HM3MEPEHHUS (U3MYECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha TMOTPYy)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IOJE3HOTO  JICUCTBHSI  MPOCTHIX
MEXaHHM3MOB), CJCAYS MPEUTOKECHHON HWHCTPYKIIMU: TPH BBITTOJTHCHUH
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHHE NCKOMOU BEITMYHMHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIA0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh NMPUHIUIBI JICUCTBUS TPUOOPOB M TCXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETpP, COOOMIAIIIHUECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA U HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX omucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJONPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONb3Ys 3HAHHMS
0 CBOMCTBaxX ()M3MUECKUX SIBICHUN U HEOOXOANMbIE (GU3HUIECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCTOIB30BAaHUS (U3MUYSCKUX 3HAHWH B IOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKPYXKAIOIIEH Cpele;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHPOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPH BBHITIOJHEHUN YYEOHBIX 33JaHUN HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3NUECKOro COACPIKAHUS, CITPABOYHBIC MATEPUAIIBI, PECYPCHI
cetn VIHTepHeT, BiameTh MNpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHPOPMAIHK (HU3UIECKOTO CONCPKAHUS, B TOM



yuclie MyOJUYHO J1eJ1aTh KPaTKUEe COOOILEHUS O PE3YJIbTaTax MPOEKTOB WIIN
y4eOHBIX HMCCJIEIOBaHUM, PU STOM T'PAaMOTHO HUCIOIb30BaTh M3YUYEHHBIN
MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MpE3CHTALUEN;

IpU BBINOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pacrpeacsisiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUHU C IOCTABICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBIIIOJHECHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJd B  JACSATEIBHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAKOIIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTALTNYECKUE U
aMmopdHbIe Tena, HACHIIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN IEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, IOCTOSHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE TI0JIE;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMPEHHE M CXKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KAMUJUISIPHBIC SBJIICHUS, UCTIApEHUE,
KOHJIGHCAIMS, IUIaBJICHHE, KpUCTaUIM3alusa (OTBEpAeBaHUE), KHUIICHHE,
TeIUIonepe1aya (TEenIOnpOBOHOCTb, KOHBEKIHS, U3JIy4eHune),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3aps/I0B, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JIEMCTBUE
MAarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIIHS)
10 ONHCAaHUI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HYECKOE SIBJICHHUCE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXalolleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue CoaHua, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJICHUS B atMoc(depe, dMEKTPUUYECTBO JKMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJid, Apeiid) moJIF0COB, POJIb MArHUTHOTO MOJIS JJ1s1 )KU3HU Ha 3eMIie,
NOJISIPHOE CHUSHHE, TMPU HTOM TMEPEeBOJUTh MNPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKK) (HU3UUECKUX
SIBJICHUIM;

OTHCHIBATh M3yUYEHHBIE CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
du3nUeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJIUYECTBO
TEIJIOThI, yJeJbHas TEIUIOEMKOCTh BEIECTBA, YAEIbHAas TeIioTa



IUIaBJICHMS, yJeJIbHAas TEIJIoTa NapooOpa3oBaHMs, YJeibHAas TEIIoTa
CropaHusi TOIUIMBA, KOA()(PUIMEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOM
MAIIIMHBI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, JJIEKTPUUECKHUM 3apsi]l, CUja
TOKA, OJJIEKTPUYECKOE HANPSKEHHE, COIMPOTUBICHUE IPOBOJHUKA,
yJIeTIbHOE COMPOTUBIIEHHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpPU OMNUCAHWU TPABUIHHO TPAKTOBATh (PUBHMUYECKUNA CMBICI
UCIIOJI3YEMBIX BEJIMUUH, 0003HAUYCHUS U €IUHUIIBI (PU3UUYECKUX BEITUYMH,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIONIME JAaHHYIO (U3MYECKYIO BEIUYUHY C
JPYTUMU BEJIIMYUHAMH, CTPOUTHh TpadUKud HU3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIIOJIb3ySl OCHOBHBIC TOJIOKEHUSI MOJICKYISIPHO-KUHETUYECKON TEOpHUH
CTPOCHHMS BEIIECTBA, MPUHIIUAIN CYMEPIO3UIUU MoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa JUisl ydacTKa UEIH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUsI SHEPTHUH, IPHU 3TOM J1aBaTh CIOBECHYIO
dbopMyITUPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEeMAaTHYECKOE BhHIPAKEHUE;
OOBSICHATh (PU3HUECKHE TMPOIECChl WU CBOMCTBA TeJ, B TOM YHCIEC U B
KOHTEKCTE CUTyallMil MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
NPUYMHHOCIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ omopor Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMYECKUX SIBICHUH,
(bu3HUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJadyd B 2—3 JEHCTBHS, HCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMIME (DU3MUYECKUE BEJIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEJOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYIIBI,
HEeoOXOoMuMbIe Jig €€ pElIeHHs, MPOBOJAUTH PacyEThl W CpPaBHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEMIUTh MPU [OMOIIU
(¢u3MUeCKNX METO/OB, HWCIIOJB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEANOJIOKEHUE, OLCHUBATh NPABWIBHOCTH MOPSIAKA
IIPOBEJICHUS UCCIIEAOBaHMS, J€JIaTh BIBOBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢du3rUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHus NPU HW3IYYEHUH OT IBETa H3Jydarouen (morioaroniei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATypPbl KUIKOCTH H
wiomaan €€ TMOBEPXHOCTH, DJJEKTpU3alUus TeJl W B3aUMOJCHUCTBUE
AJIEKTPUYECKUX 3apsioB, B3aUMOJCHCTBAE IOCTOSHHBIX MAarHUTOB,
BU3yaJu3aldsl MAarHUTHBIX I[IOJIEd NOCTOSHHBIX MArHUTOB, JIEWCTBHS



MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUrarTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
MpOBEpsEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyAOBaHUs, OMUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOJIBI;
BBITMOJHATh MPSIMbIE U3MEPEHHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIAKHOCTHU
BO3JyXa, CUJIbl TOKAa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpoB M JATYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YNIbTATh
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPEUTHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
Apyrod ¢ MCHOJB30BAaHMEM MpPSMBIX  HM3MEpEeHUN  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHUK, OT HampsDKeHWsT Ha  MPOBOJHUKE,
UCCJIEIOBAaHME TMOCIEAOBATENIbHOTO M MapaJJIeIbHOIO  COEIUHEHUN
NPOBOJAHUKOB): TUIAHUPOBATH HCCJIEJAOBaHUE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTaThl OTYYEHHON 3aBUCUMOCTH B BHJIE€ TA0JIUIl U TpadUKOB, 1eTaTh
BBIBOJIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBbIE H3MepeHUs: (U3MYECKUX BeNMYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIENys MPEII0OKEHHON WHCTPYKIUHU, U
BBIUUCIISITh 3HAUCHHUE BEJINYUHBI,

co0JIro1aTh TIpaBUJIa TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONUCTB C OMIOPOM HA UX OMHCAHUS (B TOM YHUCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DIJIEKTPUUYECKOW SHEPTUM, DJIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTebHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AJIEKTPOJBUTATEIb TOCTOSHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA M HU3MEpPUTEIbHbIE
MpUOOPHI IO CXEMaM M CXEeMATHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUraTEIb BHYTPEHHETO CrOpaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENeld ¢
MOCJIEA0BATEILHBIM U MapaJlyIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indasi
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OPUBOAUTH  TpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IPHUMEpax)
MPAKTHYECKOTO HUCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH Cpejie;

OCYIIECTBIATh TOUCK HHPOpMAIMK  (U3NYECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCIATH HH(POPMAIINIO, KOTOPAsl ABIISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUil HAYyYHO-TIOMYJISPHYIO
auTeparypy GU3NYECKOTo COACPIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetm MHTepHeT, BlaaeTh TNpuEéMaMU KOHCIIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBON CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHMUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHUsl, B TOM YMCIIE ITyOJIMYHO MPEICTABISATE PE3yIbTaThl TPOSKTHOM
WJIN MCCIIE0BATEIBCKON IEITEILHOCTH, ITPH TOM I'PAMOTHO UCTIOIh30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3HWKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3EHTAIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B
JESITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xonIy oOyuenus: B 9 Kiacce nmpeIMeTHbIEC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTcu€Ta, MarepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKCHHS, Jedopmarius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, HEHTP TKECTH, aOCONIOTHO TBEPAOE TEJoO,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHMUECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJNM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITYCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHuUs,
U30TOIBI, SIACpPHAs SHEPTETHUKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JABUXKEHUE, CBOOOIHOE
MaJIcHUe Tell, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3joKeHue 0eroro cBeTa B
CIeKTp ® CIOXEHHE CIEKTPalIbHBIX I[BETOB, JMAWCIEPCHS  CBETa,
€CTECTBEHHAs! PaJUOAKTUBHOCTh, BO3HMKHOBEHHE IMHEHYATOrO CIEKTpa
M3JTyUYCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  sBICHUN B
OKpy)XaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHHUS B MPHPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSCEHNE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHUOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHUYECKHE JIyYH, PAAHMOAKTUBHOE H3ITYUCHHE
NPUPOTHBIX MHHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeJIOBEKa), MPH ITOM IEPEBOJUTH TMPAKTUYECKYIO 3a/1ady B
yueOHY10, BBIICNATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (HUIUUECKUX
SIBIICHUI;

ONKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BEeTUYUHBI (CpeHSIE W MTHOBEHHash CKOpPOCTh Teja MpHu
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHHUsS, CHUJla YNPYTOCTHU, CHJIA TKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tejla, UMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MeXaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrus Tea,
MOJTHATOTO HaJ[ TTOBEPXHOCTHIO 3€MJIM, TOTECHIIMANIbHAS DHEPIHsl CHKATOU
HpPY>KUHBI, KHHETHYECKAast 3HEPT U, I0JIHAs MEXaHNYeCKasi SHEPIUsl, IEPUO/T
M 4yacToTa KoJieOaHWii, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BbICOTa TOHA,
CKOpOCTh CBETa, IOKa3aTelb MPEIOMIICHHSI Cpefbl), NpPU OINHUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKHM CMBICT HCIONB3YEMBIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UUECKUX BEIUYUH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIMYMHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBJICHHUS M MPOLECCHI,
HCIIOJNIb3Ysl 3aKOH COXPAHEHHs] SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
NPUHLUI CYNEPHO3UIUN CHUJI, TPUHIUI OTHOCUTEIbHOCTH [amumies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPaXEHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPaHEHHS 3aps0BOTO U MacCOBOTO YHCEI



IPU SIIEPHBIX PEAKUUAX, MPU ITOM JaBATh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a]ja4u (OMUpAIoIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYUHBI: Ha
OCHOBE aHaJIh3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BBISBISATD
HEJO0CTAaIOIIME WM U30BITOYHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMBbIE Il pEeLIeHUs, NPOBOAUTH pacu€Thl U OLEHUBATH
PEANMCTUYHOCTH MOJYYEHHOT'0 3HAUCHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh MpPH OMOIIU
(Gu3MUeCcKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
IpoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPaBUIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIENOBaHUs, JleJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUI U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tell (M3ydeHUE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] PHEPTruH, 3aBHUCHUMOCTHb IEpUoAa KoJIeOAaHWW MPY>KUHHOTO
MasiTHUKA OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MAJIbIX KOJICOAHUH, MPSIMOJIMHEHHOE PAaCIPOCTpaHEHUE CBETA,
pasnokeHue Oeynoro cCBeTa B CIEKTpP, U3YUYECHUE CBOWMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COOHparomen
JUH3E, HAOJIOJECHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3IYyUCHUS):
CaMOCTOSITEJILHO  CcOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH IPU HEOOXOJUMOCTH CEPHUIO NPSIMBIX MU3MEPEHUM, Onpenemss
CpeqHee 3HAaYeHHE W3MepsAeMOll BelMMYuHBl ((HOKyCHOE paccTOosHuE
coOuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOp crHoOco0a HW3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTh HCCJIENOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIMYUH C
HCITOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM JBWJKEHHH 0€3 HadYaJlbHOM CKOpPOCTH, HepHoja
KOJIeOaHM MaTeMaTHYeCKOrO0 MAasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTHU
yria OTpaKe€HUsi CBETa OT yrjla MaJeHUsi U yrjia NpesIOMJICHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIEAOBAHHME, CAMOCTOATEIBHO COOMpATh



YCTaHOBKY, (UKCHpOBaTh pe3yiabTaThl IMOJYYCHHOW 3aBUCHUMOCTH
dbu3MYecKUX BEIWYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaMm UCCIIeI0BaHus;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (PU3HUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPECHUE
CBOOOTHOTO TAaJCHHS, >KECTKOCTh TPYXHUHBI, KOIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W TEPHUOJ
KoJIcOaHW MAaTeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CWJIa COOMpAaroIIel JMH3bI, paJUOAKTHBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpaTh SKCIEPUMCHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpPEHUs, CIeays NPEII0KEHHON WHCTPYKIIMH, BBIYUCIISTH 3HAUCHUC
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3yJIbTaThl C YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHU;

co0JIrF01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIEIb aTOMa, HyKJIOHHAst MOJIEJTh
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLMIBI  JEHCTBUS  M3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUS W YCKOPEHHS, pakKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEITBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHnr  y4eOHO-TIPAKTUYECKUX — 3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMPAIOIIeH JINH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  HWHGOOpPMAIMIO O  MPUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU 7151 oOecrieueHns 0€30MacHOCTH MPH O0paIieHnu ¢ MpuoopaMu U
TEXHHYECKUMU YCTPOUCTBAMU, COXPAHCHHUSI 3JI0POBBS M COOTFOICHHSI HOPM
AKOJIOTUYECKOTO TIOBEICHUSI B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK wHpOpManuu (U3HUECKOTO COJCPKAHHS B
WNuTeprHete, caMOCTOSITENNBHO (hOPMYTUPYS MMOMCKOBBIN 3aMpoc, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW MH(POPMAIMKA HA OCHOBE
MMEIOIINXCS 3HAHUHA U TOTIOTHUTEIHHBIX UCTOYHUKOB;



UCII0JIB30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
JAUTEPATypy PU3HUECKOTrO COACPHKAHUS, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(bOpPMAIMK U3 HECKOJIBKUX HCTOYHMKOB (PU3UYECKOTO COIEp)KaHUs,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIBCKON
NEeSATENbHOCTH, TMPU OSTOM TPAMOTHO  HUCIOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKH U CONPOBOXKIATH
BBICTYIIJICHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MIUpa
b K
1.1 ®dusurka - Hayka 0 IpUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnyeckue BEJITNINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pasnen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUN BellleCTBA
bub OK
2.1 CrpoeHue BelecTBa 1 nomorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubmuoreka [JOK
) BElllECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 Mexannueckoe IBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194




bubmuoreka [JOK

3.2 WNuepuus, Macca, MI0THOCTh ) 1
https://m.edsoo.ru/7f416194
3.3 Cuna. Bugpl cun 14 2 bubnmorera [TOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TEJIaMH, )KUJAKOCTSIMHU 1 Tra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHue KuJIKOCTH 5 bubmorexa HOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6 OK
5.1 PabGora 1 MmouHOCTH 3 1 nommorexa I
https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHuueckas Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaunmeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
)1 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE TeJla 7 1 bubnuoreka [IOK
' U WX B3aUMOJIcHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2JIEKTPUYECKUIT TOK 20 1 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 Eubmrorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoneiicTBue Te 20 1 3
MMOACHCTEHIE TET https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXPAHEHUS 10 3 nomotexa [{
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue Kojae0aHusi U BOJTHbI
bubmuorexa [JOK
2.1 MexaHn4ecKre KojacOaHus 7 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4ecKkre BOJHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBELI€E SIBJEHUSA




bubmuoreka [JOK

4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ onTUYECKUE PUOOPHI 6 3 Bubnrotexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
5.1 Hcnyckanve u morJIonieHne CBETa aTOMOM 4 1 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
b
5.2 Crtpoenune aToMHOTO siipa 6 1 nommorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 bl 7 1
JICPHDIC pEaKiiin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTEIbH0-00001IaK0 M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SABnenus npupoasl. dusnyeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

duznyeckue BEITMUYNHBI U UX
M3MEpeHHe

Ypok-uccnenoanue "N3mepenne
TEeMIEPATyphl IPU TOMOIIN
KUJKOCTHOTO TEPMOMETpaA U
JlaTYuKa TEMIIEPATyphl"

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBINH METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOILIBIO MOJEIEH

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro




TOPU30HTAJIBHO, TEM 6OJIBIJ_IC, 4eM
OoJ1b1Ie BHICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,

bubmmorexa [{OK
7 JTIOKa3bIBAIOIIUE TUCKPETHOE
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
bu6mmoreka [{OK
8 JIBM>KEHHE 4acTuIl BEIEeCTBa
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO
9 HAOIIOAECHHUIO TEIJIOBOIO
pacIIupEeHUS Ta30B»
10 ArperaTHbI€ COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHUSIX U UX bubmuorexa [JOK
aTOMHOMOIJIEKYISPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHUM BOEI
MexaHndueckoe OBMKEHUE.
bu6mmoreka [JOK
12 PaBHOMEpHOE U HEpAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
NIIBHKEHHE
bubnmunoreka IHOK
13 Ckopoctb. Equnuiibl ckopoctu 1
https://m.edsoo.ru/ff0a079¢c
bubnuoreka [JOK
14 Pacuer nytu 1 BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0ac4
Wneprus. 3aKkoH HHEPIIHM.
P N P bubmuoreka [JOK
15 B3aunmojelicTBre Ten Kak NpuyuHa

HU3MCHCHUSA CKOPOCTHU ABUKCHUS TCII

https://m.edsoo.ru/ff0a0c10




16

IInoTHOCTE BemiecTBa. Pacuet Macchl
1 00beMa Tella [0 ero MIOTHOCTH

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

17

Jlabopamopnan paboma Nel
«Onpeoenenue nnomuocmu
meépoozo mena»

18

Pemenue 3a1au o reme
"TImoTHOCTH BemecTra"

bubmmoreka [{OK
https://m.edsoo.ru/ff0al23c

19

Cuna xak xapakTepucTUKa
B3anMoieicTBus Tei. Cua
ynpyroctu. 3akoH ['yka

20

Jlabopamopnasn paboma Ne2
«H3yuenue 3aeucumocmu
pacmsaxcenusn (Oepopmayuu)
RPYHCUHBL OM RPUTLONHCEHHOT
CubL)

21

SIBnenne taroreHusa. Cuiia TSHKECTU

22

CBs3b MEXTY CUIION TSKECTH U
Maccoii Tena. Bec Tena. Pemenue
3aza4 o teme "Cuia tsokecta"”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuia TsoKeCcTH Ha APYTrux IjIaHeTax.
dusznueckue XapPaKTCPUCTUKHU
IIJIaHCT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al1502

24

H3mepenue cun. Jlunamomertp

bubnuoreka [JOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HeBecomocTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778




26

CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
10 OJTHOM IIPSIMOM.
PaBHoOfielicTBYIOIIAs CHIT

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

27

Pemenue 3agau no reme
"PaBHogeiicTByromas cri"

28

TpeHune CKoIbXKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

bubmmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

Jlabopamopnas paboma Ne3
«HM3yuenue 3aeucumocmu cuibl
MPEHUs CKOJIbHCEHUSL OM CUTTbL
0aeileHus u xapakmepa
conpukacanuwuxcs
noBepxXHOCH ell)

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenne 3agad Ha onpeneeHue
PaBHOJEHCTBYIOIIEH CHITBI

31

Pemenue 3agay mo remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
ciny, «CHIbl»,
«PaBHOACHCTBYIOIIAS CHUID»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTpoabHast padora Nel nmo
TeMam: «MexaHuveckoe
ABH:KeHMe», «Macca, INIOTHOCTDY,
«Bec Tenay», «I'papuueckoe
u3o0pakenue cu», «CHIb»

33

Hasnenue. CriocoObl yMEHbILICHUS U
YBEJINYEHUS 1aBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6




JlaBiienue raza. 3aBUCUMOCTD

bubmuoreka [JOK

34 JIaBJICHUS raza oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEMIIepaTyphl
Ilepenaua naBneHust TBEPALIMU
35 TenI;MH JKUIKOCTSIMHU U Ir)a:-r,aMI/I bubnmorexa LHOK
> A ' https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
JlaBlIeHME B )KHIKOCTH U Ta3e,
. bubnuoreka [JOK
36 BBI3BAHHOE JIEHICTBUEM CHJIBI
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenne 3amau o teme «JlaBinenue bu6moreka [IOK
B JKHIIKOCTH ¥ rase. 3axkoH Ilackamsy https://m.edsoo.ru/ff0a2826
bu6 OK
38 Coobmmaronuecs: Cocyapl nommorexa I
https://m.edsoo.ru/ff0a2970
. bu6moreka [IOK
39 I'mppaBnnueckunii npece
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuiaeBoit
SKAIKOCTHEIN HAcoC
AtMmocdepa 3emun. [IpuanHb
CYILIECTBOBAHUS BO3LYIIIHON
v i bu6mmoreka [JOK
41 0005104k 3eMin. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JaBJICHHS OT BBICOTHI
HaJl YpPOBHEM MOPS
4 Bec Bo3nyxa. AtmMmocdepHoe bubnunoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnunoreka [JOK

nasnenust. OnsiT Toppuueniu

https://m.edsoo.ru/ff0a2dag




3aBHCUMOCTH aTMOC(EPHOTO

bubmuoreka [JOK

44 JABJICHUS OT BBICOTHI HaJl YPOBHEM
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepouns. AtmochepHoe bubnuorexa [JOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo reme "
ATtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH M Ta3a Ha
bubmmoreka [{OK
47 MIOTPYKEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlabopamopnas paooma Ned
43 «Onpeoenenue evimankusarouieil bubmuorexa [JOK
cul, Oelicmeayloueil Ha meo, https://m.edsoo.ru/ff0a33fc
NOZPYHCEHHOE 8 HCUOKOCHIb)
Jlabopamopnasa paooma Ne5
«Hccneoosanue 3aeucumocmu
49 eéeca mena 6 600e om 00véma bubamorera LOK
_ https://m.edsoo.ru/ff0a3514
ROZPYHCEHHOUL 8 HCUOKOCMb Yacmu
menay
bub e OK
50 [ImaBanue ten nommoreka L
https://m.edsoo.ru/ff0a3a96
Jlabopamopnas paboma No6
""Koncmpyupoeanue apeomempa
51 unu KOHCmpyuposanue 100Ku u
onpeoenenue eé
2pyzonoovémuocmu'"’
50 Pemenne 3agay mo Temam: bu6mmoreka [JOK

«InaBanue cynos.

https://m.edsoo.ru/ff0a3654




BosgyxomnaBanuey, «/laBienue
TBEP/IBIX TEJ, )KUJIKOCTEH U Ta30B»

53

KonTposabHas padora Ne2 nmo teme
«/laBJieHMe TBepabIX TeJ,
JKUJAKOCTEH ¥ ra3oB»

54

Mexanudeckast pabora

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

MoutHocTs. EquHUIBI MOIITHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBanue "Pacuér
MOITHOCTH, pa3BUBAEMOM IIPH
nobEMe 1o JIeCTHHUIE"

57

[IpocTeie Mexanu3msl. Peryar.
PaBHOBecue cuil Ha peryare

58

Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

Jlabopamopnas paboma Ne7
«Hccneoosanue ycnoeuii
PasHogecus pouluazay

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ad78¢e

59

Pemrenue 3agay mo reMme «YcCiIoBus
PaBHOBECHS pbIyara

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

60

Koaddumuent monesnoro aeicTeus
MEeXaHHU3Ma.

Jlabopamopnas paboma Ne8
«H3mepenue KII/] naknonnoi
njaiockocmuy

0.5

61

Pemenue 3agau o teme "Pabora,
MoIiHocTh, KIT/1"

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




62

Mexanudeckast SHEpTUsl.
Kunernueckas u noteHuuanbHas
SHEPIUs

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

63

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPrUu

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKcrepuMEHTaNbHOE OTIpeIeTICHIE
N3MEHEHHUS KHHETHUECKON U
ITOTEHIMAJILHON YHEPTUU IIPH
CKaTBIBAHWH TeJIa 110 HAaKJIOHHOM
mIockocTu"

65

KonTpoabnas padora Ne 3 nmo
Teme «PadoTa U MOIIIHOCTD.
JHeprus»

66

PesepBubiit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MexaHndeckoe
nBIKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

Peseprubiit ypok. Pabora ¢
TekcTaMu 1o TeMe "JlaBiieHue
TBEPABIX TEJN, )KUAKOCTEH U ra3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0adffe

68

PeseprHbIit ypok. Pabora ¢
TexcTtamu 1o teme "PaborTa.
MoiHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
o
‘:;11 Tema ypoxa Bcero Kontpoabuvie | Hpaxrireckie i[:;:eﬂnﬂ :)Ig[?a[;(()):;:fenbﬂble
padoTsI padoThbI pecypest

OcHOBHBIE TIOJIOKEHUS

| MOJIEKYJIIPHO-KMHETHYECKOM | bubnuorexa [JOK
TEOPHUU U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
TIOITBEPK ICHUS

2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1

3 Monenu TBEPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTo

4 COCTOSIHMM BeEIECTBA Ha OCHOBE 1
MOJIOKEHUH MOJIEKYIISIPHO-
KHUHETUYECKON TEOpUHU

5 Kpucrannmaeckue u amopdHbie | bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

6 CmauuBaHuE U KallWJUISIPHOCTb. | bubnunorexa [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TennoBoe paciMpeHne U CKATHE 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TEMIEPATYPHI

8 CO CKOPOCTBIO TETJIOBOTO ABMKEHUS 1

YACTHI]




TCIUIOTA CTOpAaHUA

9 Buyrpennss sneprus. CriocoOsl bubmuoreka [IOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

bu6mmoreka [{OK

10 Brwt Temtonepean https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

1 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bu6mmoreka [{OK
BEILECTB U MATEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TennooOMeH u TeTIOBOE bubmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
Jlabopamopnasa paooma Nel

14 "Hccneoosanue agienus bubmuorexa [JOK
mennoooMena npu cMeuitueanuu https://m.edsoo.ru/ff0a6a98
X07100H01L U 2opayeii 600bt"

Pacuet xonuuecTBa TEMIOTHI,

15 HEOO0XOUMOTO JJI1 HarpeBaHus Teja
Y BBLICIIIEMOTO UM MPU
OXJIAXKJICHUH
Jlabopamopnas paooma Ne2

16 "Onplz’deﬂime )f;eﬂbuoﬁ Bubmiorexa LIOK

" https://m.edsoo.ru/ff0a6bb0
menio0emMKocCmu eeuiecmaea

17 DHeprus TOIUIMBA. Y IenbHas bubnunoreka [JOK

https://m.edsoo.ru/ff0a7b5a




18

[InaBnenue u oTBEpACBaHUE
KPUCTAJTIMYECKUX TeJl. Y IeTIbHast
TEIUI0TA IJIABJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Jlabopamopnas paboma Ne 3
"Onpeodenenue yoenvnoii
menJyiomol naaenenus avoa'

bubmmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue U KOHICHCAIIHSL.
Hcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas teriora
nmapooOpa30BaHUs U KOHJICHCAIIHH.
3aBHCHMOCTb TEMIIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTO
TABIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa.
Jlabopamopnasa paooma Ned
"Onpeodenenue omuocumenvHou
enaxcuocmu eozoyxa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpenecHue
BJI&YKHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs

25

KIIJI TenmoBoro aBurarens.
TermnoBrle IBUTATEN U 3aIIATA
OKpYXarolen cpeabl

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

26

3aKkoH COXpaHCHU: U IPCBpALICHUS
OHCPTHUH B TCIJIOBBIX IMMPOLIECCAX




27

[ToaroToBKa K KOHTPOJLHOM paboTe
1o teme "TemnsoBrlie IBJICHHUS.
W3MeHeHne arperaTHbIX COCTOSTHUN
BeniecTBa"

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

28

KonTtpoabHnas padora Nel mo Teme
"TenioBble siBjaeHus. U3mMeHeHue
arperaTHbIX COCTOSTHHIA
BelecTna'

bubmmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarus Ten. [[Ba pona
EKTPUICCKHIX 3aPsI0B

30

Ypok-uccienoBanue
"OnexTpuzanus TeI UHIYKIUEH 1
IIpY COIPUKOCHOBEHUN"

31

B3aumonericTBue 3apspKeHHBIX TEIT.
3akon Kynona

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

32

DIIEKTPUYECKOE TOJIE.
HanpsikeHHOCTD 3JIeKTPUYECKOTO
noJist. [IpuHnun cyneprno3unuu
ANEKTPUYECKUX MOJIEH

bu6moreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocutenu snexTpuueckux 3apsiioB.
DnemeHTapHbii 3apsia. CtpoeHue
aToma

34

[TpoBOAHMKH U AUDIIEKTPUKH. 3aKOH
COXpaHEHUS ICKTPUIECKOTO 3apsiaa

bubnuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenne 3amaq Ha MMPUMCHCHUC
CBOMCTB QJICKTPUYICCKHUX 3apaa0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc




DNEeKTpUUYECKUH TOK, YCIOBUS €r0

bubmuoreka [JOK

36 cyiectBoBanus. ctounuku
https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKA
. bubnuorexa [JOK
37 JIeNCTBHS SIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue

38 AIEKTPUYECKOTO TOJIsI Ha 1
MIPOBOTHUKY U JAUDJIEKTPUKH"

39 DNEeKTPUYECKUM TOK B METaJIaX, bubnuoreka [JOK
JKHJIKOCTSIX 1 Ta3ax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYECKas LENb U €€
COCTaBHBIEC YaCTH
Cuna toxa. Jlabopamopnas padoma

41 Ne 5 "Hzmepenue u 0.5 bubamorera LOK

’ P . ' https:/m.edsoo.ru/ff0a8bd6
pezyauposanue cuibl moKa
DIIEKTPUYECKOE HANIPSKEHHUE.

4 BonsT™eTp. Jladopamopuasn 0.5 bubnuoreka [IOK
paboma Ne 6 ""Hzmepenue u ' https://m.edsoo.ru/ff0a9%e14
pezynuposanue nanpaycenua'

ConpoTHuBieHNE NPOBOJHUKA.
bu6mmoreka [JOK
43 VY enpHOo€ CONpOTUBIICHUE
https://m.edsoo.ru/ff0aa738
BellleCTBa
Jlabopamopnas paboma Ne7
"3aeucumocmo IneKmpuyecKozo
bubmuoreka [JOK
44 conpomueienus npo6oOOHUKA oM 1

€20 O1UHbl, NJI0UWA0U NONEPEUHO20
ceuenusn u mamepuana'

https://m.edsoo.ru/ff0aa738




3aBUCUMOCTE CHJIBI TOKA OT

bubmuoreka [JOK
45 HarnpsbkeHus. 3akoH Oma s
https://m.edsoo.ru/ff0aa44a
ydacTka Ienu
Jlabopamopnas paboma Ne 8
"Hccneoosanue 3asucumocmu
46 CUIbl MOKA, Uoyuie2o uepes bubnuorexa [JOK
pe3ucmop, om COnpomuei1eHus https://m.edsoo.ru/ff0aa04e
pe3ucmopa u Hanpa3HceHus Ha
pe3ucmope"
47 [TocnenoBarenbHOE U TAPATIIETHHOE
COETMHEHUS TIPOBOTHUKOB
Jlabopamopnan paboma Ne 9
"IIposepka npasuna cioxcenusn
48 Ha: ﬂoflc"euuﬁp npu Bubnmorexa [IOK
P P https://m.edsoo.ru/ff0aaaS8
nocieooeameibHOM coeOuHeHuU
osyx peaucmopos"’
Jlabopamopnas pavoma Ne 10
49 "Ilposepka npasuna 01 cuivl bubnuoreka [JOK
moOKa npu napanieibHom https://m.edsoo.ru/ff0aadle
coeounenuu pezucmopos'”
Pemenue 3aga4 Ha npuMeHEHUE
bubnuoreka [JOK
50 3akoHa Oma Jyisl pa3jiuyHOTO
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TPOBOJHUKOB
Paborta 1 MOIITHOCTH
bubnuoreka [JOK
51 3NEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
5 Jlabopamopuas paboma Ne 11 bubnuoreka [IOK

"Onpeodenenue pabomol u

https://m.edsoo.ru/ff0ab3e0




MOWHOCHIU INIEKMPUUECKO20
moka'"

DNEKTPUYECKUE LIETIH U

53 MOTPEOUTENN IIEKTPUIECKOI bubnuorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DNEeKTPUUYECKUE 3apsiibl.

bubmmoreka [{OK
54 3apspKeHHBIC Tella U UX
. . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBHS. [oCcTOSHHBIN
AIEKTPUYECKUN TOK"
KonrpoabHnas padora Ne2 mo
TeMe "' JileKTpuYecKHre 3apsabl.
55 3apsiskeHHbIE TeJla U UX Bubnmorexa [IOK
P . . https://m.edsoo.ru/ff0abea8
B3aumonaeicreus. IlocrossHHbII
3JIEKTPUYeCKUil TOK"

56 [TocTostHHBIE MAarHUTHI, KX
B3aHMMO/ICHCTBHUE

57 Ypoxk-uccnenoanue "N3yuenue 1 bubnuoreka [JOK
MOJICH ITOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe mmojie. MarHuTHOE MoJIe

bubmuoreka [JOK
58 3eMIIM 1 ero 3HaueHue I )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OnbIT OpcTena. MaruutHoe nosje
bubmuoreka [JOK
59 ANEKTPUUECKOTO TOKa MarHuTHoe
https://m.edsoo.ru/ff0ac1d?2
0JI€ KaTYIIKH C TOKOM
60 [IpumeHeHne 2NEeKTPOMarHuToB B 0.5 bubnuoreka [IOK

TexHuke. Jlabopamopnas paboma

https://m.edsoo.ru/ff0ac74a




Ne 12 "H3yuenue oeiicmeusn
MAZHUMHO20 NOJIA HA RPOBOOHUK C
mokom"

61

DNEKTPOBUTATEIH TIOCTOSIHHOTO
Toka. Mcrons3oBanue
AIEKTPOJBUTATENECH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
Jlabopamopnas paboma Ne 13
"Koncmpyupoeanue u uzyuenue
paodomul Inekmpoosuzamensn'

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel @apajes. 3akoH
3J'IGKTpOMaFHI/ITHOI\/’I HUHAYKOWH.
[IpaBuio Jlenna

63

OnekrporeHeparop. CrocoOs

MOJIyYEHUS DJIEKTPUUECKOM SHEPTUU.

DJIEKTPOCTAaHLIMM Ha
BO300HOBIIEMBIX HCTOYHHUKAX
SHEPTHH

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTpUYECKue u
MAarHUTHbIE SIBJIEHUA"

65

KontpoabsHnas padora Ne3 no reme
"JyekTpUUYECKHE U MATHUTHbIE
siBJieHus"

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

66

PesepBHriit ypok. Pabora ¢
TekcTaMu 10 TeMe "TemnaoBrle
SIBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0accSe




PezepHblii ypok. Pabora c

67 TekcTtaMu 1o Teme "IlocTosHHbBIN 1 bubmotexa [IOK
N " https://m.edsoo.ru/ff0acdc6
ANEKTPUUECKUI TOK
PesepsHbiit ypok. Pabora ¢
68 TEKCTaMH 110 TeMe "MarHuTHbIe 1
saBJIeHUs"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
o
Jlj;_n Tema ypoxa Bcero Kontpoabuvie | Hpaxririeckie fl[:;:eﬂlrlﬂ zgg)a22§:fenbﬂble
padoTsbI padoThI pecypest

| MexaHndeckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIILHOCTD | bubmmoreka [IOK
MEXAaHUYCCKOTO JIBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOTUHENHOE

4 nBrokeHne. CpeHssi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
Jlabopamopnas paboma Nel

7 "Onpedenenue yckopenusn mena | 1 bubnunoreka [JOK
HpU pagHOyYCKOPEHHOM OBGUICCHUU https://m.edsoo.ru/ff0adb18
no HAKI0HHOU naockocmu'’

2 CBoOoHOe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK
okpyxHoctu. Ilepron u yacrora https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneinas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH HproToHa. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HerloToHa. bubnuorexa [JOK
PaBHOelicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa [JOK
15 Cua ynpyrocti. 3akon ['yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo teme «Cuia
YIPYTOCTH
Jlabopamopnas paboma Ne2
17 «Onplz’éeﬂ::me oi'ecmkocmu bubamorera LOK
https://m.edsoo.ru/ff0aee28
RPYHCUHBL)
13 Citna Tpenns bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubmunoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
Jlabopamopnasn paboma Ne3
20 "Onplz’oeﬂime lf)oad)dmuuenma Bubmmorexa LIOK
mpenus ckonvoicenun” https://m.edsoo.ru/ff0af8be
Pemenue 3ana4 no teme "3aKoHBI
21 Herorona. CII[/IJ'Ia ynpyroctu. Cuna bubmorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuoreka [JOK
22 TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
https://m.edsoo.ru/ff0af044
HagaeHus
Ypok-koHpepenmus "[IBUKeHUE T
23 BOKpPYT IPaBUTAIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenne 3amaa mo teme "Cuna
bubmmoreka [IOK
24 TSHKECTU U 3aKOH BCEMHPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUSA
)5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTts u eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
N bubmuotexa [JOK
26 PaBHOBecue TBEpAOTO TEMa C
. o https://m.edsoo.ru/ff0afe36
3aKpEINIEHHON OChIO BpAILICHUS.
MowmeHnT cunsl. LlenTp TsxecTu
PaBHOBeCcue MaTepuaIbHON TOUKH.
AOGCOIFOTHO TBEPI0E TEIIO.
27 PaBHOBecue TBEpIOTO TEIA C
3aKpEINIEHHON OChIO BpAIllCHUS.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemenue 3agau no reme "MomeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe
" bubnunoreka [JOK
29 no TeMe "MexaHn4yecKoe JIBUKECHHUE.

Bsaumonetictue Tea"

https://m.edsoo.ru/ff0b0408




KonTpoabHnas padora Nel mo teme

bubmuoreka [JOK

30 "Mexaneckoe ABMKEHHC. https://m.edsoo.ru/ff0b06ec
B3aumoneiicrBue Tea"

Nmnynsce Tena. IMITynsC CHIIBL.

31 3aKoH COXpaHEHUsI UMITYJIbCA. bubnuorexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aHMOJICHCTBHE

1 Pemenne 3agau o reme "3akoH bubmmoreka [IOK
COXpaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096¢

3 Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B MPUPOJIE U TEXHUKE"

bu6moreka [IOK

34 Mexanuveckasi paboTa U MOIITHOCTH hitps+//m.edsoo.ru/f0b0ag4

35 PabGoTta cunibl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTHA U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlabopamopnas paooma Ned
«Onpeoenenue padomul cujivt

36 mpenusa npu pagHOMeEpPHOM
osudiceHuu mena no
20pU30HMANIbHOU NOGEPXHOCHIUY

37 CBs13b HEpruu 1 paboThI.

[loreHunanpHas sHeprus

18 Kunernueckas sueprusi. Teopema o bubmunoreka [JOK
KMHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs YHEPTUU B

MCXAaHUKEC




Jlabopamopnas paboma Ne5

bubmuoreka [JOK

40 «H3yuenue 3axkona coxpanenus
Y P https://m.edsoo.ru/ffOb12fe
IHepzuu»

A1 KosebaTenpbHOE IBHIKCHUE U €TI0 bubmmorexa [{OK
XapaKTEPUCTUKHA https://m.edsoo.ru/ff0b1858
3aryxaromue KojaeOaHusl.

bubmmoreka [{OK
42 Boinyxaennbie koneOaHusl.
https://m.edsoo.ru/ff0b20f0
Pesonanc

43 MareMaTHuecKkuii U Ipy>KUHHBII
MAasATHUKHU
Ypok-uccienoBanue «3aBUCUMOCTh

44 Tepro1a KoJieOaHMi OT JKECTKOCTH bubmorexa OK

pHOA https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI TPy3a

45 [IpeBpatienue sHepruu npu
MEXaHHYECKUX KOJICOaHMIX
Jlabopamopnas paooma Neb

46 «Onpeoenenue wacmomaot u bubnuoreka [IOK
nepuooa KojedaHuil RPYHCUHHO20 https://m.edsoo.ru/ffOblaec
MAAMHUKA»

Jlabopamopnas paboma Ne7
«lIposepka nezasucumocmu
47 nepuooa Konebanuil zpysa bubmorexa HOK
P py34, https://m.edsoo.ru/ff0b197a
nO0BEUIEHHO020 K HUMU, OM MACCbl
2py3a»
Mexanndeckue BoHbl. CBOMICTBA
bu6mmoreka [JOK
48 MexaHu4eckux BOJH. [IpogonbHbie

NOTECPCYHBIC BOJIHBI

https://m.edsoo.ru/ffOb2 1 fe




49

VYpoxk-koHpepenuus "MexaHHUECKHE
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOJTHBI"

50

3ByK. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

51

Ypok-uccnenosanue "Habmonenne
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHI pe30HaHC

53

VYpoxk-koHbepenius "YabTpa3ByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bu6moreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM padoTe
1o Teme "3aKOHbI COXpaHEHUS.
Mexanuveckue KojaeOaHus U BOJIHBI"

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

55

KonTpoabHast padora Ne2 mo reme
"3aK0HBI COXpaHEeHUS.
Mexannuyeckue KojJe0aHus U
BOJIHBI'"

56

BHCKTpOMaFHI/ITHOC II0JIC.
SHGKTpOMaFHI/ITHLIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CaolicTBa QJICKTPOMArHUTHBIX BOJIH

58

Ypok-koupepennus "Llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHue 371€KTPOMArHUTHBIX
BOJIH JJIsL COTOBO# cBs3H"

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




VYpok-uccnenosanue "N3yuenue

N bubmmoreka [JOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIEI0 MOOUITBHOTO TeJIe(oHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI ¥ JUTHHBI
3JIEKTPOMArHUTHOM BOJIHBI
DneKTpOMarHuTHast IPUpPOJa CBETA.
bubmmoreka [IOK
61 CxopocTts cBeta. BomHOBBIE
. https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETA
Hcrounuku ceera. [IpsmonuneitHoe
bu6moreka [IOK
62 pacrpocTpaHEeHHE CBEeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Counia u JIyHsl
3aKOH OTpaK€HUS CBeTa. 3epKaja.
bu6moreka [IOK
63 Pemenne 3a1a4 Ha mpuMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 [Ipenomiienne cBera. 3akoH bubnuoreka [IOK
MPEJTOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpEHHEE OTpaXKeHHE
65 cBeTa. Mcmonp3oBaHue MOTHOTO bubnuoreka [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3cSc
ONTUYECKUX CBETOBOIAX
Jlabopamopnas paboma Ne8
""Uccnedosanue 3agucumocmu yana
66 npenoMIeHUs C6EN 06020 Iyua om
y2na nadenus na zpanuye "'6030yx-
cmekno'"
67 VYpoxk-koHpepeHus

"Ucnoiap30BaHue MOJHOTO




BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS

CBsI3b"

68 JIunzel. OnTUYecKast Cuja JIMH3BI bubmmorexa HOK

https://m.edsoo.ru/ffOb3f2¢c

69 [TocTpoenune n3oOpakeHU# B JIMH3aX bubmorexa HOK

https://m.edsoo.ru/ff0b444a
Jlabopamopnan paboma Ne9

70 "Onpeodenenue ¢hoxkycnozo bubnuoreka [JOK
PAcCCmOAHUA U ONMUYECKOU CUITbL https://m.edsoo.ru/ff0b4206
coouparoweit aunzot"’

71 VYpoxk-koupepenius "OnTuyeckue bubmuorexa [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ffO0cOa7e

7 I'ma3 kak onmTuyeckas cucrema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHnpepennus "lepexTs
3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6esnoro cBeTa B CIEKTP.

74 Omngeitel HetotoHa. CliokeHHe bubnuoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBETa
Jlabopamopnasn paooma Nel0
"Onvimul no paznoicenuio 6en020

75 ceema 6 cneKmp u 60CRPUAMUIO bubnnoreka [JOK

yeema npeomMemos npu ux
HaobN00enuu yepes yeemogule
dunompor”

https://m.edsoo.ru/ffOcOe2a




VYpok-npaktukym "BosHoBbIE

76 CBOICTBaA CBETA: JUCIEPCHS,
uHTephepeHtys u audpaxams”
77 OmnbiTel Pesepdopraa u mranerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Tocrynater bopa. Monens aroma
bopa
Hcenyckanue u noryonieHue cBera
. bubnuoreka [JOK
79 aromoM. KBanTel. JIuneiuareie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypoxk-npaktukym "HabGmonerne bubmuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bubmuorexa [JOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 CtpoeHue aToOMHOTO siApa. bubnuoreka [IOK
Hyxknonnas monens https://m.edsoo.ru/ff0c18ac
23 PaagnoakTuBHBIE TTpEBpaLICHHUS. bubnuoreka [IOK
N3oTomsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mmo teme: bubmuoreka [JOK
"PagnoakTuBHbBIC MTpeBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nomypacnana
Ypok-KoH(DEepeHIHS
" P deperii bubnunoreka [JOK
86 PannoaktuBHBIE U3Ty4eHUS B
" https://m.edsoo.ru/ff0c2126
MPpUPOJE, METULIMHE, TEXHUKE
SnepHbie peakuu. 3aKOHbI
AeP Peattt bubmuoreka [JOK
87 COXpaHEHUs 3apsiI0BOTO U

MaCCOBOI'O YHUCECII

https://m.edsoo.ru/ffO0c1c58




88

DHeprus cBSI3M aTOMHBIX SIJIED.
CBs13b Maccel U SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ffO0c1d7a

89

Pemenue 3amgau no reme "AnepHeie
peakuun"

90

Peakiuu cuHTe3a U JeTCHUS SIEP.
Wcrounuku sHeprun ConHua U 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTeus
PaaOAKTUBHBIX U3Ty4€HUN Ha
JKUBBIE€ OpPTraHU3MbI"

92

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DNEKTPOMArHUTHOE MOJIE.
DNEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBbIE siBIEHUA"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTpoabHast padora Ne3 mo teme
"JIeKTpOMArHUTHOE IoJIe.
DJIEKTPOMArHUTHbIE BOJIHBI.
KBanToBbIe siBjieHus"

94

[ToBTOpEeHME, 06OOIIECHNE.
Jlabopamopnwie pabomut Nell no
Kkypcy ""Bzaumooeiicmeue men"

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

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3aj1a4
no teme "TemioBsie nmporecch”

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

96

IToBTOpenue, o0oOmenHue. Pemenne
pacUeTHBIX U Ka4eCTBEHHBIX 3324
no teme "KIIJ] TermioBbix
nBurareneit”

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




[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
97 paCUYETHBIX U KQUECTBEHHBIX 3a/1a4 1
" " https://m.edsoo.ru/ff0c2b30
o teme "KII/I anexkrpoycTaHOBOK
[ToBTOpenue, oboOIICHNE. Bu6 LIOK
HOJIHMOTEKA
98 ]2 1 1
Jlatopamopuvie pagomu Ne12 no https://m.edsoo.ru/ff0c2¢52
kypcy "Ceemoesvie sgnenusn’
[ToBTOpenue, 0606menue. Pabora c
" bubnuoreka [JOK
99 TEKCTaMH 110 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
" bubmuorexa [JOK
100 Texctamu 1o Teme "Konebanusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
" bubmuotexa [JOK
101 TekcTaMu 110 TeMe "CBeToBBIE 1
" https://m.edsoo.ru/ff0c3044
SIBJIICHHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekctaMu 1o TeMe "KBanToBas u 1
sinepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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