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MOSCHUTEJIbBHASA 3AIIKNCKA

[Iporpamma 10 (Qu3NKke Ha YypOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBJI€HA Ha OCHOBE MOJOXEHUW M TpeOOBaHUN K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOTrPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO pabouel mporpaMMbl BOCIUTAHUS U
Konnenmuu npemnogaBanus yueOHoro npeameta «Duznkay.

[Iporpamma 10 (u3Mke Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUA
COCTaBJICHa Ha OCHOBE TOJIOKEHHM M TpeOOBaHUII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yueToM (enepanbHON paboyeit mporpaMmMbl BOCIIUTAHUS U
KOHIICTIIMY MpernogaBanus yueOHoro npeamera «dDuzukay.

Copmepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarolIuXcsi U OpPraHU3AIUI0 U3YYCHUS
GU3NKN Ha NESITeNbHOCTHOM OCHOBe. B mporpamme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXKHOCTH YyuyeOHoro mpenMera B peanuzanuu tpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAIPeMETHBIM pe3yJibTaTaM O0y4eHHSs, a TaK¥Ke
MEXKIPEIMETHBIE CBA3UM €CTECTBCHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no gusuke ycTaHaBIMBAET paclpeieiieHue ydeOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
M3YUYCHHs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJECPXKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ 1EIbI0 OKAa3aHUS METOAUYECKOM
MTOMOIIM YUUTEIIO B CO3/IaHUM pabodeil mporpaMMBbl 10 y4eOHOMY MIpeaMETY .

®duszrka sABIAETCI CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, IOCKOJbKY (U3MYECKUE 3aKOHBI JieKaT B OCHOBE IMPOIECCOB U
SABJICHUN, W3y4yaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHUEW U (U3UYECKOU
reorpadueii, BHOCHT BKJIaJl B €CTECTBEHHOHAyYHYIO KApTUHY  MHpa,
MPENOCTaBIsIeT HamOoJiee SCHbIe O0pa3ibl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOTYy4YeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 raaBHBIX 3a7a4 (pU3UUEecKOoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUsS COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE IMpeJronaracT OBJIQJICHHUE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS,



HHTCPIIPCTUPOBATE AAHHBIC W HCIOJb30BATH HAYYHBIC JIOKA3aTCIILCTBA
I TIOJTYUCHHA BBIBOOBY.

[lenn wu3ydeHuss (QU3MKM HA YPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUsA
ONpeJiesieHbl B KOHUEMUUU TMpernojiaBaHust yuyeOHoro mnpeamera «®Dusuka» B
oOpa3oBareibHbIX opraHuzaumsx Poccuiickoii @enepauuu, peau3yrOMIMX
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

e n3ydenust GU3NKU:

npuoOpeTeHne HHTEepeca M CTPeMIIEHUs OOy4YaloIUXCsli K HayYHOMY
U3YYEHUIO TPHUPOJbI, PA3BUTHE HX HMHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOJI€ MO3HAaHUS U (POPMUPOBAHUE
UCCIIEIOBATEIBLCKOIO OTHOILIEHUS K OKPY KAIOUIUM SIBICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa H3YUYCHHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKHU;
dbopMupoBaHUE TPEACTABICHUNA O PONM (DU3UKU A PA3BUTUA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEACTABICHHM O  BO3MOXHBIX  cepax  Oyayuiei
npoeCCUOHATIBHON JIESITEIbHOCTH, CBA3AHHON ¢ (DU3UKOM, MOJATOTOBKA K
JanbHeIeMy 00Oy4eHUIO B 3TOM HallPABJICHUH.

JlocTmwkeHne 3THX IeJiel MporpaMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO
o0rmiero oOpazoBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a/1a4:

NpUOOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHMH  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, J3JCKTPUUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX

MpUOOpPETeHNE YMEHUN OIMUCHIBATH M OOBACHITH (DU3UYECKUE SIBJICHUS C
HCIIOJIb30BaHUEM TTOJTYyYCHHBIX 3HAHUI;

OCBOCHHE MECTOJIOB pEIICHUS MPOCTCHIIMX pacyeTHBIX 3aJad ¢
UCITIOJIb30BAaHUEM (br3UIeCcKuX MOJCIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAOIIOIATh IPUPOJIHBIC SIBIICHHUS U BBIIIOJIHSATH OIBITHI,
nabopaTopHble pabOTBl W DKCINEPUMEHTANIBHBIC HWCCICAOBAHHS C
HCIIOJIb30BaHUEM U3MEPUTEIBLHBIX IIPHUOOPOB;

OCBOCHHE MPUEMOB pabOoThl ¢ MH(pOpMaleld (GU3NIECKOr0 COACpPIKAHUSA,
BKJTFOYasi MH(POPMAIIUIO O COBPEMEHHBIX JOCTIKCHUSX (U3HMKH, aHAIIN3 U
KPUTHYECKOE OIICHUBAaHUE MH(DOpMAIIHH;

3HAKOMCTBO cO chepamu podheCCHOHAILHON JIEATEIbHOCTH, CBI3aHHBIMHU
C (U3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UIECKON HAYKH.



OO6m1ee YrciIo YacoB, PEKOMEHOBAHHBIX JIJISl U3ydeHUs QU3NKK Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 dacoB (2 yaca B Heleno), B 8 kiacce — 68
gacoB (2 uaca B Hemenwo), B 9 kmacce — 102 yaca (3 waca B HeIENIo).

[Ipennaraemsiii B mporpaMmMe mo (U3MKE MepedeHb JTab0paTOpHBIX padoT u
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTEh JETAeT BHIOOp MPU MPOBEACHUU
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HHIWBHUIYaIbHBIX OCOOCHHOCTEMH
OOyJaroIMXxcsl, CIUCKa AKCIIEPUMEHTATBHBIX 3a/JIaHHM, MpeiaraéMblXx B pamMKax
OCHOBHOTO FOCYAapCTBEHHOTO SK3aMeHa 1Mo (U3HKeE.



COAEPKXAHME OBYUYEHUSA

7 KIIACC
Du3uka 1 e€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

®usuka — Hayka O mpupoie. SBieHus npupoapl. Ousznyueckue SIBICHUS:
MEXAaHUYECKUE, TEIUIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuMHbL. M3MmepeHue @uanueckux BeluyuH. Puznyeckue
npuOopsl. [TorpenHocTs u3MepeHuit MexayHapoHas cuctemMa eIuHUII.

Kak ¢wm3uka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT TPHUPOY.
EcTecTBeHHOHAyUHBIN METOJl TO3HAaHUS: HAOJIO/IEHHWE, MOCTAHOBKAa HAYYHOTO
BOIIPOCA, BBIIBIXKEHHE TMIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBineHus. Onucanue Gu3NUecKuX SBJICHUN C TOMOIIBIO MOJIeIei

Hemoncmpayuu.

1. MexaHn4yecknue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. Dusuyeckue MpUOOPHI U MPOLETypa MPAMBIX U3MEPEHUI aHAJIOTOBBIM H
1 (ppoBBIM TPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1. OmnpeneneHue EHbI IeTIEHUS IKaJIbl U3MEPUTEIBHOr0 mpubdopa.

2. HM3mepeHue pacCTOAHUM.

3. Hzmepenue o0bEéMa XKHIAKOCTH U TBEPJOTO Tea.

4. OmnpeneneHne pa3MepoB MaJlbIX TEN.

5. M3MepeHue Ttemmeparypbl MPH MNOMOIIM KUIAKOCTHOTO TEPMOMETpaA WU
JTaTYAKA TEMIIEPATYPHI.

6. IIpoBeneHue uccinenoBaHus IO NPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
nIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OOoJblle, YeM OOJbIlle BhICOTA
yCKa.

IlepBoHaya/ibHbIE CBECHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BELIECTBA.

JBwxkenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBmxeHue, auddysusa. BzaumoneiicTBue yactuil
BEIIECTBA: MIPUTSHKEHUE U OTTAIIKMBAHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(kpucramnnyeckux) Tesl. B3anMocCBsi3b MEX]y CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbpIX COCTOSHUSAX M UX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HaOmroneHune OpOyHOBCKOTO JIBH>KEHHS.

2. HaGmonenue nuddysum.



3. HabGmonenue  siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka JuameTpa aroMa METOAOM PsIOB  (C  MCIOJIb30BAaHUEM

dortorpaduii).

2. OnpIThI 1O HAOIIOEHUIO TEIJIOBOTO PaCIIMPEHHsI ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUII MOJICKYJISIPHOTO TTPUTSAKEHUS.

JBUKEeHHEe U B3aMMOJAECTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeniHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHXKEHHH. Pacuer myTtu u
BPEMEHU JIBUKEHUS.
SIBnenue wuHepIMU. 3aKOH MHEpUMH. B3aumojaeicTBue Ten Kak NpUYMHA
M3MEHEHUs CKOPOCTH JBW)XEHHs Tell. Macca kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJ] B E€AUHULE
o0beMa BEIECTBA.
Cuila KaK XapakTepucTuKa B3aumojaeicTBus Tei. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenune cuiibl C MOMOIIBIO JUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTH. CHila TSHKECTH Ha Apyrux manerax. Bec tena. Heecomocts. CrioxkeHune
CWJI, HAPABJIEHHBIX O OJHOW NpsiMoM. PaBHonelcTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHHUE MOKos. TpeHue B IpUPOAE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHMYeCKOro ABMXKEHHUS Tea.
2. H3mepeHune CKOpOCTH NPSIMOJIMHENHOTO IBHKECHUSL.
3. HaOmtonenue siBneHus WHEpUUU.
4. HabnroneHue u3MEeHEHUs! CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHE MacC 10 B3aUMOJECHCTBUIO TEIL.
6. Cno)xeHue cuJji, HalpaBJIEHHbBIX 110 OJJHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JABUKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJH 3JIEKTPUUECKOTO aBTOMOOUJIS M TaK Jlajee).

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBKEHUA Opycka WM IIapuKa IO
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh pACTSKEHUS (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHOUN CHUIIBI.

5. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJI, }KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETUYCHUS JlaBiieHus. J[aBieHne rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT oObema, TemmepaTypbl. I[lepemaua naBneHus
TBEPABIMU TEJaMH, XXUIAKOCTAMHU W ra3zamu. 3akoH Ilackans. [THeBmaTuueckue
MalllUHbl. 3aBUCHUMOCTh JABJICHUS >KUJIKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napagokc. Coobmraromnuecs: cocyanl. [ mapaBIudecKue MeXaHu3MBbl.

Atmocdepa 3emau u armocdepHoe aaBiieHHe. [IpuuMHBI CyIIeCTBOBAHHS
BO3MymIHONW 000y0uku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJICHHs. 3aBUCUMOCTh aTMOC(HEpPHOTO AaBJICHUS OT BBICOTHI HaJl yPOBHEM MODS.
[TpuGopsl 1t U3MEPEHUsT aTMOC(EPHOTO TaBICHUS.

JlelicTBHE )KUIKOCTH Y ra3a Ha MOTPYyKEHHOE B HHUX TeJIO. BrITankuaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpauyuu.
3aBUCUMOCTH JABJICHUS ra3a OT TEMIEPATyPhI.

Ilepenava naBneHUs KUJIKOCTHIO U Ta30M.

CooOmarormuecs cocyibl.

['mapaBnuyeckuit mpecc.

[IposiBneHue necTBUS aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOW YacCTH

I A

TeJIa U INIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CUIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcCIIOBHE IUIABaHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOrPY>KEHHON B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIEH  CHJIbI, JCWUCTBYIOIIEH Ha  TeJo,
IOIPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEMCTBYIOILIEN HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMA NOrpyKEHHOW B
JKUJIKOCTh YaCTH Te€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBAaHUE JIOAKA U
OIIpeIeIIEHUE €€ IPYy30NOABEMHOCTH.

PaGora u MomHOCTH. JHEpPrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJOK, HaKJIOHHas IUIocKocTh. [IpaBuio

paBHOBecusi pbryara. lIpuMeHeHwe TmpaBWJia paBHOBECHS phluara K OJIOKY.

N



«3o0moToe mpaBmwiIo» MexaHukH. KoaddumumeHT mosie3HOro ACHCTBUSA (manee —
KIIJI) mpocteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTnueckas W NOTEHUHAJIbHAS DHEPTHS.
[IpeBpalieHre OTHOTO BHJIa MEXaHUYECKOW SHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPrYMU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Omnpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBHMKEHUHU Tela

10 TOPU30HTAIIBHON MTOBEPXHOCTH.
2. HccrenoBaHue yCclIOBUM PaBHOBECHS pblyara.
3. H3mepenue KII/] HakKI0OHHOM IITIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTHUH.
8 KUIACC

TemioBble ABJIEHUSA.

OCHOBHBIE TIOJIOXKEHHUSI MOJICKYJSIPHO-KUHETUYECKON TEOPUM CTPOCHUS
BemecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OINbIThI, NOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopaenu TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJEKYJISIPHO-KUHETUYECKOM TEOPUHU.
CmaunBaHU€ U KanWUISIpHBIE sBICHUS. TernaoBoe paciiupeHue u cxaTue.

Temneparypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHUKECHUSA
gactull. BHyTpenHss sHeprus. CnocoObl H3MEHCHHMS BHYTPEHHEH SHEPIUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Busi TeIIonepeaayu:
TEIUIONPOBOHOCTh, KOHBEKIIHS, U3TyUCHHE.

KonuaecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. 1emiooOMeH H
TEIJIOBOC paBHOBECHE. YpaBHEGHHE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEpJICBAaHUE KPUCTAUIMYECKMX BEHISCTB. YJEIbHAas TEIJIOTa IIJIaBJICHUS.
[TapooOpazoBanue u koHjaeHcaius. Mcnapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHS OT aTMoc(hepHOro
JTABJICHMUSI.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y eabHas TEIJIOTa CrOpaHusl.

[TpuHuuner paboTel TermaoBbiX aBurarenei KIIJ[ TemmoBoro murarens.
TerioBble ABUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpPAHEHUS U MIPEBPAILECHUS SHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHIKECHHSI.
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Ha6monenune muddyszun.

HaOmronenne sBjieHU cMauMBaHKS M KaWUIAPHBIX SBICHUM.
HaGmro1eHre TenioBoro pacumpeHus Tel.

N3meHenne naBieHus rasa Mpu W3MEHEHUM 00bEMa W HArpeBaHUU WJIU
OXJIAXKJICHUU.

IIpaBusa u3MepeHus: TeMIEepaTyphbl.

Bunpr Termonepenaym.

OxnaxIeHUe TIPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMU CHUJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEN PA3JINYHBIX BELIECTB.

. Habnronenue xumneHus.

. HabnroieHue nocTostHCTBa TeMIEpaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIIOBBIX JABUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIX caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHIAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTOHE IIITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABICHUSA BO3QyXa OT €ro
00bEMa U HArPEBAHMS WJTH OXJIAXKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHJIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TeMIIepaTyphl.

HaOnronenne wW3MeHEHUsT BHYTPEHHEH DSHEpPruud Tejla B pe3yjbTaTe
TeruIonepeaayu U paboThl BHEIITHUX CHJL.

HccnenoBanre sBIGHUS TEITUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOHW U
ropstyeii BOJIbI.

Omnpenenenue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIUJIUHAPOM.

Onpenenenue yaeabHOU TEIII0OEMKOCTH BEIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TETIOTHI IUIABJICHUS JIbJA.

3J1eKTpnqec1me U MaroHmTHbIC SIBJICHUA.

OnekTtpuzauus Tel. J[Ba poaa 3ieKTpuueckux 3apsaoB. BzaumoneiicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTH CHIJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX T€J OT BETUYMHBI 3apSJI0OB U PACCTOSIHUS MKy T€JIaMHU).

Onektpuueckoe mnone. Hanpsok€HHOCTE 3iekTpudeckoro nosist. I[lpuHomn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUYECKUM TOK. YCIOBUSI CYIIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHI TOK B XKHUJIKOCTSIX U razax.

Onektpuueckass nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpsDKEHUE.
ConpoTuBjeHHE MPOBOJHUKA. Y ICIBHOE CONMPOTUBJIECHUE BellecTBa. 3akoH Oma
ans ydactka uenu. [locienoBarennbHOE W MApaJJIEIbHOE  COEAUHEHUE
MPOBOTHUKOB.

PaGota ® MOImMHOCTH J3JIeKTpUuecKoro Toka. 3akoH Jlxoymns—JleHa.
DneKkTpuvecKre ey U MOTPEeOUTENH IIEKTPUIECKO sHeprun B 0biTy. KopoTkoe
3aMBbIKaHUE.

[locTossHHbIE ~ MarHuThl.  B3aumopeiicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHutTHoe 1nosie 3eMJId U €ro 3Ha4YCHHUE JIJIs1 KU3HU Ha 3eMlie.
OnbiT  Opcrega. MarHuTHoe T1oJ€  3JIEKTpUYeckoro Toka. IlpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DneKTpoJBUraTesib MOCTOSHHOTO ToKa. Vcrnosib3oBaHWe »JeKTpojBUTaTeNield B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omnertel @apanes. SBneHne 3neKTpoMarHuTHOW MHAYKIUU. [IpaBuno JleHna.
DIIeKTporeHeparop. Cnoco06b1 MOJTYYEHHUS 3JIEKTPUIECKOM SHEPTHUH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

DIeKTpur3anus Ted.
JIBa poia 3JIEKTPUUECKUX 3apsiIOB U B3aUMOJCICTBUE 3aPSAKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DNeKTpocTaTuIeCcKast HHAYKIHUS.
3aKOH COXpaHEHUS DJIEKTPUUECKUX 3apsiIOB.
[TpoBOAHUKY U TUDIICKTPUKH.
MoaenvrpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeCTBHS SNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJIKOCTH.
. ["'a30BBIH pasps.
. I3MepeHue cuiibl Toka aMIepMeETPOM.
. 3MepeHune 3neKTprUIeCcKOTO HaMPSKEHUS! BOJIbTMETPOM.
. Peoctar u Mara3uH cOnpoTUBIICHUI.
. B3aumoieiicTBrEe MOCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHHUs MOJI0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHo€ 1oJ€ TOKa. DJIEKTPOMArHUT.

JlercTBrMe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

DNEKTPOJBUTaTellb MOCTOSHHOTO TOKA.

UccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.

Omnbitel Dapagnes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHUU €ro
BO3HUKHOBEHHUS.

DIIEKTPOreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIOACHHUIO DJEKTPU3AIMHK Ted WHIYKIMEH U Mpu
CONPUKOCHOBECHUH.

UccnenoBanre neWCTBUSL DJIEKTPUYECKOrO TIOJISI HAa TPOBOJHUKUA U
JTUBJICKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOM IIEMTH TTOCTOSHHOTO TOKA.
N3mepeHne u peryJIMpoBaHUE CUIIbI TOKA.

N3mepenune u peryimpoBaHue HaMpsiKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pe3UcTop, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUST HAa PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTrO
CEUYEHUs U MaTepHaa.

[IpoBepka mnpaBwiia CIOXKEHHUS HAMPSHKEHUM TMpU TOCJIEI0BATEIHHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia aig CWIbl TOKa MpPU MNapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3nucrTope.

HccnenoBanre 3aBUCMMOCTHA CHJIBI TOKA, WAYILETO Yepe3 JaMIIOUKy, OT
HaINpsHKECHUS Ha HEH.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aMMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJSL TMOCTOSHHBIX ~ MarHUTOB IPU  UX
OOBEMHEHUU U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KaTylIKM C TOKOM KM MarHuTra OT CHWJIbl TOKa M HalpaBJICHUS TOKAa B
KaTyIIKe.

18. M3yueHue AelCTBYSI MArHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3yueHue padoThl 3JEKTPOIBUTATEIIS.

20. U3mepenue KII/] anekTpoaBuraTeabHON yCTaHOBKH.

21. OnBITBL 1O UCCIAEAOBAHUIO SIBJICHUS HJIEKTPOMATHUTHOM HHAYKIUU:
WCCIIEIOBAHUE W3MEHEHUM 3HAYCHHUS W HANpPaBICHUS HWHIAYKIMOHHOIO

TOKA.
9 KUIIACC

MexaHn4yecKkue siBJCHUA.

Mexannueckoe nBWkeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABMXKEHUsS. PaBHOMEpHOE MPSAMOIMHEWHOE
nBxkeHue. HepaBHomepHoe npsiMmosinHelHOe JBrkeHue. CpelHsisi 1 MTHOBEHHas
CKOpOCTH T€Jia IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOoaHOE
najgenue. OnwiTel ['anuies.

PaBHOMepHOE ABMXEHHE MO OKpYKHOCTH. Ilepmonm m wactota oOpamieHus.
JlnHerHasa u yrioBasi CKOpoCcTH. LleHTpoCcTpeMUTEIbHOE YCKOPEHUE.

[Tepsblii 3ak0oH HbptoToHa. BTopoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
ITpuHIUII CyNEPIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: cujia TPEHUS CKOJIbKEHUs, CHUia
TPEHMUS TIOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mmaneT BOKpyr ComnHua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTs U neperpysku.

PaBHoBecue matepuanbHON TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIUIEHHON OChIO BpaleHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynbec Tena. M3meHenne mmmyinbca. UMmysibe cuiibl. 3aKOH COXpaHEHUS
MMITyJibca. PeakTuBHOE IBMKEHUE.

Mexanuueckass paboTta ¥ MOIIHOCTb. PaboTa cuMJl TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHeprun U paboThl. [loTeHIInanpHasE YHEPTUS Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIH. [loTeHIManbHas SHeprust CxKaTou npykuHel. Knunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPIrHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmronenue MexaHW4YeCKOTO JBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tl

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

CpaBHeHue TyTed W TPACKTOPUN JBUXKEHHS OJJHOIO U TOrO K€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUSL.
HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHS.

HaOnroienrie 1BUXEHUs Tella Mo OKPYKHOCTH.

HabGmronenne MexaHnuecKuX SBICHUMA, TPOUCXO/ISIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ PABHOMEPHOM U  YCKOPEHHOM JBHXKCHUH
OTHOCHUTEIHHO KabnHeTa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€la OT MAacChl TeJla M JECHCTBYIOIIEH Ha HETO
CUJIBL.

HaOnronenue paBeHcTBa CUIJI IPU B3aUMOJICHCTBUM TEIL.

W3meHeHue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

ITepenava umysbca Ipu B3aUMOICHCTBUU TEI.

[IpeobpazoBaHus HEPTUU NMPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJibca MPU HEYTIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHHe UMITYJIbCa TTPH a0COIOTHO YIIPYTOM B3aUMO/ICHCTBUU.
HaGmronenune peakTHBHOTO JABUKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH IIPU CBOOOTHOM IMaJICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU MPHU JBHKECHUU TeJa MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnwvie padbomol u onvimol.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWUIIEr0 paBHOMEPHOTO
JBIDKCHUS IIApUKA WIIA TEJICIKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JBUKECHHS
[IapuKa 1Mo HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JBHUKEHHH IO
HAKJIOHHOM TJTIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU MHPU PaBHOYCKOPEHHOM
JIBH>KEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAayaJbHONW CKOPOCTH IYTHU OTHOCATCS KakK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKU BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBKEHHS OT CHJIBI
HOPMAaJIbLHOTO JaBJICHUS.

Omnpenenenue ko3P huireHTa TPESHUS CKOJIbKCHHS.

Omnpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JIBHKCHHUHU Teia
110 TOPU3OHTAJILHOU MMOBEPXHOCTH.



10. Ompeeniene  pabOTBHl CHUJIBI  YIIPYTOCTH TPU  TMOABEME Tpy3a C
MCIIOJIb30BAHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aKoHa COXpaHEHUSI SHEPTHH.
Mexanuveckue Koj1e0aHUs U BOJHBI.

Konebarensnoe aemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUIATyAa. MareMaTu4eCcKuil U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
SHEPIUH MPU KOJIEOATEIHLHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaeHHbie — koneOaHus.  Pe3onaHc.
Mexanudeckue BosiHbl. CBoMCTBa MexaHudeckux BoJH. [IpoponbHbie U
MONEPEYHbIE BOJHBIL. [[MMHA BOJHBI © CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPIOM TeJE, CEICMUYECKUE BOTHBI.

3Byk. ['pomkocTh 3ByKa U BbicOTa ToHA. OTpaxeHue 3Byka. MHppa3Byk u
yIBTPa3BYK.

Hemoncmpayuu.

1. HaOnronenue kosieOaHuWili Ten MOJ JAEUCTBUEM CHUJIbI TSXKECTH U CHIIbI
YIPYTOCTH.

HabGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOmronenre BoIHYX/I€HHBIX KOJIeOaHUM U pe30HaHca.
PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).
HaOmronenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHI1 pe30HaHC.
JIaﬁopamopnbte pabomul u onvimol.
1. OmpeneneHue YacTOoThl M TEpUoja KoieOaHW MaTeMaTUYeCKOro
MasiTHUKA.

2. OmnpeneneHne 4acTOTHI U NepruoAa KoaeOaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/a KOeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JIJUHBI HUTH.

4. HccnenoBaHue 3aBUCHMOCTH TIEpUO/Ia KOJeOaHUN PYKUHHOTO MasiTHUKA

OT Macchl rpysa.
5. IIpoBepka HE3aBUCHUMOCTH TEpHO/a KOJeOaHWl rpy3a, MOABEIICHHOTO K
HUTH, OT MACChl Ipy3a.
6. OmbBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh MepuoAa  KoseOaHwuid
MPY>KUHHOTO MAsATHUKA OT MACChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOJHOTO MaJICHUS.
DJIEKTPOMATHUTHOE 10JI€ H 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  TOJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMarHuTHeIX BOJH. [llkama siexkTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
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OnekTpoMaruutHasi npupoaa cBeta. CkopocTh cBeTa. BolHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. N3ydeHue CBOMCTB ANEKTPOMATHUTHBIX BOJIH C TMOMOIIBIO MOOMIBHOTO

tenedoHa.
CgeToOBbBIE SIBJICHUS.

JlyueBas  momenr  cBera.  Mcrounumkm — cBera.  [IpsmonmnHenHoe
pactnipoctpaneHue cBera. 3atmenusi Connna u Jlynsl. Otpaxenue ceeta. [lmockoe
3epKano. 3aKOH OTPaXKEHUsI CBETA.

[Ipenominenue cBera. 3akoH TMpenomieHUs cBera. [lonmHoe BHYTpeHHee
OoTpaxkeHHe cBeTa. Vicmonb3oBaHUME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mywedt B nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckomna. ['J1a3 kak onTuyeckas cucteMa. bin3opykocTh U
JaTbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbtoTona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydenue n300pakeHUM B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTruyeckuii CBETOBO/I.

Xoj nyuyei B coOuparolieit JInH3e.

XoJ 1y4yer B pacCEeUBarOLIECH JIMH3E.

[Tomyyenue n300pakeHUii ¢ TOMOLIBIO JINH3.

[Tpunamun aeictBus doToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6e10ro cBera B CIEKT.

12. [lonnyyenue 6em0ro cBeTa Npu CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yIJia OTPAKEHHUSI CBETOBOIO Jiyya OT yrjia
MaJICHUS.

2. M3ydeHue xapakTEepUCTHK U300paKeHUS MPEMETA B TUIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIJIEHUS CBETOBOIO Jiy4ya OT yTJia
MaJIeHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Tlonmydenue nzo0paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKyCHOTO PACCTOSHUSI M ONTUYECKOM CHIIBI cOOMparoie
JIVH3BI.

6. OMNBITHI 1O Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITBl IO BOCHPUSTHIO 1[BETA MPEAMETOB MPHU WX HAOIIOJCHUU uepes
[[BETOBbIC (DUIIHTPHI.

KBaunTtoBbIe siBJICHHS.

Omnwitel Pesepdopna u mimanerapHass mojenb atoma. Mojens atroma bopa.
HcnyckaHre U NoriomeHne cBeta arToMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, OeTta- U ramma-uzinydeHus. CTpoeHHe aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel. PaamoakTuBHBIE
npespaiieHus. [lepuon nmomypacmnana aTOMHBIX SA€ED.

SlnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiAOBOIO MU MAacCOBOTO YHCED.
OHeprust CBsI3M aTOMHBIX saep. CBs3b MAacChl M SHEpPruu. Peakuun cuHTE3a U
nenenus saep. Ucrounuku sHeprun ConHIA U 3BE3I.

SnepHas sHepretuka. J[eMCTBUS pPagMOAKTUBHBIX H3JIYyYEHUW HA JKHUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIy4YEHUS U MOTJIOLICHHUS.

2. CnekTpsl pa3IuyHbIX Ta30B.

3. ComekTp BoAOpoOA.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TyUYCHHI.

6. Peructpanus uznmydeHus: IpUPOIHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnuvie padbomuol u onvimol.

1. HalGnroneHue CIUTONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YacCTULBI O TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTEIHLHO-0000IAIOMINI MOIYJIb MPEHA3HAYEH JJISI CUCTEMATU3aLUU
U 0000IIeHHS  TPEIMETHOTO  COJEpKaHMs M OMbITa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY T'OCYJIapCTBEHHOMY »JK3aMeHY MO0 (u3uKe Ui O0O0ydaronuxcs,
BBIOPABININX 3TOT YUYEOHBIN MpeIMET.

[Ip1 u3ydyeHun TaHHOTO MOXYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTeTLHOCTH, HA OCHOBE KOTOPBIX 00ecreurnBaeTcsl JOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, (dopMupyercs
€CTECTBCHHOHAYyYHasd IPaMOTHOCTb. OCBOCHHME HAYyYHBIX METOJOB HCCIEIOBAHUSA



SBIICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBICHITH (Pu3nyecKue
SABJICHUS, NPUMEHsAA I[IOJy4YEHHbIE 3HAHUs, pelarTh 3aJayd, B TOM YUCIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[TpyHUIMIIHATBHO OEATEIIBHOCTHBIN XapaKTep JAHHOTO pas3fielia pPeanu3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouMecs BBINOJHAIOT 3aJlaHusi, B KOTOPBIX UM
[peLIaracTes:

HA OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBICHATH
dbu3ndeckue SBICHUS B OKPYKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METO/Ibl UCCIEIOBAHUS (PU3UUECKUX SIBICHUHN, B TOM
YUCJIE IS IPOBEPKU TUIOTE3 U MOJYUYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HAaMOOJIee BaXKHBIX TOCTIXKCHHN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO HCIIOJIb30BAHUS PA3IUYHBIX MCTOYHHUKOB
DHEPIUU Ha OCHOBE 3aKOHA NPEBPAILECHUS U COXPAHEHUS BCEX U3BECTHBIX BHUIOB
DHEPTUM.

Kaxngas w3 TeM [JaHHOTO MOAYJIS BKJIIOYAET JKCHEPUMEHTAIBHOE
uccieoBaHne 0000mIaronero xapakrepa. Moayib 3aBepliacTcsi MpPOBEICHUEM
JIMAarHOCTUYECKOM U OLICHOYHOM paboThI 32 KypC OCHOBHOT'O 00I11Ier0o 00pa3oBaHUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPABIEHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrare nzyueHus pU3MKM HAa ypOBHE OCHOBHOI'O 00111er0 00pa30BaHMUs

y oOyuaromierocst 0y1yT copMUpOBaHbI CIEAYIOIINE JTUYHOCTHBIE PE3YIbTaThI B
JacTH:

1) mnaTpuoTHYECKOr0 BOCIMTAHUS:

- IPOSBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nYecKoi HayKH;

- IIEHHOCTHOE OTHOIIICHHE K JOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpamIaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTH K aKTUBHOMY y4YaCTHIO B 00CY>KJICHUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUN
(1)56370:97 8

- OCO3HAaHHUE BAXHOCTU MOPAIBHO-ITUYECKUX MPHUHIIMIIOB B JIESITEIHLHOCTU
YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPUSITHE ICTETHUECKUX KayeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHUMA:

- OCO3HaHHME IIEHHOCTH (HU3NYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
MMO3HAaHHUSI MHUPA, OCHOBBI Pa3BUTHS TE€XHOJOTMHM, BaXKHEWILEH COCTaBISIOLIEN
KYJbTYPBIL;

- pa3BUTHE HAY4YHOU JIFOOO3HATENILHOCTH, MHTEpeca K HCCIIeq0BaTEIbCKON
NeSATEeNbHOCTH,

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOIHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro ooOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH MpaBUi O€30MaCHOrO IOBEACHUS Ha
TPAHCIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYyJOBaHUEM B
JOMAlTHUX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBBIKAa pedJIeKCUU, TMPU3HAHWE CBOETO TMpaBa Ha
OIIMOKY M TAaKOTO e MpaBa y JPyroro 4eIoBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

- aKTHUBHOE Yy4YacTHE B pPEUICHUM MPAKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTenbHOM  OpraHW3aIlui, TOopoja, Kpas) TEXHOJOTUYECKOH W



COIMAJIbHOW HAIpaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIC U (DUIUIECKUX
3HAHUU;

e - MHTEpEC K MPAKTUYECKOMY M3YUEHHUIO MPodeccuid, CBI3aHHBIX ¢ (PU3UKOMH;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUCHTAIMSI HA TIPUMCHCHHE (PM3WYECKUX 3HAHWKA Ui PEIICHUS 33134 B
00JIaCTH OKPY’KAIOIIeH Cpenapbl, TJIAaHUPOBAHHS IIOCTYNKOB U OILICGHKH HUX
BO3MOYKHBIX ITOCIIEICTBUN JIJI1 OKPYKAIOIIEH CPEbI;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa HKOJOTHYECKUX MpoOJIeM M IMyTed HX

pelIeHus;

e 8) amanTanuum K U3MEHSIOUIUMCH YCJOBHUAM COLMAJIBLHOM W NPHPOIHOM
cpenbl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBHMU TIPH BBIMOJHEHUH HWCCICIOBAHUN H
MPOECKTOB (M3UYECKONW HAMPaABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYyTrux,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 IPAKTUYECKYIO
JIEITEIbHOCTD;

e - OTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie (GOPMYJINPOBATH
UJIEH, OHATHS, TUIIOTE3bI O PU3UUECKUX OOBEKTaX U SABJICHUSIX;

e - OCO3HaHME ACPUIMUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHN B o0nacTu
busuky;

e - IUIAHUPOBAHHE CBOETO pPA3BUTHUA B MPHOOPETEHUH HOBBIX (PUIUUECKUX
3HAHUU;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKAa CBOMX JCHUCTBUU C Y4YETOM BIIHSAHHMS Ha OKPYXAIOLIyK Cpeny,
BO3MO>KHBIX INI00AJBHBIX MOCIEICTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHHS NHporpamMmbl MO (PU3MKE HAa YPOBHE OCHOBHOIO
oOurero oopazoBanus y oOyyvaromnierocsi OyayT copMUpOBaHbI MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE TO3HABATEIbHbIC YHUBEPCAIbHbBIC YUCOHbIE IEHCTBUS,
KOMMYHHMKATHUBHBbIE  yHUBEpCAJIbHbIE  Y4YeOHble  JCHCTBUS,  PEryJISTUBHBIC
yHUBEpCaJbHbIE yUeOHbIE IEUCTBUS.

ITo3naBaTe/IbHBIE YHuBEpPCaAJIbHLIC yqeﬁnble IleﬁCTBHﬂ

Bba3oBble Jjornueckue 1eMCTBUA:
e BBISBIATh U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(sBNIEHUI);



YCTaHABIWBATh CYIIECTBCHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHUS JIJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B paCCMaTPUBACMBIX (PaKTax,
JTAHHBIX U HAOJIFOICHHSIX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBCHHBIC CBS3M TMPU H3YYCHUH (DU3NICCKUX
SIBJICHUI U TPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOIb30BAaHUEM JETYKTHUBHBIX
Y MHIYKTUBHBIX YMO3aKJIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SIX
(hU3UYECKUX BEITMYHH;

CaMOCTOSITEJTLHO BBIOMpPATh CHOCOO pelIeHus y4uyeOHOU (u3ndecKon
3aauu (CpaBHEHHWE HECKOJIBKMX BAapWAHTOB pEIICHUs, BHIOOp Hambosee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKye 1eCTBUSA:

MCTIOJIh30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKHI HMHCTPYMEHT TIO3HAHUS;
MPOBOANTD 1O CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECTIOKHBIN
bu3nYeCKUi IKCIEPUMEHT, HEOONBIIOE HCCIEN0BaHHEe (PU3UIECKOTO
SIBJICHUS;

OLIEHMBaTh Ha MNPUMEHHMOCTh U  JOCTOBEPHOCTh HMH(OPMAILHIO,
MOJTyYEHHYIO B XO/I€ UCCIIEIOBAHMS MM SKCIICPUMEHTA,;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0OOOIIEHUS U BBIBOABI IO Pe3yJIbTaTaM
POBEAEHHOTO HAOIOACHNUS, OIIBITA, UCCIIEJOBAHNUS;

MPOrHO3UPOBATh BO3MOXKHOE JajbHeWlIee pa3BUTHE  (PUBNUECKUX
IPOLIECCOB, a TAaK)KE€ BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

MPUMEHSTh PA3IUYHBIC METOJbI, HHCTPYMEHTBI W 3aIPOCHI TIPH TIOUCKE U
orOope WHPOPMAIMKM WIM JaHHBIX C y4E€TOM MPENIOKEHHOU y4uyeOHOMU
buznueckoil 3a1auu;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(OpMAIHIO
Pa3TUYHBIX BUIOB M (POPM MIPEACTABICHIS;

CaMOCTOATENILHO BBIOMpATh ONTUMAIBHYIO (OpPMY  TPEACTABICHUS
uHDOpMAIMM W WUTIOCTPUPOBATH pelIaeMble 3aJadll  HECIOKHBIMU
CXeMaMH, lrarpaMmmMamMu, HHOU rpa@uKoi U 1X KOMOWHAIIUSMH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeiiCTBHSA:

B XOJ€ 00CYXXIeHUs y4yeOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYkIaeMOil TEMBbI U
BBICKA3bIBaTh HJIEW, HAllEJICHHbIE Ha pELIEHHUE 33Jaud M MOIJAep KaHue
0J1aroxenaTeIbHOCTU OOIIIEHNUS,

COTMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMH JPYTHX YYaCTHUKOB
auanora, OOHapyKHBaTh Pa3IU4NUe U CXOACTBO TO3UIIHIA;



BBIPAKaTbh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOJIMYHO MPEJCTABIATH PE3YJIbTaThl BBIMOJIHEHHOTO (PU3MUECKOT0 OMbITa
(3KCTIEpUMEHTA, UCCIIEI0OBaHUS, IPOEKTA);

[IOHMMAaTh W  MCIOJIB30BATh  MPEUMYIIECTBA  KOMAaHAHOM U
UHANBUAYAIbHONH paOOThl MPH pPEUICHUH KOHKPETHOW (Qu3udecKkon
POOJIEMBI;

IIPUHAMATh LIEJIM COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATH JIEHCTBUS
no € JOCTHXEHHUIO: paclpedensiTh poJid, OOCYXIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITNIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIIPABJICHUI0O W KOOPAWHHPYS CBOM JEUCTBUA C JPYyTHUMH
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO C(HOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIe YHUBepCAJbHbIE YUeOHbIE 1eiicTBHUSA

Camoopranusanus:

BBISIBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsIX, TPEOYIOMUX
TSt perieHust GU3NIEeCKUX 3HAHUM;

OPUEHTUPOBATHCA B  PA3JIUYHBIX T[OJXO0JAaX TMPUHIATHS  PEIICHUMN
(MHOUBHUyaTbHOE, MPUHSATUE PEIICHUS B TPYIE, NPUHSATUE PEIICHUN
TPYIION);

CaMOCTOATENFHO COCTABJISTH AITOPUTM pellieHus] GU3HNUECKON 3aauu WK
IlaHa MCCIEOBaHUSI C YYETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATH MpeAjiaraeMble BAPUAHTHI PEIICHUI;
JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIL, AMOIMOHAJIBLHbIN UHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTyallMU U IIpe[JjiaraTh [UIaH €€ U3MEHCHUS,;
OOBSICHATh NPUYUHBI  JOCTHXKEHUS  (HEIOCTHXKEHUS) Ppe3yJbTaToB
NEeSTENbHOCTH, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AESATEIBHOCTH (B TOM YHCII€ B XOJ BBITOJIHEHUS
(Gu3MYEeCKOro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENbCTB, M3MEHUBLIMXCS CUTYyalllil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YIbTATA LIEIU U YCIOBUAM;

CTaBUTh ce0s Ha MECTO JIPYroro 4yejoBeKa B XOJE CIopa WIN JUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro;
IpU3HaBaTh CBOE MPABO HAa OLIMOKY MpHU PEIIEHNU (PU3NUECKUX 3a/1a4 WIN
B YTBEPXKIACHUIX HA HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO IPyroro.



ITPEJMETHBIE PE3YJIBTATDBI

K xonIty o0ydenus B 7 Kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITXCSI YMEHUI:

UCIIOJIb30BaTh  MOHATUA: (U3MYECKHUEe W  XUMHUYECKHE  SBIICHHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOEe), MEXaHWYEeCKOe JIBIKEHUE (paBHOMEpPHOE,
HEpPAaBHOMEpPHOE, TNPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAS
cuna, gaedopmanus  (ymnpyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath sBiaeHUs (Auddy3us, TEMIOBOE IBIKCHHE YACTHUI[ BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE  JBWXKEHUE, HHEpIUs,
B3aMMOJICHCTBHUE TEJ, pPaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO
BpallleHUs, Tepefada JAaBJICHUs TBEPABIMU TEIaMH, >KHUIKOCTIMH H
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJ, [pEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHHE;
pacmo3HaBaTh MPOSBICHHE U3YYEHHBIX (U3HUECKUX  SIBICHUU B
OKpY>KalollleM MHpEe, B TOM uHcie (U3UUYECKUE SBJICHUS B MPUPOJE:
MPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
MpUpoOJie, ACUCTBUE CHUJIbI TPEHUS B MPUPOAE U TEXHHUKE, BIHUSHUE
aTMOC(EpHOro aBJICHUs Ha >KMBOM OpraHu3M, IJIABaHUE PbHIO, pblUyaru B
TeJIe YelOBeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33/layy B yU4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBIICHUIA;
OTHCHIBATh M3YyYCHHBIC CBOMCTBA TEN M (M3MUCCKHUE SBICHUS, UCIIOJIB3YS
(¢uznyeckre BEIMYUHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWJia TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIAsl CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJbl, KO3((HUIMEHT TMOJE3HOr0 JEHCTBHUS MEXaHHU3MOB,
KMHETUYEeCKas: W MOTEHIMalbHAs SHEPrusi), MpPU OMUCAHUM MPABHIBHO
TpakTOBaTh  (PU3MYECKHH  CMBICH  HUCIHOJIb3yeMbIX  BEIIUYUH, UX
0003HaYeHUs1T U eIUHUIIbl (U3MUYECKUX BEIUYMH, HAXOAUTHh (HOPMYJIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3MUECKYIO0 BEIUYMHY C JAPYTUMHU BEIUYUMHAMU,
CTPOUTH Tpa(hMKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH,
XapaKTepu30BaTh CBOWMCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXEHUs CUJl (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBecHs phiuara (0Joka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHECHUS MEXAHUYECKOU
SHEPruu, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHMpPOBKY 3aKOHA U
3aIUCBHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBICHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCT€ CHUTyallUi NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUM, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7auyd B 1—2 JEHCTBUS, HCHOJbB3ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaJIM3a
YCJIOBHS 33/1a4M 3alHMCHIBATh KPATKOE yCIIOBUE, TIOJICTABIATh (PU3UUCCKUE
BENTMYMHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTHh CIPABOYHBIC
JTaHHbIE, HEOOXOIUMbIC JIJII PElISHUsI 3ajJlay, OIEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYUHBI;

pacrio3HaBaTb NPOOJEMbI, KOTOPHIE MOXHO PEUIUTh MPU MOMOIIH
(U3UYECKUX METOJIOB, B ONTMCAHUU MCCIICIOBAHMS BBIICISATH IPOBEPSIEMOE
npeanoioxkenue  (TUmnoresy),  pasidyaTh M HHTEPIPETUPOBATH
MOJIYYCHHBIH pe3ysbTaT, HAXOJIUTh OIIMOKH B XOJAE OIbITa, JeIaTh
BBIBOJIBI 10 €T0 pE3yJIbTaTaM;

MPOBOAUTL OMNBITHI 1O HAOMIOJEHUIO (U3UYECKUX SBICHUU WU
(bu3IIeCcKuX CBOWCTB TeN: dbopmyrpoBaTh IPOBEPSIEMbIE
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEJIIOKEHHOTO 000pYI0BaHUS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIMPOBATH BHIBOIBI;

BBIMOJIHATh MPSIMBIE W3MEPEHHSI PACCTOSIHUS, BPEMEHHM, MACChl Tena,
o0b€Ma, CHUIBI W TEMIEpaTypbl C MCIOJb30BAaHUEM aHAJOTOBBIX W
M(POBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
32/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOM BEJIMUUHBI OT
JIPYroll ¢ HCIOJb30BAaHUEM MPSIMBIX H3MEPEHUI (3aBUCUMOCTU IYTH
PaBHOMEPHO JBHXKYILETOCS TeJla OT BPEMEHU JBHXKEHHUSI TENd, CHIIbI
TPEHUS CKOJIRKEHHS OT Beca Tejla, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJ, CUIIBI
YOPYroCcTU OT YUIMHEHHS MPY>KUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00bEMa
MOrPY>KEHHOW YaCTH TEJA U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEO0, YCIOBUM
MJIaBaHus TeJ, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOro HCCIEIOBAaHUSA, COOMpAaTh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAys MPEII0KEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHJE



MPEVIOKCHHBIX TaOMWIl U TPaPUKOB, JENaTh BBIBOJBI 1O pe3yjbTaTam
UCCJIeIOBAHNUS,

NPOBOJUTh KOCBEHHBIC H3MEpEeHHs (DU3MUECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHS CKOJBKCHHUS,
JaBJICHWE  BO3JyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByIOIas  Ha
HNOTpYXEHHOE B KHUJAKOCTh Te€J0, KOA()(PUIMEHT MOJNe3HOro JeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKLUUU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY H
BBIUMCIISITh 3HAUEHNE UICKOMOMW BEJIMYMHBI,

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH U padoTe ¢ 1ad0paToOpHbIM
000pyI0BaHUEM;

yKa3blBaTh MPUHLUIBI JAEHCTBHUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBhI, TEPMOMETp, AMHAMOMETp, COOOINAOIIUECS COCYAbI, OapoMerp,
phIYar, IOJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAHUA (B TOM YHUCIE:
NOJIIMITHUKY, YCTPOWCTBO BOJAOIPOBOJA, THUIPABIWYCCKUN  Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECCKUX SIBICHUN W HEOOXOMUMBbIC (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  [PUMEPaX)
IPAKTUYECKOI0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
XKU3HU U1l obecriedeHus 0€30MacHOCTH MPU OOpallleHuu ¢ NMpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHHUS 3JI0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIEH CpeIe;

OCYIIECTBIISATh OTOOp HCTOYHUKOB HH(popmanmu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIIMXCS
3HaHUW © TYTEM CpPaBHEHUs PAa3IWYHBIX HCTOYHUKOB BBIJICIATH
uH(POPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOMKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (PHU3MYECKOrOo COAEpXaHHs, CIPAaBOYHbIE MaTepHUalbl,
pecypcsl cetu MHTEpHET, BIajgeTh mpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINU (HU3UIECKOTO COACPIKAHUSA, B TOM
qrciie MyOMUYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yibTaTaX MPOCKTOB
WM Y4eOHBIX HCCIEAOBAaHWH, MTpPH HSTOM TPaMOTHO HCIIOJIb30BATh



W3YUYCHHBI TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHUE NIPE3CHTALUEN;

OpY BBINOJTHEHUH YYEOHBIX NPOEKTOB U HCCIEAOBAHMM pacrlpeaesiTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadaMu,
CIEOUTHh 3a BBINOJIHEHUEM IUIaHA JCUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEATEIHOCTh  TPYMINbl, BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMOJICUCTBHE, YUUTHIBAI MHEHHE OKPYKAFOIIUX.

K xonIty oOyueHnus B 8 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUI:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEeraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HBIC TeJa, HACBHIIIEHHBIM ¥ HEHACBIIEHHBIM TMap, BIAXHOCTb
BO3Jlyxa, TeMIepaTypa, BHYTPEHHSsSI SHEPrusi, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUAJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasziuyath SIBJICHUS (TEIUIOBOE PACUIMPEHUE M CKATHE, TeIllonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHUE, KANWJUISIPHBIE SBJICHUS, UCIIAPEHHUE,
KOHJICHCAIusl, TUIaBJICHUE, KpUCTa/UIM3anus (OTBEpJieBaHUE), KUIICHUE,
Temionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIIHS, U3ITy4YEHHUE),
AJIEKTpU3aIUs TeJ, B3aUMOJIEUCTBUE 3apsAJIOB, JACHCTBUS SJEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICHCTBUE MArHUTOB, JCUCTBHUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHITYKITHS)
0 ONUCAHMKD MX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (U3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE M3YYEHHBIX (PU3NUECKUX  SIBICHUU B
OKpY’KalolleM MHpe, B TOM uHcie (U3UYECKUE SBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE M KANWUISIPHBIE SBIECHHUS B IPUPOJE,
KpUCTAJUTBI B mpupoje, wuznydeHue CoJiHIIA, 3aMep3aHue BOJOEMOB,
MOpCKUE OpH3bl, 00pa30BaHUE POCHI, TYMAaHA, HHESI, CHETa, AIEKTPUUECKUE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nmoyie 3emMiid, Jpeiid TOIIOCOB, POJIb MAarHUTHOTO TIOJS IS JKW3HU Ha
3emuie, MONSIPHOE CUSIHUE, ITPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNATH CYUIECTBEHHbIE CBOMCTBa (MpU3HAKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh M3yYCHHBIC CBOMCTBA TeN M (DM3MUECKHUE SBICHUS, UCIIOJIB3YS
¢bu3nYecKue BETUYHUHBI (TEMIIepaTypa, BHYTPEHHSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, YJEJbHAs TEINIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA
IJIABJICHUS], YJeNibHAas TEIIoTa MNapooOpa3oBaHMs, yelbHAas TEIUIoTa
CrOopaHusi TOIUIMBA, KOA(DPUUIMEHT TOJIE3HOTO [JEWUCTBUSL TEIUIOBOM



MalluHbl, OTHOCHUTEJIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTHBIICHHE IPOBOJIHUKA,
yIEIbHOE  CONpOTHUBJIEHME  BellecTBa, pabora W MOIIHOCTb
ANEKTPUYECKOTO0  TOKAa), NpPH  ONHCAHUM MPABUIBHO  TPAKTOBATh
(bu3NYECKUN CMBICI KCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
bu3nyeCKUX BEJIWYUH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIUE JAHHYIO
Gu3NYECKyI0 BEIWYHHY C JAPYTMMHU BEJIWYHMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOICTBa TeJ, (PU3NYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJSIPHO-KUHETUYECKOW TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3ULIUHU MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMa 1 yJacTKa LEnu, 3aK0OH
Jlxoyns—JleHna, 3aKkOH COXpaHEHMs DJHEpPruM, NpU ITOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHE;

OOBSICHATh (PU3NYECKUE NPOIECChl M CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHUEHTHPOBAHHOIO XapaKTEpa: BBIABIITH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYecKux
IIaroB C ONopod Ha |-2 M3y4deHHBIX CBOICTBA (U3NYECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemiarb pacu€THblEe 3aJadyd B 2—3 JCHCTBUSA, HCIOJIb3YysS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajau3a
YCIIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBHE, BBISBIISTH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (QPOPMYIIBI,
HeoOXoauMble Ayid €€ pelIeHHs, MPOBOAMTH pPacu€Thl U CPAaBHUBATH
MOJy4E€HHOE 3HaueHue (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpEUIUTh MpPU HMOMOIIU
(U3MYECKUX METOJOB, HCIOIb3ysl OMHCAHUE MCCIIEIOBAaHUSA, BBIACIATH
MPOBEPSEMOE MPEANOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPSJIKa
IIPOBE/ICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNH WU
¢u3nyeCKUX CBOWCTB TN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JAaBJICHUS
BO3/yXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MPU M3IYYCHUU OT LBETAa H3Iydaromiedl (MOrJIonaroiei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYphl KUIKOCTU U
IUIOAAM €€ TOBEPXHOCTH, JJIEKTpH3aluus Tel U B3aUMOJEHUCTBUE
NEKTPUYECKUX  3apsioB, B3aUMOJEHUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allisl MAarHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOrO MOJsi HAa NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,



CBOMCTBA DJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYJIMPOBATH
HpoBEpsieMbIE MPEAINOJIOKEHNS], COOMpPATh YCTAHOBKY U3 IPEJIOKEHHOTO
000pyI0BaHUsl, ONMMCHIBATH XO/1 ONBITA U (POPMYJIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHHsS]  TEMIepaTrypbl, OTHOCHUTEIbHOMN
BJIQXKHOCTH BO3/lyXa, CHJIbI TOKA, HAIpPSOKEHUS C MCIOJb30BaHUEM
aHaJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATH
pEe3yIbTAThl U3MEPEHUN € YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
Ipyro C UCHOJIb30BAaHUEM  TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJH IONEPEYHOIO
CEYEHHMSI U YAEIBHOIO COIPOTHUBIICHHS BEIIECTBA POBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  POBOJHHUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIbHOIO M HapaJjIeIbHOTO  COEIMHEHHM
MIPOBOJIHUKOB): IJJAHUPOBAaTh MCCIIEJOBAaHUE, COOMpaThb YCTAaHOBKY U
BBIIIOJIHATh W3MEPEHMs], CIEAys NPEIIOKEHHOMY IUIaHy, (UKCHUpPOBATh
pe3ysibTaThl TMOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOJIUI W TpadHKOB,
JenaTh BBIBOJIBI MO pE3yJIbTaTaM UCCIIEA0BaHNUS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHHS] (PU3MYECKUX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBIEHUE MPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIeNysl MPEIJI0KEHHON WHCTPYKLHH, U
BBIYMCIIATH 3HAUECHUE BEIINYHHBI;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPpU padoTe ¢ 1ad0paToOpHbIM
o0opyI0BaHUEM;

XapaKTepHU30BaTh NPHUHLMIBI  JEHCTBHUA HW3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX ONUCaHHA (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHUSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUUECKOW HHEPTuH, 3JIEKTPOOCBETUTEIbHbIE
NpUOOPBI, HArpPEeBATEIbHBIE IEKTPONPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, MIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIONB3YSl 3HAHMUSI O CBOMCTBaxX (DM3MUYECKUX SIBICHUN U HEOOXOIUMBIC
¢buznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIbHBIC
npuOOpel MO CXEeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUraTeiIb BHYTPEHHEIO
CTOpaHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI JJIEKTPUUYECKUX
LEIel C MOCIEA0BAaTEIbHBIM U NAapaJlIeIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



NPUBOANTh  TMPUMEPHl  (HAXOAWTh  HWH(OpPMAIMIO O  TIPUMEpPax)
PAKTUYECKOTO HCIOIb30BaHUS (U3MUECKMX 3HAHUW B TOBCEIHEBHOM
KU3HU U1l obecriedeHus: 0€30MacHOCTH MPU OOpallleHUu ¢ NMpudopamMu U
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TTOBEJCHHS B OKPY>KAIOIIEH CpeIe;

OCYIIECTBJIATh TMOUCK HHPOpManuu (U3HUECKOTO COJIEP)KAaHHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUSA
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCISATH HMH(POPMAIIMIO, KOTOpas
ABJISIETCS] MPOTUBOPEUNBON MIIM MOKET OBITh HEJTOCTOBEPHOM;
MCIIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAYYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3UUYECKOrO COACpNKAHMs, CIPABOYHBIE MAaTE€pHAIbI,
pecypchl cetn MHTEpHET, BliageTh NMpuéMaMu KOHCTIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
0000mass wHGOPMAIMI0O U3 HECKOJBKAX HCTOYHHKOB (PU3UUECKOTO
colepKaHWsi, B TOM uYHCIe TNyOIUYHO TPEACTABISATh PE3YJIbTaThI
IPOEKTHOW WJIM MCCIE0BATENIbCKON JIEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJI30BaTh M3YYEHHbIM TOHATUHHBIMA anmapatr Kypca (QU3MKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTALINEH;

IpHU BBITIOJIHEHUU YUYEOHBIX TMPOEKTOB U HCCIENOBAaHUN (PU3NIECKUX
MPOLIECCOB pacHpeeNaTh OOS3aHHOCTH B TPyNIe B COOTBETCTBUU C
MOCTABJICHHBIMU 33Jla4aMHU, CJICAUTH 32 BBITIOJHEHUEM IUJIaHA JACHCTBUN U
KOPPEKTHUPOBAaTh €ro, aJIeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIaa B
JESTENBHOCTD TPYIIHI, BEICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonity o0yueHnus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIA:

WCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPAeKTOpHUsI, OTHOCUTEIHLHOCTh MEXAHWYECKOTO NBHKEHUSA, Aehopmanus
(ynpyrasi, mjuactuuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO,
[EHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOaHHs U
BOJIHBI, 3BYK, MH(PAa3BYK M YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
IIKaJia 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPHI UCITYCKAHUS M TOTJIONMICHUs, anbda, OeTa- U raMMa-u3IIydeHHs,
M30TOIIbI, SIIEPHAsl SHEPTeTHKA;

pasznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKCHUE, DPaBHOYCKOPEHHOE TMPSMOJUHEMHOE ABUXKEHHUE, CBOOOJIHOE
MaJIcHUE TeJl, pPABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TEJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhbHOE NBIKCHHE (3aTyXarolue U
BBIHY’K/IEHHBIE KOJIeOaHWs), PE30HAHC, BOJHOBOE JBM)KCHHE, OTPaKCHHE
3BYyKa, MPSMOJIMHEMHOE paclpoOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3liodKeHHEe OEeIoro cBeTa B
CHEKTp ® CJIOKEHHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPa
M3ITYYCHHS) TI0 OMMCAHUIO0 MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHHE HU3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpyKaromeM Mupe (B TOM 4YHucie (PU3NYECKHe SBICHHS B TPUPOJIC:
MPWINBKI ¥ OTIIWBHI, NBIKeHNE TiaHeT COIHEYHOW CHCTEMBI, PEaKTUBHOE
JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICEHUE, CCEHCMUYECKHME BOJHBI, I[yHaMH, 3X0, IIBeTa TeJ,
ONTHYECKHE SIBJICHUS B TMPHUPOJE, OMOIOTHYECKOE EUCTBHE BHAMMOTO,
yabTpaUOIETOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHH, €CTECTBEHHBIM
PaANoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJIUOAKTHUBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJMOAKTUBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBEeKa), NPH ATOM IMEPEBOAMWTH IMPAKTUYECKYIO 3a/iady B
y4eOHYI0, BBIACNATh CYUIECTBEHHbIE CBOMCTBa (MpHU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh M3yYCHHBIC CBOMCTBA TeN M (M3MUECKHUE SBICHUS, UCIIOJIB3YS
¢bu3nYeckue BENUYUHBI (CpEIHSsI W MTHOBEHHAs CKOPOCTb Tejla TpH
HEPABHOMEPHOM JIBIDKEHHH, YCKOPEHHE, MepeMellleHue, MyTbh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YIPYTOCTH, CHJIA TSDHKECTH, YCKOPCHHE
CBOOOTHOTO TAJEHHWs, BEC Tela, HUMITYyJIbC Tela, WMIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAIbHAS DHEPrus TeJa,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTECHIIMAIbHASI DHEPTUsl CHKATOU
MPY)KUHBI, KHHETHYECKas »JHEPTHs, TOJHAs MEXaHW4YecKas DSHEprwus,
MEPUOJT M YacTOTa KOJIeOAaHWH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIICHHS CPEIbl), IPH OMHCAHUU
MPaBUJIBHO TPAKTOBAaTh (U3MYECKUN CMBICT HCIOIL3YEMbBIX BEIWYHH,
0o003HaueHUsT W EIUHUIIBI (U3HUECKUX BEIUYMH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3WYECKYIO0 BEIMYMHY C JAPYTMMH BEJIUYHMHAMM,
CTPOUTH Tpa(PUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA TN, (DU3UYECKUE SIBICHUS W IPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHHUs DHEPTUU, 3aKOH BCEMHUPHOIO TATOTCHHS,
OPUHIMI  CYNEpPHO3ULIUA CWUJI, TPUHIMI OTHOCUTEIbHOCTH [ amuies,
3aK0HBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MaCCOBOTO YHCET



MPHU SIIEPHBIX PEaKIUsX, MPU ITOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alMCHIBaTh €r0 MaTEMATUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NUYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MIPUYUHHO-CJIEJICTBEHHbIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
[IaroB C OMOpoi Ha 2—3 W3Y4YEHHBIX CBOWCTBA (DM3MUECKUX SIBICHUH,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3amayu  (OmMparomuyecs Ha cucteMy u3  2-3
ypaBHEHU), UCTIOIb3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOUINE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJlayd 3alUChIBaTh KPaTKOE
YCJIOBUE, BBISBIISITH HEJAOCTAIONIME WM W30BITOYHBIE JTaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOUMBIE JIJISl PEIICHUS, TPOBOJIUTh PACUYETHI U
OLICHUBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3Ha4YeHHUs] (U3HUECKOM
BEJINYUHBIL;

pacro3HaBaTb NPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPU TOMOIIH
(U3UYECKUX METOJIOB, HCIIOJIb3ysl OMHCAHUE HCCIECIOBAHUS, BBIJCISThH
pOBEpsAEMOE TMPENANOJIOKEHNE, OILIEHUBATh MPABHWIBHOCTh MOPSJIKa
MPOBEJICHUSI  WCCIICIOBaHMs, JieJlaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

MPOBOAUTL OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SBICHUU WU
(GU3UYEeCKUX CBOWCTB Ten (M3ydeHHE BTOPOTO 3akoHa HpioTOHA, 3akoHA
COXpaHEHUsl PHEPTUU, 3aBUCUMOCTH TMepHuoja KoyieOaHUl MNpY>KHUHHOTO
MasiTHUKa OT MAacchl Tpy3a U >KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTATYbI MaJIbIX KOJeOaHUM, MPSIMOJIMHENHOE PacIpOCTPaHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTp, U3YUYCHHE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI IpeaMeTa B coOuparolien
JUH3e, HAOJIO/IEHHE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB H3IIy4YCHUSs):
CaMOCTOATENbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy0oBaHus, ONWUCHIBAaTh XOJ ONbITAa MW €ro  pe3yJbTarhl,
(bopMyITUPOBATh BHIBOIBI;

MPOBOJIUTH TPU HEOOXOMUMOCTH CEPUIO MPSMBIX U3MEPECHHM, OMPEeIsisa
CpelHee 3HAUeHHE M3MEpsIeMON BeIMYuHbl ((POKYCHOE paccTOsHHE
cobuparomiei JIMH3bI), OOOCHOBBIBATH BBIOOP crmoco0a U3MEpEeHUs
(M3MepUTeNbHOTO TPUOOpa);

MPOBOAUTH HCCJEAOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIMYHUH C
MCIIOJIb30BAaHUEM TMPSMBIX M3MEpPEHU# (3aBUCHMOCTh IyTH OT BPEMEHU
Opy PaBHOYCKOPEHHOM [IBIKEHHHM O€3 HayaldbHOM CKOpOCTH, Mepuoia
KoJieOaHUM MaTeMaTUYeCKOr0 MasTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTHU
yIjla OTPaKE€HUs CBETa OT yIJia MaJeHUs U yIjia MpeJoMJIEHHS OT yria



NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSTENBHO COOMpPAThH
YCTAaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJIYYECHHOW 3aBUCHMOCTH
¢bu3MYecKuX BEIUYMH B BUAE TaONWIl U Ipa@UKOB, JIeJaTh BBIBOJBI IO
pe3yibTaTam UCCIIeIOBAaHUS;

NPOBOANTH KOCBEHHBIE HW3MEpeHUs (U3MYECKUX BEIUYUH (CpenHss
CKOpPOCTb M YCKOpPEHHE Tejla NpU PpPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHUsI, KECTKOCTh MPYKHUHBI, KOIPPHUIIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa U
nepuojJ; KosieObaHWi MaTeMaTHUYecKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKas Cuja coOuparoliei JIMH3bI, PaJAUOAKTUBHBIN  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTANbHYIO YCTaHOBKY HU
BBITIOJIHATh U3MEPEHUSI, CIENys MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAYCHHE BEJIMYMHBI U aHAJM3UPOBATH MOyYCHHBIE PE3yIbTaThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

cOOTIOIATh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

paznuyaTh OCHOBHBIC MPU3HAKU HW3YUYEHHBIX (DU3UYECKUX MOJIETeH:
MarepuanbHas TOYKa, aOCONIOTHO TBEPJAOE TEIO, TOUYEUYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJElb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIJIpa;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMNHMCAHUA (B TOM YHUCIE:
CIOUAOMETp, NATYMKU TOJOXKEHHS, PACCTOSHMS U YCKOPEHHUS, paKeTa,
DXOJIOT, OYKH, MepHckom, ¢oToanmapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PU3WYECKMX SBIEHUW U  HEOOXOIUMblEe (PU3HUECKHE
3aKOHOMEPHOCTH;

WCIIONIb30BaTh CXEMBI M CXEMATHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKUX IPOIECCOB
Py pEerIeHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOCHHUS N300paXKEHH B IMIIOCKOM 3epKajie M COOMparouIeil TMH3E;
MPUBOJAUTH  TNpUMEpPHl  (HAXOAWTh  HWH(OpPMAIMIO O  TIPHUMEpPax)
NPAKTUYECKOTO HCIOIb30BaHUsS (U3MUECKMX 3HAHUNW B MOBCEIHEBHOMN
KHU3HU A1 obecriedeHnsi 0€30MacHOCTH TP OOpallleHnH ¢ MpUOopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMHM, COXPAHEHUS 3I0pPOBbS U COOIIOACHHUS
HOPM KOJIOTUYECKOTO MOBEJICHUS B OKPY KaIOILEH CpeIe;

OCYLIECTBJIATh MOUCK HHPOpMaUU (U3MUECKOTO COJEpKAHHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIHPYsI MOMCKOBBINA 3allpoc, HAXOAUTh



MyTH OTNPECIICHNs IOCTOBEPHOCTH MOJYYECHHOW MH(POPMAIIMA Ha OCHOBE
UMEIOLINXCS 3HAHUW U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHIMIOJHEHUH YYEOHBIX 33JJaHU HAy4YHO-TOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACPKAaHUS, CIOPABOYHBICE MaTepuallbl,
pecypebl cetu IHTEpHET, BIageTh NpUEMAMU KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHHS] Ha OCHOBE
uH(OpMaAIIUU U3 HECKOJbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KaHMUS,
nyOJIUYHO MPECTABIATh PE3yIbTaThl MPOEKTHON UIIU UCCIEA0BATEIbCKOM
NEATENIbHOCTH, TMPHU OSTOM TPaMOTHO  HCHOJIb30BaTh  W3YYEHHBIN
MOHATUUHBIN amnmapar u3ydaeMoro paszena (U3UKA U COMPOBOXKIATH
BBICTYIUICHUE TIpe3eHTalMell ¢ Yy4€ToM OCOOEHHOCTEH ayJauTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undgposbie)
Kontpoabnbie IIpakTuyeckme
n/n NPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. dusuka u €€ poJib B IO3HAHNH OKPYKAIOLIEro MUpPa
Bbu6nuoreka [JOK
1.1 dusnka - HayKa 0 IPUPOIE 2
YK PHpOA https://m.edsoo.ru/7f416194
bub OK
1.2 duznyeckre BETHINHEI 2 1 nbsmorexa I1
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTecTBEeHHOHAyYHBIN METO/1 TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Uroro mo pazneny 6
Pazjen 2. [lepBoHayanbHble CBeJeHUs 0 CTPOCHHH BellleCTBA
bub K
2.1 CtpoeHue BelecTa 1 nommotexa [0
https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII ) | bu6mmorexa [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 Arperatable COCTOSIHHS BEIleCTBa 2
P H hitps://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHeE Tel
but6mmoreka [JOK
3.1 MexaHunueckoe JBMKECHUE 3
g hitps://m.edsoo.ru/7f416194
32 Huepnus, macca, INIOTHOCTh 4 1 bubnuoreka [JOK



https://m.edsoo.ru/7f416194
bubnuoreka [JOK

. .B 14 2
33 Cruna. Brer https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Paznen 4. /laByienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua qaBiaeHust TBEPABIMU 3 bubnmnoreka [JOK
' TEJIaMH, )KUIKOCTIMHU 1 Ta3aMu https://m.edsoo.ru/7f416194
bubmmorexa [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4. A
3 TMOChEpHOE MaBCHE 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUJIKOCTU U Ta3a HA OTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Paznea 5. PaGora n MOIIHOCTD. JHeprus
bubnuoreka [JOK
5.1 Pa6 3 1
abota 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bub6nuoreka [JOK
52 II 5 1
POCTHE MEXQHHSMEL https:/m.edsoo.ru/7f416194
b K
5.3 MexaHundeckast SHEpPTHs 4 1 nommorexa O
https://m.edsoo.ru/7f416194
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



8 KUIACC

KoanyecTBO 9acoB DJIeKTPOHHbIE
HaunmeHnoBaHnue pa3iaeaoB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (uitcpp )
NMPOrpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThbI padoThl
pecypchl
Pa3nea 1. TenyioBble sIBJIEHUS
1.1 CTpoeHue U CBOIMCTBA BEIIECTBA 7 bubmorexa LIOK
’ ™ m https://m.edsoo.ru/7f4181ce
Bbu6nuorexa [JOK
1.2 T 21 1 5
CILTOBBIC MPOTECChl https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pasnea 2. DiiekTpu4ecKkne M MATHUTHBIC SIBJICHHSA
)1 DNEeKTPUYECKUE 3apsi/ibl. 3apsHKEHHBIC Tella 7 1 bubmmorexa [JOK
' ¥ UX B3aUMOJICHiCTBIE https://m.edsoo.ru/7f4181ce
Bbu6nmuorexa [JOK
2.2 I1 7 7 20 2 7
OCTOSHHBIH SJICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
b K
2.3 MarauTHble SBICHUS 6 1 1.5 nomorexa O
https://m.edsoo.ru/7f4181ce
b K
2.4 DJIEKTPOMArHuTHAsI MHIYKIIHS 4 nomorexa O
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5



9 KUIIACC

KoaugecTBo yacoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aesioB H TeM udpoBbIe
Ne n/m P Kontpoabnbie IIpakTHueckue (uitcpp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThl
pecypchbl
Pa3pen 1. Mexannueckue siBJIeHUS
11 MexaHu4eCKOe JBMIKCHUE U CIIOCOOBI €0 10 1 bu6nuoreka [JOK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
1.2 B3aumoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmnorexa [IOK
1.3 3aKOHBI COXpaHEHUI 10 3
P https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznea 2. MexaHn4yecKHe K0JI€0aHUA U BOJTHEI
bubmnorexa [IOK
2.1 MexaHuueckre KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bubanorexa LIOK
2.2 MexaHn4eckne BOJIHBL. 3BYK 8 1 3 nomoreka L
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pazjen 3. DiieKTpOMArHUTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMArHUTHOE TOJIE U 6 ) bubnuorexa [JOK
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znea 4. CBeToBbIe IBJCHUSA
4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 2 bubnuorexa [JOK



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

bu6nuoreka [JOK
4.2
JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 a3JI0’KeHHE 0eJIoTo CBETa B CIIEKTP 3 hitps:/m.cdsoo.ru/741a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBbI€E SIBJICHUSA
5.1 Hcnyckanue u noriaonieHue cBeTa aroMoM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
2 1
> CTpoeHue aToMHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 1 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nea 6. IloBTopuTe1bH0-0000111a101M I MOAYJIb
6.1 [ToBTOpEeHME B 0000IIIEHNE CONEPIKAHUS 9 ) bubmuorexa [JOK
’ Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27






IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoJsmnuecTBo yacos DJIEeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kontpoabnubie IIpakTuueckue
n/n Bcero u3y4yeHusi  oOpa3oBaTeJIbHbIC

padoThI padoThbI pecypes:

®dusuka — HayKa O MPUPOJIE.
SBnenust npupoabl. Pusndyeckue 1
SIBJIICHUS

MexaHndeckue, TEIIOBEIC,
AJIEKTPUYCCKHEC, MAaTHUTHBIC, 1
CBETOBBIC, 3BYKOBBIC SIBJICHUS

duznyeckne BETNYNHBI U UX
U3MEpEeHHe

Ypok-uccnenosanue "M3mepenue
TEMIEPATYPbI IPU TOMOIIH
KUJKOCTHOTO TEPMOMETpA U JaT4nKa
Temneparypbl"

Kak ¢u3nka u 1pyrue ecrecTBeHHbIE

HAYKH U3y4aloT IPUPOLY. bubnunoreka IIOK

EcrecTBeHHOHAYYHEIIT METO 1
v s https://m.edsoo.ru/ff09f72a

no3HaHus. Onucanue GU3nYecKux
SIBJICHUM C IIOMOIIBIO MOJEIIEH

VYpok-uccnenosanue "[Iposepka
TUIIOTE3BI: JAIBHOCTH MOJETA HIApPUKA,
IYIEHHOTO TOPU30HTAJIBHO, TEM
OoJbIre, YeM OOJIbIIIe BRICOTA TTycKa"




Crpoenue BemiectBa. OMBITHI,

7 OKa3bIBaIOIINE JUCKPETHOE CTPOECHHE bubmmorexa LIOK
a FHCKP p https://m.edsoo.ru/ff09fe0a
BelllecTBa
8 JIBM>KEHHE YacTHIl BEIECTBA bubnnorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 110
9 HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS
rasoB»
10 ArperaTHble COCTOSTHUSI BELIECTBA
B3aumMocBs3bp MeX1y CBOMCTBAMU
BEIIIECTB B Pa3HbIX arperaTHbIX
1 COCTOSTHHSIX M X but6mmoreka [{OK
aTOMHOMOIJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCo0eHHOCTH arperaTHbIX COCTOSIHUI
BOJIBI
MexaHndueckoe OBIKCHIE.
bu6mmoreka [IOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
NIIBHOKEHHE
bubnuoreka IHOK
13 CxopocTb. Eaunuiibpl ckopoctu 1
https://m.edsoo.ru/ff0a079c
bu6mmorexa [IOK
14 Pacuer nyTu ¥ BpeMeHU JBUKEHUS
https://m.edsoo.ru/ff0a0ae4
HNueprma. 3akoH HHEPIIIN.
P . P bubmmoreka [JOK
15 B3aumoneiicTBue TeN Kak mpyU4rHa
https://m.edsoo.ru/ff0a0c10
M3MEHEHUS! CKOPOCTH JIBUXKEHUS TEIl
16 [InotHOCTH BemecTBa. Pacuer macchbl bubmuorexa [JOK
1 o0beMa Tella o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue



IJIOTHOCTH TBéleOFO TCIa»

Penrenue 3amau mo reme "IlimoTHOCTH

bu6mmorexa [IOK

18
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaercTBusa Teir. Cuia
ynpyrocTy. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
20 3aBUCUMOCTH PACTSKCHHS
(redopmaniun) Npy>KUHBI OT
IIPUWIOKEHHON CUIIBI»
21 SBnenue Tarorenus. Cuia TsHKECTH
CBsi3b MEXly CWIION TSAXKECTH U
. but6mmoreka [JOK
22 Maccon Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 1o teme "Cuna TskecTu
7 Cwiia TKeCTH Ha APYTHX IJIaHEeTaxX. bubnmnoreka [JOK
®u3nYecKre XapaKTEePUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bubmuoreka [JOK
24 Nsmepenne cun. JJunamome
p a P https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec tena. HeBecomocTh nommorexa 11
https://m.edsoo.ru/ff0al778
CrnoXeHHE ABYX CHJI, HAIIPaBIICHHEBIX
. 7 . P bubnmnoreka [JOK
26 10 OJTHOM MPSIMOIA.
. https://m.edsoo.ru/ff0ala70
PaBHonelicTByIOIIAs CHUIT
7 Pemenue 3agau no reme
"PaBHonelicTByromas cui'"
)3 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSL. bu6mmoreka [{IOK
Tpenue B mpupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnas padora «3yuenune bubnuotexa [JOK




3aBUCUMOCTH CHJIBI TPEHUS
CKOJIBJXCHUS OT CHUJIBI IaBJICHUA U
XapaKTepa CONPUKACAIOLINXCS
MTOBEPXHOCTEN»

Pemenue 3agau Ha onpeneneHue

https://m.edsoo.ru/ff0alcc8

30 PaBHOJECUCTBYIOIIEH CUJIIBI
Penrenue 3amaud mo temam: «Bec
31 Tenay, «['padpudeckoe n3obpaxxeHue bubamnorexa [JOK
cunm», «Cunbl», «PaBHOEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»
KoHTponbHas paboTa mo Temam:
«MexaHnueckoe ABHKEeHHE», «Macca,
32 IUIOTHOCTLY, «Bec Temay,
«I'papmueckoe nU300paxkeHue CUiI,
«Cub
3 Hasnenue. CriocoObl yMEHBIICHUS U but6mmoreka [{OK
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBienue ra3za. 3aBHCUMOCTD
34 aBJIEHM ra3a oT 00bEMa, bubnmorexa [TOK
https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaua maBieHus TBEPABIMU
35 TGHI;MH, JKUJIKOCTSIMH U Ir)asaMI/L 3akoH bubnnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B )XKUJAKOCTH U rase, bubnuorexa [JOK
BBI3BAHHOE ACHCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad no treme «/laBienue B but6mmoreka [TOK
SKUJIKOCTH M Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
38 Coo0marommecs Cocyabl bubnuotexa [JOK




https://m.edsoo.ru/ff0a2970
bu6nuoreka [JOK

39 Prapapmireckuii npece https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopmHeBoi
JKMIKOCTHBIN HAcOC
Atmocdepa 3emiu. [puunnel
CYLIECTBOBAHUS BO3YIIHOMN
41 }6]m 3 3:[}, bubnmnoreka [JOK
ODOJIOTITE ML, SaBHCHMOTTD https://m.edsoo.ru/ff0a2bSa
aTMoc(hepHOTro JaBJICHHS OT BBICOTHI
HaJl YpPOBHEM MOps
bubnmoreka [JOK
42 Bec Bozmyxa. AtmochepHoe naBieHue hitps-//m.cdsoo.ru/ff0a2bSa
43 N3mepenne armocepHOro qaBiaeHUsI. bubnmnorexa [JOK
Omnbit Toppuueru https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEPHOTO
44 Pep oBHE bubmmoreka [JOK
BHEM
JIaBJICHHA OT BLICOTRI Hal yp https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoua. Atmocdeproe bu6muoreka [{IOK
JlaBJICHHUE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme
46 n "
ATMochepHoe 1aBieHHE
EHCTBUE KUJKOCTH U Ta3a Ha
47 A g bubnmnoreka [JOK
TOTPYCHHOC B HUX TEIO. https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CUJIBI, bubmuorexa [JOK

JIEUCTBYIOILEH Ha TEJO, MOTPYKEHHOE
B KUAIKOCTE)

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanne 3aBUCHMOCTH Beca
Tela B BOJIE OT 00bEMA MOrPyKEHHOM
B )KHJIKOCTB YaCTH TEJIa»

IInaBanue Ten

bubmoreka [JOK
https://m.edsoo.ru/ff0a3514

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHncTpynpoBanue apeomMeTpa uiu
KOHCTPYHUPOBAHUE JIOAKU U
omnpezaesneHue e€ rpy30noabEMHOCTH"

52

53

54

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxoruiaBanue»,
«/JlaBneHue TBEpAbIX TEN, JKUIAKOCTEN
U Ta30B»

Mexanunueckas pabota

MorHocTs. EquHUIIBI MOIITHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3654

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3f82

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

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
HoabEME I10 JecTHHUIE"

56

57

58

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBeCue cuit Ha ppruare

KontponbHas padoTa 1o reme
«/laBiieHME TBEPIBIX TEN, JKUIKOCTEU
u ra3oB» / Bcepoccuiickas
npoBepouHas pabota

PesepBHblii ypok. Pabota ¢ TekcTamu
1o TeMe «JlaBieHue TBEPABIX TEll,

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




59

60

61

KUAKOCTEH U ra3oBy» / Beepoccwuiickas
poBepoyHas paborta

Prruaru B TexHuKe, OBITY M IPUPOJIE.
JlaGoparopHas paboTa
«HccnenoBanue ycinoBuil paBHOBECHS
pbIyara»

Penrenue 3amau mo teMe «Y CII0BUA
PaBHOBECHS pbluara

Koadduruent nonesHoro nercTBus
mexanu3ma. JlaboparopHnas pabora
«M3mepenune KII/[ HakinoHHOM
TUTOCKOCTID)

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

but6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

62

63

64

65

Pemrenne 3agau mo teme "Pabora,
MornrtHocTh, KIT"

MexaHuyeckas SHEpIusl.
Kunernueckas v noTeHIMAIbHASA
SHEPrus

3akoH COXpPAaHCHUA MEXaHUYECKOH
OHCPIUun

YPpOK-3KCIIEpUMEHT IO TEME
"IKCIEPUMEHTAIBHOE ONPEICTICHHE
W3MEHEHUS! KHHETHYECKOU U
MOTEHIUATBHON SHEPTHH TIPH
CKATBIBAHUHM TEJIa TI0 HAKJIOHHOU
I0CKOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adc48

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

66

67

KoHnTtponbHas pabora 1o Teme
«PaboTa 1 MOIIHOCTH. DHEPTHD)

PesepHbIii ypok. Pabota ¢ Tekctamu

but6mmoreka [{OK




o teMe "MexaHnnueckoe aBHKeHue" https://m.edsoo.ru/ff0adee6

PesepBHblii ypok. Pabota ¢ TekcTamu
68 o teme "Padora. MOIIHOCTE. 1
Oneprus"

OBUIEE KOJIMYECTBO YACOB I10

68 4 12
I[TPOT'PAMME



8 KUIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero H3ydyeHusi o0pa3oBaTesibHbIE
padoThl padoThbI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
. bubnmoreka [JOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, KUAKOTO U | bubnmnorexa [JOK
ra3000pa3HOro COCTOSHUN BEIIeCTBa https://m.edsoo.ru/ff0a540e
OO®bsicHEeHnE CBOMCTB TBEPAOTO,
4 HUJIKOTO U Ta3000pa3HOT0 COCTOSIHUMA |
BEILECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOW TEOPHUH
bu6mmorexa [IOK
5 Kpucranmnmaeckue u amopdHsbie TeIa 1
https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE M KalWJUBSIPHOCTb. | bubmuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacmMpeHne u cxKaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOT'O IBUKEHUS 1
YacTUIL
9 Buytpennss sHeprus. CriocoOsr | bu6mmoreka [IOK
W3MEHEHUSI BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunael Terionepenauu 1 bu6nuoreka [JOK



VYpoxk-koHpepenuus "[Ipakruyeckoe
HCIIOJIb30BaHUE TEIJIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

11
BEILECTB U MAaTEPHUAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KonuuectBo Temnotsl. Y nenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEIIOBOTO OanaHca. bubmuoteka [JOK

13 p il
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHast pabota

14 "HUccnenoBadue IBICHUS bubmuoreka [JOK
TEIJI000MEHa MPU CMENINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueii BoAbI"

Pacuer konndecTBa TEINIOTHI,

15 HE0OXO0IUMOT0 ISl HATPEBAHUS TEIa
Y BBIIEISIEMOTO UM IIPU OXJIaXKICHUN

16 JlaboparopHas padora "Omnpenenenue bubnmnorexa [JOK
yZIeJIbHOM TEII0EMKOCTH BeniecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y JebHas TeIoTa bu6mmoteka [{IOK
cropanus https://m.edsoo.ru/ff0a7b5a
IInmaBienne u oTBEpIEBaHUE

18 KPUCTALIINIECKUX "P;en VnennHas bubnnorexa LIOK

P ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TJIaBICHUS

19 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
yIEIbHON TEIUIOTHI TIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue 1 KOHACHCAIHSL. bu6muorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumenne. Y nenpHas teriora but6mmoreka [OK



22

23

24

25

26

27

28

29

30

napooOpa3oBaHMs U KOHICHCAIIUH.
3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS
0T aTMOc(epHOTO TaBICHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEJIHOM BJIAYKHOCTHU BO3AyXxa"

Pemenwe 3a1a4u Ha onpesielieHHe
BJIQKHOCTH BO3yXa

[IpuHIMIBI pabOTHI TEMIIOBBIX
neurateneil. [TapoBas TypOuHna.
JIBUraTens BHYTPEHHETO CrOpaHus

KIIJI TermoBoro aBUraTes.
TenyoBble ABUTATENN U 3aLUTa
OKpY>Karollei cpeapbl

3aKOH COXpaHEHHUS U IPEBPALCHUS
SHEPTUHU B TEIUIOBBIX Ipolieccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "TennoBrie ABJICHUS.
M3meneHune arperaTHbIX COCTOSTHUI
BelecTna"

KontponbHas paboTa mo teme
"TennmoBsie siBneHUs. M3MeHeHne
arperaTtHbIX COCTOSTHUI BeriecTa"
DnekTpusanus tei. J[Ba pona
AJIEKTPUYECKUX 3aPSI0B
Ypok-uccnenoBanue "IneKTpU3anusl
TEJl UHAYKIUEN U TIPU
COTIPUKOCHOBEHHH"

https://m.edsoo.ru/ff0a786¢

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83{2

but6mmoreka [{OK
https://m.edsoo.ru/ff0a86ae




BzaumoneiictBue 3aPSAKCHHBIX TCJI.

bubnuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE MOJIE.

1 HanpsiykeHHOCTB 3JIEKTPUYECKOTO bu6nnoreka [IOK
nosist. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIEN
Hocurenu >neKkTprudecKkux 3apsios.

33 OnemeHnTtapHbli 3apsj. CTpoeHue
aToMa

14 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubmmnorexa [JOK
COXpPAaHEHUs DIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aa4 Ha prUMeHEHNE bubmuoreka [IOK
CBOMCTB AJIIEKTPUUYECKHUX 3aPS/I0B https://m.edsoo.ru/ff0a90cc
ONEKTPUUYECKUN TOK, YCIIOBUS €ETO

36 cyuiecTBoBaHMs. VlcTouHnkn bromorexa [OK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIeficTBUSA DIIEKTPUYECKOTO TOKA bubmmorexa TIOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccienosanue "JleiictBre

38 AJIEKTPUYECKOTO T10JIs1 Ha TPOBOAHUKHI 1
U AUDJIEKTPUKH"

39 DNEeKTPUYECKUA TOK B METAJIIaX, bubmuoteka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JJaboparopHnas pabota

41 "N3mepenue u peryiupoBaHUe CUIIbI 0.5 bubmmorexa LHOK

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEeKTpUUECKOE HAMIPSIKECHHE.
Bonsr™metp. JITaboparopHas pabota

bubmoreka [JOK

42 "N3mepenue u perynupoBaHue 05 https://m.edsoo.ru/ff0a% 14
HarnpsoKkeHus"

43 CornpoTuBieHre NPOBOIHUKA. bu6mmoteka [{OK
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

m 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubmuoteka [JOK
POBOJIHMKA OT €T0 JJIUHBIL, IUIO[AIU https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHus1 U MaTepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMma 1is yyacTka Bubnroreia LIOK

https://m.edsoo.ru/ff0aad44a

enu
JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHIIbI

46 TOKa, HAYLIETO Yepe3 pe3ucTop, OT 1 bubmorexa [OK

https://m.edsoo.ru/ff0aa04e

COTPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucrope”

47 [locnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS POBOJIHUKOB
JlaboparopHas padota "IIpoBepka

43 IIPaBUJIA CI0XKECHUS HANPSLKEHUH MIPU 1 bubmmorexa LIOK
MOCJEI0BATENBHOM COCIUHEHUH ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
JlaGopatopHas pabota "IIpoBepka

49 IpaBWJIa JJIs CUJIbI TOKA IIPU 1 bubmmorexa [IOK

napajyieIbHOM CO€AMHEHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




50

51

52

53

54

55

56

57

58

Pemienue 3a1a4 Ha IpUMEHEHHE
3akoHa OMa /1715 pa3InyHOro
COCIMHEHUS IPOBOIHUKOB

PaGoTta 1 MOIITHOCTH AJIEKTPUIECKOTO
ToKa. 3akoH Jxoyins-Jlenna

JlabopaTtopHas pabota "OnpeneneHue
PaboThI U MOIITHOCTHU AJIEKTPUYECKOTO
ToKa"

DNEeKTPUYECKHE 1IeTTH U TOTpeOuTenn
AJIEKTPUYECKOUN SHEPTUU B OBITY.
Kopotkoe 3ambikanue

ITocTossHHBIE MArHUTEL, UX
B3aMIMOJIEUCTBUE

Ypok-uccnenosanue "Mzyduenne
OJIEH TIOCTOIHHBIX MAarHUuToOB"

MaruutHoe nosie. MarautHoe mnoJie
3eMJIH ¥ €ro 3HaueHue IS )KU3HU Ha
3emiie

[TonroroBka K KOHTPOJIBHON paboTe
10 TeMe "DIIEeKTPUUYECKHUE 3apsi/Ibl.
3apsKEHHBIE Tea U UX
B3aumoaeicTBus. IlocTosHHbIN
3JEKTPUYECKUI TOK"

KonTponbhas pabota no teme
"DNeKTpUUECKHUE 3aPSIbI.
3apsKEHHBIE Tea U UX
B3auMoencTBus. [10CTOIHHBIN
anekTpuueckuil Tok" / Beepoccuiickas

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

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

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

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

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

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8




59

60

61

MpoBepoyHas paborta

PesepBHblit ypok. Pabota ¢ Tekctamu
o teme "[locTossHHBII

anekTpuueckuii Tok" / Beepoccuiickas

MpoBepoyHas pabora

OmneIT OpcTena. MaruuTHoe nosne
JIEKTPUUYECKOr0 TOka MarHutHoe
10JI€ KAaTYIIKH C TOKOM

[IpuMeHeHHe IIEKTPOMArHUTOB B
texHuke. JlaboparopHas pabora
"N3y4yeHue nelcTBUSI MAarHUTHOTO
T0JIs1 Ha IPOBOJAHUK C TOKOM"

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

63

64

65

DNEeKTPOABUTATEIb TOCTOSTHHOTO
ToKa. Mcronp3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIOPTE.
JlaGopaTopHas pabora
"KOoHCTpyHpOBaHUE U U3yUEHHE
paboThI AneKkTpoaBUraTesns"”

OnbiTel Papajnes. 3akoH
ANEKTPOMArHUTHOW WHAYKIIHH.
[IpaBuno Jlenna

Onektporereparop. CrocoOs
MOJIyYEHUS AJIEKTPUIECKOW SHEPTUH.
DIJIEKTPOCTAaHIIUK Ha
BO300HOBIISIEMBIX HCTOUHHKAX
SHEPTUU

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIeKTpUYEeCKUe U

but6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢




MAarHUTHBIE SIBJIeHUS"

KonTponbhas pabota no teme

66 "DeKTpUYEeCKUEe U MarHUTHBIC
SIBJICHUS "

67 PesepBHblit ypok. Pabota ¢ Tekctamu
o Teme "TernoBsie siBICHUS"

68 PezepBHblii ypok. Pabota ¢ Tekctamu

o Teme "MaruurtsHeie sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5

but6mmoreka [{JOK
https://m.edsoo.ru/ff0acb14

bu6nuoreka [JOK
https://m.edsoo.ru/ffOacc5e




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[]
J:;n Tema ypoka Bcero Kontpoaeueie  Tpaxkruueckue fll:;:eﬂﬂﬂ :;l[?al;?)];:feﬂbﬂble
padoThbI padoThI pecypen:
Mexanudeckoe OBUKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCHUTEILHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO ABUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsAMOJIUHEITHOE | bubnnorexa [JOK
JOBUXKECHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMoIMHENHOE
nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh
[IpsimonuHETHOE PAaBHOYCKOPEHHOE i bubnuorexa [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb IpSIMOIMHENHOTO
PaBHOYCKOPEHHOTO IBUKECHUS. 1
I'padux ckopocTu
JlabopartopHas padota "Omnpeznenenue
YCKOPEHHM TeJla IIpU | 1 bubnuorexa IIOK
PaBHOYCKOPEHHOM JIBHKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIOCKOCTH"
CBoboaHoe nagenue Tei. OnbIThI |
lanunes
PaBHOMEpHOE ABMXKEHNME TTO | bubnnorexa [IOK

okpyxxHocTH. [Tepuos u yactora https://m.edsoo.ru/ff0ael76




oOparienus. JIuneiinas u yriosas

CKOpOCTH
10 LlenTpocTpeMuTENLHOE YCKOPEHHE
1 [lepsrlii 3akoH HetoTona. BexTop bubmuoreka [IOK
CUJIbI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnunorexa [IOK
12 .
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkon HeroToHa. bubmmorexa [JOK
Cynepriozunus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3a1au Ha mpuMeHEHUE bubnmorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
Bbu6morexa [JOK
. r
15 Cua ynpyroctH. 3akow I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no reme «Cuia
YOPYrOCTH»
17 JlabopartopHas pabota «Onpenenenue bubnunorexa [JOK
JKECTKOCTH IIPYXKUHBI» https://m.edsoo.ru/ffO0ace28
bub6nnoreka IIOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo teme «Cuia bub6mnoreka IIOK
TPEHUS» https://m.edsoo.ru/ffO0afa26
JlabopaTtopHas pabota "Onpenenenue bubnuorexa [JOK
20 "
Kod(ppuimenTa TpeHUS CKOIBKCHHS https://m.edsoo.ru/ff0af8be
Pewenue 3anau no reme "3akoHsbl
21 Hrrotona CII[/I a ynpyroctu. Cuina bubmmorexa [JOK
PIo . 718 yupyr - https://m.edsoo.ru/ff0afb8e
TpEeHUs
” Cuna TsKeCTH 1 3aKOH BCEMUPHOTO bubmuotexa [JOK

TATOTEHHA. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




naacHusA

Ypok-koHbepenuus "JIBukeHue Tein

23 BOKPYT IPaBUTAILMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenne 3amau nmo teme "Cuna
24 TSKECTH M 3aKOH BCEMHPHOI'O bubmorexa HOK
; P https://m.edsoo.ru/ff0afSf8
TSATOTCHUS
)5 [TepBas kocmMuyeckasi CKOPOCTb. bu6mmoreka [JOK
HeBecoMocTh 1 meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaIbHOI TOUKH.
AOGCOTIOTHO TBEPAOE TETIO.
26 PaBHOBecue TBEpAOTO TEIIA C bubmorexa HOK
. o p https://m.edsoo.ru/ffO0afe36
3aKpEIUIEHHOW OCBhIO BPAILICHHUS.
MowmeHnT cuinsl. L{eHTp TsKEecTH
PaBHOBecue MmaTepuaJbHOW TOUKHU.
AOGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpOTO TEMA C©
3aKPEIUIEHHONW OCBIO BPAILICHHUS.
MowmeHnT cuinsbl. LleHnTp TsKECTH
73 Pemenne 3agau mo teme "MoOMEHT bu6mmoreka [JOK
cunbl. Llentp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU padoTe 1Mo
" bubnuorexa [IOK
29 TeMme "MexaHndecKoe IBUKCHHUE.
. " https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten
KonrtponsHas pabora o Teme
" bubnmoreka [JOK
30 MexaHnueckoe IBUKECHHUE.
. " https://m.edsoo.ru/ff0bO6ec
BzaumoneiictBue Ten
31 Nmnynbe Tena. Umnysse cuibl. 3aKoH bubnnorexa [IOK




COXpAaHEHUS UMITYJIbCA. YIIPYroe u
HEYIIPYTroe B3auMOJIEHCTBHE

Pemenue 3agad mo reMe "3akoH

https://m.edsoo.ru/ff0b07fa

bu6mmoreka [IOK

32 COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koHpepeHuus "PeakTrBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnuorexa [IOK
34 Mexanudeckas paboTa U MOIITHOCTh https://m.edsol_.[ru/ffObOa84
35 Pabota cHIIBI TSXKECTH, CHITBI bu6mmoreka [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JIaGoparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJa 110
TOPU30HTAILHOM MOBEPXHOCTU»
37 CBs3b 3HEprUu U paboTHI.
[loTenunanbHas 3HEpPrus
18 Kunernueckas sneprus. Teopema o bubnmorexa [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JIaGoparopHas pabota «3yueHue bubnumorexa [IOK
3aKOHA COXPaHCHUS SHEPT Uy https://m.edsoo.ru/ffOb12fe
41 KoinebarenbHoe IBUKECHHE U €TO bubmmorexa [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxatomue KonebaHusl. bubnuorexa [IOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA

MasATHHUKHU



44

45

46

47

VYpok-uccienoBanue «3aBUCUMOCTh
repuo/ia KojeOaHu# OT KECTKOCTH
MIPYKUHBI U MAcCHI TPy3a»

[IpeBpaieHne sHEPruu Npu
MEXaHUYECKUX KOJIeOaHUIX

JlabopaTtopHas paborta «OnpeneneHue
9acTOTHI U TIEpUOJIa KoJIeOaH i
MPYKUHHOTO MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHUMOCTH TIEpH0J1a KoJIeOaHMi
rpy3a, MOJBEIIEHHOTO K HUTH, OT
MAaccChI Tpy3a»

bubmuoreka [{OK
https://m.edsoo.ru/ffOb197a

Bbu6morexa [JOK
https://m.edsoo.ru/ffOblaec

bubmnoreka [IOK
https://m.edsoo.ru/ffOb197a

48

49

Mexanunyeckue BoJHbI. CBOMCTBA
MexaHW4YeCKux BOJH. [IpomoapHbIC 1
MOTIEPEYHbIE BOJHBI
VYpoxk-koH(pepeHuus "MexaHnueckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuieckre BOJTHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

50

51

52

53

54

3Byk. PacnipocTpanenue u otpaxkeHue
3BYyKa

Ypok-uccnenosanue "HabmrogeHue
3aBHUCHMOCTH BBICOTHI 3BYKa OT
qacTOTHI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI1 pE30HAHC

Ypok-koHpepeHus "YIpTpa3ByK u
nHOPa3BYK B IPUPOE U TEXHHUKE"

IloaroToBka K KOHTpOJ'ILHOﬁ pa60Te o

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb23ca

bu6mmnoreka [JOK




55

56

57

58

59

60

61

62

63

64

Teme "3aKOHbI COXpPaHEHUSI.
Mexannueckue Koyie6aHus 1 BOJIHbI"

Kontponbhas paboTa mo teme
"3akoHbI COXpaHeHUs. MexaHnueckue
KosieOaHusl M BOJIHBI"

DNeKTPOMArHuTHOE TOJIE.
DNeKTPOMarHuTHbIE BOJIHBI
CBo¥icTBa 3JIEKTPOMATrHUTHBIX BOJTH
VYpoxk-konpepenuus "Llkana
ANEKTPOMATrHUTHBIX BOJIH.
Hcnonb30BaHue JIEKTPOMArHUTHBIX
BOJIH /11 COTOBOM CBsI3U"

Ypoxk-uccienoanue "M3yuenne
CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
MTOMOIIBI0 MOOMIBHOTO TenedoHa"
Pemenue 3amau Ha onpeneneHue
YaCTOTHI U JUTMHBI 3JIEKTPOMarHUTHOM
BOJIHBI

DneKTpoMarHuTHasi Ipupoja CBeTa.
Ckopoctb cBeTa. BonHoBbIE cBOIiCTBa
cBETa

Hcrounuku ceera. I[IpsmonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUS
ComHia u JIyHbl

3aKOH OTpa)KE€HUs CBETA. 3epKaja.
Peienue 3a1au Ha npuMEHEHUE
3aKOHA OTPAKEHMsI CBETA

HpCHOMJ'IeHI/Ie cBeTa. 3aKOH

https://m.edsoo.ru/ff0b25f0

bubmnoreka [IOK
https://m.edsoo.ru/ffOb2abe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bubmanoreka I1HOK
https://m.edsoo.ru/ff0b2c6¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

bubmuoreka [{OK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

bu6mmnoreka [JOK




MPpEIOMJICHUA CBCTA

ITonnoe BHYTPCHHCC OTpaXCHUEC CBCTA.

https://m.edsoo.ru/ffOb3aea

bu6mmoreka [IOK
65 Hcnonb3oBaHue MOJHOTO BHYTPEHHETO httos://m.ed 1 r—
PS://M.€dS00.1u, CcoC
OTpaXKeHUS B ONTHYECKUX CBETOBOAAX
JlabopaTtopHas pabota "HcciaenoBanue
66 3aBUCHUMOCTH yTJia MPEeTOMICHHS
CBETOBOTO JIy4a OT yTIJia MajeHus Ha
rpaHuue "Bo3yx-cTekno""
VYpok-koudepennus "Mcnonp3oBanue
67 TOJTHOTO BHYTPEHHET0 OTPaKECHHUS:
CBETOBO/IBI, ONITHKOBOJIOKOHHAS CBS3b"
bubmnoreka I[IOK
68 JIna3pl. OnTHYecKas CHiia JIMH3GI
https://m.edsoo.ru/ff0b3f2¢c
bubmanoreka I1HOK
69 [Toctpoenne n300pakeHUI B IMH3aX
™ P https://m.edsoo.ru/ff0bd44a
JlabopaTtopHas pabota "Onpenenenue
. bubmnoreka [IOK
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM 1
T e p— https://m.edsoo.ru/ff0b4206
71 Ypok-koH(pepeHmus "OnTuieckue bubmmorexa [JOK
JINH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6mmoreka [JOK
72 ['na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koubepenus "ledexTs
3penus. Kak coxpanurs 3peHue"
Pa3noxxenue 6emoro cBeTa B CIIEKT).
74 OnpiTel HetoToHa. Cliokenue bubmuorexa [JOK

CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ffOcOf4c




JlaGoparophas pabota "OmnbITHI 110
Pa3IokKEeHUI0 OEI0ro CBETa B CIIEKTP U

75 BOCIIPUSITHIO LIBETA MPEIMETOB MIPH UX bubmmorexa [IOK
P 5 pel P https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUH Yepe3 [IBETOBBIC
¢bunbTpH"
VYpok-nipaktukym "BoaHoBbIE
76 CBOICTBa CBETA: AMCIEPCHS,
unTepdepenus u qudpakuus”
77 OmneiTel Pe3epdopna u muraneTapHas bubnuoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctynater bopa. Moaens atoma bopa
Hcnyckanue v MOMJIONIEHUE CBETa
79 atomoM. KBauTel. JInneluateie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHIEKTPHI
20 VYpok-npaktukyMm "Habnrogenue bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUBI Bu6mmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
20 Ctpoenune atoMHOTO sapa. Hykionnas bubnuoreka [IOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE TpEBpaALICHUS. bubnmorexa [JOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
24 Pemenne 3agau mo Teme: Bbu6mmorexa [JOK
"PaguoaxkTuBHBIE IpEeBpaIieHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon nmonypacmnana
VYpoxk-koHbepenmus "PagnoakTuBHbIE
P Pep bu6mmorexa [JOK
86 W3JIy4eHUs B IPUPOJE, MEIUIIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHBI

87 COXpaHEHHs 3apsI0BOTO U MacCOBOTO bubmorexa HOK
P P https://m.edsoo.ru/ff0c1c58
qucen

23 DHeprus CBA3M aTOMHBIX siaep. CBs3b bubnunorexa [JOK
MAacCChI U DHEPTUU https://m.edsoo.ru/ff0cld7a

29 Pemenue 3amau mo reme "Snepueie
peakuun"

90 Peakuuu cunTes3a u aeneHusd saep. bubnunorexa [JOK
Hctounuku sHeprun ColiHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-kouhepenuus "Anepuas

91 sHepreTuka. JlencTeus
PaIMOAKTUBHBIX H3TyUYE€HUN Ha KUBbIE
OpraHu3mbI"

[ToaroroBka Kk KOHTPOIBHOU paboTe Mo

90 TeMe "DJIEeKTPOMarHuTHOE TOJIE. bubnuoreka [IOK
DIEeKTPOMArHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsic siBeHus"

KonTponbhas pabota mo Teme
93 "DeKTpOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHbIE BOJHBI.
KBanToBsbic siBeHus"
[ToBTOpeHnue, 06061IEeHNE.
bubmnoreka 1HOK
94 JIaGopatopHble pabOThI IO Kypcy
" . " https://m.edsoo.ru/ff0c245a
Bzaumopeiictue Ten
[ToBTOpeHnue, 06061eHne. Pemenne
Bbu6mmorexa [JOK
95 paCUYETHBIX ¥ KAYECTBEHHBIX 3a/1a4 I10
" " https://m.edsoo.ru/ff0c2572
teMe "TemnnoBbie mpoLecchl
96 [ToBTOpenue, o600meHne. Permenne bubmuorexa [JOK




97

98

99

100

101

102

pacyeTHBIX U KaYECTBEHHBIX 3aja4 110
teme "KII/] TerioBsix aBurarenen"”

[ToBTOpeHue, 0600meHne. Permenue
pacyeTHBIX ¥ KaUECTBEHHBIX 3a/1a4 110
teme "KIIJ] anekrpoycTtaHoBOK"

[ToBTOpEHue, 060061IEHNE.
JlaGopaTopHbIie pabOTHI IO KYpCy
"CBeTroBbl€ siBIEHUSA"

[ToBTOpenue, o6o6menue. Padora ¢
TEKCTaMHM 10 TeMe ""3aKOHbI
COXpaHEHUA B ME€XaHUKeE"

[ToBTOpenue, o6o6meHue. Padora ¢
texctamu 1o teme "Komebanus u
BOJTHBI"

IToBTopenue, o6o0menue. Pabora ¢
TekcTaMu 110 TeMe "CBETOBBIE
sBieHus"

IToBTOopenue, o6o0menue. Pabora ¢

TekcTaMu o TeMe "KBaHToBas u
sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

27

https://m.edsoo.ru/ff0c2a22

bubnnoreka I[HOK
https://m.edsoo.ru/ff0c2b30

Bbu6morexa [JOK
https://m.edsoo.ru/ff0c2c52

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2d6a

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c2e82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044







MMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHON MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS

7 KIIACC

Kox
NpoBepPsSIEMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasinyaTth ABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-ICCKO€ SBJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBIICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YUClIe (PU3NUECKUE SBICHUSA B MPHUPOJE,
[P 3TOM TEPEBOAMTH MPAKTHUYECKYIO 337a4y B y4eOHYIO, BBIICIATDH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUIM

ONMCHIBATh HW3YyYCHHBIC CBOWCTBA TNl W (DU3UYECKHE SIBIICHUS,
UCTONb3ysd (U3MYECKHE BEJIMYUHBI, I[PU ONUCAHUU NPaBUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCIOJIb3YEMBIX BEIMYUH, HX
0003HaYeHUS U eIMHUIIBI (PU3NYECKUX BETMYUH, HAXOJUTH (OPMYIIbI,
CBS3BIBAIOIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TIpapUKHd  M3YYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMINH

1.5

1.6

1.7

XapaKkTepu30BaTh CBOICTBa Tel, (U3MUYECKUE SBIICHUS U TMPOIIECCHI,
UCIIONIb3Ysl U3YYEHHBIE 3aKOHBI, IpPH 3TOM JaBaTh CIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alUCHIBATh €r0 MaTeMaTHYeCKOe

BBIPAXCHHUC

OOBSICHATh (PU3MUECKUE SBJICHMSI, IPOLIECChl U CBOMCTBA TEl, B TOM
qycji€ MU B KOHTEKCTE CHUTyallMd HPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABJIATh INPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH
oObsicHeHHe W3 | — 2 JOTMYECKHMX IIaroB ¢ omopoil Ha 1 — 2
U3yYEHHBIX CBOWCTBA (PU3NYECKUX SBICHHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemath pacuéTHble 3a7aud B 1 — 2 neHCTBUSA, UCMONIBb3YsSl 3aKOHBI U



1.8

(dhopmyel, CBs3BIBatONTME (PU3NYECKUE BETMYMHBI: HA OCHOBE aHaIN3a
yCIIOBUSI 3aJlaud 3alHChiBaThb KpaTKOE YCJIOBHUE, MOJCTaBIATh
¢buznyeckue BeIWYMHBI B POPMYJIbI U TPOBOJUTH PAcu€Thl, HAXOAUTh
CIIPaBOYHBIC NJAHHEBIC, HCO6XOI[I/IMI)IC IJI pelICHUA 3ada4, OUCHHUBATDH

PCATUCTUIHOCTD HOJ'Iy‘ICHHOfI (bHSH‘ICCKOﬁ BCJINYHHBI

pacro3HaBaTh IPOOJEMBI, KOTOPbIE MOXXHO PELIUTh HPU IOMOIIU
¢u3nUecKUXx METOJOB, B ONHCAHUU HCCIEIOBAHUS  BBIACIATDH
IpoBepsieMOe  MpEeANnoioXeHue  (TUmoresy),  pa3auyarb U
MHTEPIPETUPOBATh IOJIyYEHHBIH pe3yibTaT, HaXOIUTb OLIMOKU B

XOJE€ OIbITa, A€J1aTh BBIBOJLI I1O €TI0 PE3yJIbTaTaM

1.9

1.10

MPOBOAMTH OMBITHl MO HAOMIOACHUIO (U3MUYECKUX SBJICHUN WU
¢usmueckux  CBOMCTB  Tel:  (opMynupoBaTb  NPOBEpsieMble
IPEIOJIOKEHNs, coOUpaTb  YCTAHOBKY M3  IPEIJIOKEHHOIO
000pyZI0BaHUs, 3aMUCHIBATH XO/1 ONBITa U (OPMYJIUPOBATH BHIBO/IBI

BBIIIOJHATh NIPSAMbBIE U3MEPEHMSI C HCIIOJIIb30BAHMEM AaHAJOTOBBIX M
u(poBbIX MPUOOPOB, 3aNMUCHIBATH MOKa3aHUS MPUOOPOB € y4ETOM

3aJJaHHOM aOCOMIOTHOM MOTPEUTHOCTH U3MEPEHU I

1.11

IPOBOJIUTH  MCCJIEIOBAHHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEJIMYUHBl OT JPYrol C UCIOJIB30BAHUEM MPAMBIX HW3MEPECHUN,
y4acTBOBaTh B IUIAHMPOBAHWU YYE€OHOTO HCCIIEOBaHUS, COOMPATh
YCTaQHOBKY M BBIIIOJIHATh U3MEPEHMUSI, CIEAYS NPEII0KEHHOMY IUIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TAOIHUIl U TPAPHUKOB, JIEJIAaTh BBIBOIBI

I10 pE3yJibTaTaM UCCICAOBAHUA

1.12

1.13

1.14

IIPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEIMYUH, CIERys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBINOJIHEHUN U3MEpPEHHU coOuparhb
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY W BBIUMCIATH 3HAYEHHE HMCKOMOWU

BCIINYHHBI

coOmogaTh TpaBWiIa TEXHUKH OE€30MacHOCTH Ipu pabore ¢

1a060paTOpHBIM 000pyI0BaHUEM

yKa3plBaTh NPUHIUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepHU30BaTh MPUHLUIBl JEHCTBUS H3YyUYEHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIBIO HX OIMCaHUs,
UCTONB3ys 3HAaHUA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U

HeoOXxoauMbIe (PU3NUYECKHE 3aKOHBI K 3aKOHOMEPHOCTH



1.15

1.16

NPUBOIUTH TNpUMEpbl (HAXOAWTh UHGPOPMALUIO O MPUMEPAX)
MPAKTHYECKOTO UCIIONIb30BaHUs (PU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM 1711 oOecrieueHHs O€30MacHOCTH TMpU  OOpaIlleHu:u ¢
puOoOpaMu U TEXHUYECKUMH yCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U

CO6J'IIOI[€HI/IH HOPM 3KOJIOTHYECKOI'O IMTOBEACHNS B Opr}KaI-OH_ICﬁ cpeac

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTepHET B
COOTBETCTBMM C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U TYTEM CPAaBHEHHS Pa3IUYHBIX HCTOYHUKOB
BBIICTISATE MH(POPMAIMIO, KOTOpas SBISETCS MPOTHBOPEUMBOU WIIH

MOXeET OBITh HEOCTOBEPHOI

1.17

UCIIOJIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/1aHui
HAYYHONONYJSIPHYIO ~ JIUTEpaTypy  (U3HYECKOrO  COJAEp)KaHus,
CIpaBOYHbIE MaTepuaibl, pecypcel cetu IHTepHeT, Biaxerh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(OpMAIK

W3 OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

1.19

8 KVIACC

Kon
MpoBepPsAEMOro
pe3yJabTara

1.1

co37aBaTh COOCTBEHHBIE KPATKHUE NMUCHMEHHBIC U YCTHBIE COOOIICHUS
Ha OcHOBe 2 — 3 HCTOYHHUKOB HWHGPOpMAIMU (PUIUIECKOTO
COJIEpKaHUs, B TOM YHCJIE IMyOJUYHO JeaTh KPaTKhue COOOIICHHUS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, MpPU 3TOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHATUWHBIA anmapar Kypca

(I)I/IBI/IKI/I, CONIPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHCﬁ

IIpH BBIIIOJIHCHUHA y‘le6HHX IIPOCKTOB U I/ICCJ'ICI[OBB.HI/Iﬁ pacupeaciaThb
00SI3aHHOCTH B Tpyarne B COOTBETCTBUH C TOCTABJICHHBIMUA 3a/ladyaMu,
CJICINUTh 3a BBIIIOJJHCHHCM IIJIaHa HeﬁCTBHﬁ, ACKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaA B  JCATCIBHOCTb TI'PYIIIbI, BbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUUTBIBAsA MHCHHUC

OKPYKaIOIIHNX

IIpoBepsiemble npeMeTHBIEC Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM

06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOTI'O 0611161"0 06pa30BaHI/Iﬂ

HUCIIOJB30BAaTh NOHATHUA

1.2

pas3inyaTth SABJICHHA M0 OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha



OCHOBEC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILIGCKOG SIBJICHUC

1.3

1.4

pacro3HaBaTb MPOABICHHUEC HN3YYCHHBIX (bHSI/I‘ICCKI/IX SIBIICHHI B
OKpyXKaromeM MHpE, B TOM YHUCIIC (I)I/I3I/I"ICCKI/IC SABJICHUA B IPUPOAL,
IIpHu 3TOM IICPCBOAUTHL IMPAKTHYCCKYIO 3a1a4dy B yqe6Hon, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UIECKUX SBICHHMA

ONUCHIBaTh HM3yYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBJICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPH ONUCAHUW TPABUIBHO
TPaKTOBaTh  (U3MYECKHHA  CMBICT  HCIOJIB3YyEeMBIX  BEIUYHH,
0003HAaYCHUSI U eIUHUIBI (PU3NIECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3MYECKYI0 BEIUYMHY C  JPYTUMH
BEIMYMHAMH, CTPOUTh TpapUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(I)I/I3I/I‘leCKI/IX BCIINYUH

1.5

1.6

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBIICHUS U TPOIIECCHI,
UCIIONIb3YSl W3YYEHHBIE 3aKOHBI, NpPH 53TOM JaBaTh CIOBECHYIO
(GOpMyIHMPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKOe

BBIPa)KCHHE

OOBACHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJIATH TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH 00BbsCHEHHE U3 |
— 2 JIOTMYECKHX IIaroB C IOMOIIBIO | — 2 W3y4EeHHBIX CBOMCTBA

¢bu3nyecKuX SIBICHUN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTHU

1.7

1.8

pemars pacy€THbIE 3a7auu B 2 — 3 JEMCTBMSI, UCHOJIB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaOIIME (U3NUECKNE BEIMYUHBI: HA OCHOBE aHaJIM3a
YCIOBUS 33/1a4X 3alIUCHIBATH KPATKOE YCIOBUE, BBIABIIATL HENOCTATOK
JaHHBIX JUId pelIeHMs 3ajadyd, BbIOMpAaTh 3aKOHBl U (HOPMYIIBL,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTHh pacuy€Thl U CPAaBHUBATH
MOJy4eHHOE 3HaueHue (U3NYECKOW BENUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacro3HaBaTh HpPOOJIEMBbI, KOTOPHIE MOXXHO PELIUTh MpPU MOMOIIU
(bu3NYECKUX METO/I0B, UCIIOJIB3YS ONMHUCAHNE UCCIIEJOBAHMS, BBICIATD
MIPOBEPSIEMOE TPEIIIOJIOKEHUE, OLICHUBATh IIPaBUIBHOCTH IOPSAIKA

MMpOBEACHUA UCCIICIOBAHUSA, JCJIATh BBIBOAbI

1.9

IPOBOJUTH OIBITHI MO HAOMIOJACHUIO (QU3MUECKUX SIBICHUM WIN
¢usmueckux  CBOMCTB  Tel:  (opMynupoBaTh — MpOBEpsieMble

MPENIONIOKEeHNsl, coOUpaThb  YCTAaHOBKY M3  MPEIJI0OKEHHOTO



000py10BaHUs, OMUCKHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

1.12

BBIIIOJIHATE IMPAMBIC H3MCPCHUSA C HMCIOJB30BAHUCM AHAJIOTOBBIX
HpI/I60p0B U JaTYUKOB (l)I/I3I/ILIeCKI/IX BCJIMYNH, CPABHUBATL PC3YJIbTAThHI

U3MEpEHUi ¢ y4€TOM 3a1aHHOM a0COMIOTHOM MOTPEITHOCTH

MPOBOJIUTH  WCCJICJOBAHUE  3aBUCHMOCTH  OJHOM  (pU3HUECKOU
BEJIMYMHBI OT JPYrol C HCIOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:
IJIAaHUPOBATh HCCJIEOBAaHUE, COOMpPATh YCTAHOBKY U BBITIOJIHSATH
U3MEpEeHMs,  CleAys  MpeaJoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BUJE TAOIUI[ M TPadUKOB,

JACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCICAOBAHUA

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYUH:
TUTAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
cileqysd NpeUIOKCHHOW MHCTPYKIMHM, U BBIYMCIATH 3HAYCHHE

BCIINYHHBI

1.13

coOmofaTh IMpaBWia TEXHUKH Oe3omacHOCTH Tmipu paborte ¢

1a00paTOpHBIM 000pyI0BaHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS HW3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOMl Ha WX ONHUCAHUSA, HCIOJIb3Ys
3HaHHUA O CBOMCTBaX (DU3MYECKUX SBICHUM U HEOOXOJIUMBIE

¢uznyecKkne 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIIBHBIE
IpUOOpPBI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBIATh CXEMbI
JJEKTPUYECKUX LENed C IOCIEAOBATCIbHBIM M IapalIeIbHbIM
COEJMHEHHEM DJIEMEHTOB, pa3jinyas  yCJIOBHble 00O3HAYCHMS

9JICMCHTOB JJICKTPHUYCCKUX Lernei

MPUBOIUTH TPUMEPHl  (HAXOAUTH WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B MMOBCETHEBHOMN
JKU3HU i obecriedeHuss O€30MacHOCTH Tpu  OOpamieHuu  C
prOOpaMU M TEXHUISCKUMH YCTPOMCTBAMHM, COXPAHEHUS 3I0POBbS U

CO6J'IIOI[€HI/IH HOPM 5KOJIOTHYCCKOI'O ITOBCACHUS B Oprxcanmeﬁ cpeae

OCYIIECTBISATH MOUCK MHpOpMAIK GU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEIONIMXCS 3HAHUW W TYTEM CpPaBHEHUS
JOTIOTHUTEIBHBIX HMCTOYHHUKOB BBIJCNATh WHGOpPMAIMIO, KOTOpas

SBJIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPpU  BBIITOJHCHUU yT~I€6HI)IX SaI[aHI/Iﬁ HAay4YHO-



1.19

MOMYJISIPHYIO JIUTEPATypy (PU3MYECKOro coAepiKaHMsl, CIIPaBOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BnageTs  NpuéMamMu
KOHCIIEKTUPOBaHUs TEKCTa, NMpeoOpa3oBaHusi HHGOPMAILMU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTyIO

cO34aBaThb CO6CTB€HHBIC NMHUCbMCHHBIC U KPATKUC YCTHBIC COOGIJ.[GHI/IH,
0000masi uHGOpMaMIO W3 HECKOJIBKUX HCTOYHUKOB (DHU3NYECKOTO
CONIep’KaHusi, B TOM 4YHCIIe NYOJIMYHO MPEICTaBISATh PE3yIbTaThl
MPOSKTHON WJIM HWCCIIEeIOBATEIbCKONW JICATEIBHOCTH, TPH ITOM
IpPaMOTHO HCIIOJIb30BaTh HM3Y4YCHHBIM IMOHATUHHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3eHTAIUEH

1.20

9 KUIIACC

Kon
NpoBepPsAEeMOro
pe3yJibTara

1.1

1.2

1.3

1.4

IIPU BBINIOJHEHUHM YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOILIECCOB paclpeiessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBaTb  €ro, aJcKBAaTHO  OLCHUBATb
COOCTBEHHBI BKJIaJ] B JI€ATENIBHOCTh TIPYMNIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE  B3aUMOJCHUCTBUE,  MpPOSBIAA  T'OTOBHOCTH

paspeniaTh KOHMIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTO 00111er0 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUSA

pas3indaTtb ABJICHHUA IO OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3HUEcKoe SBICHHE

pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3MUECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YucCiIe (U3NUECKUE SBICHUS B MPHUPOJIE,
NIPY 5TOM TE€PEBOAMTH MPAKTHUYECKYIO 337a4y B y4eOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOICTBA (IpU3HAKN) (PU3NUECKUX SBICHUMN

ONHUCHIBATh H3YYEHHbIE CBOHCTBA Tel U (U3MUECKHE SBICHMS,
UCTIONB3ysl (U3WYECKHE BEIMYUHBI, TIPH OIMUCAHUW TPABUIBHO
TpPakToBaThb  (DU3MYECKHH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HAaYEeHUSI U eUHUIIBI (PU3NUECKUX BEIMYMH, HAXOAUTH (POPMYIIBI,

CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMHU



1.5

BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  HM3yYEHHBIX  3aBUCHMOCTEH

(I)I/IBI/IIIGCKI/IX BCIINYHUH

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKUE SBICHUS U TMPOIIECCHI,
UCIIONB3YSl M3yYEHHbIE 3aKOHBI, MPU JTOM JaBaThb CJIOBECHYIO
GOpMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKOe

BBIpa)KEHHE

1.6

1.7

1.8

1.9

1.10

1.11

OOBSCHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallMi IMPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 HM3YyYEHHBIX CBOMCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

pemats pacuérHble 3a7aud (omMparouiyecs Ha cucTemy u3 2 — 3
YPaBHEHMI), HCHOJb3ys 3aKOHbl U  (OPMYJbl, CBSI3bIBAIOILUE
¢usnueckue BEIUYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauu
3allUCBIBaTh KPATKOE YCJIOBUE, BBISABIATH HEJOCTAIOIINME  HIIU
M30BITOYHBIE JaHHbBIE, BRIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUIS pelIeHUus,, MPOBOJUTh pPacuyé€Thl M OLEHHBATh PEATUCTHYHOCTh

MOJTYYEHHOTO 3HaYCHHS (PU3NIECKON BETUINHBI

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIMTh IPU TOMOIIX
(bu3MYEeCKUX METOIOB, UCIOJb3Ys ONMCAHUE HCCIEAOBAHUS, BBLACIATH
MpOBEpSEMOE TPENIOI0KEHNE, OLIEHUBATh NPABWIBHOCTh MOPSAIKA
NPOBEICHUS UCCIEIOBAaHMSA, JieJlaTh BBIBOJBL, HMHTEPIPETUPOBATH

pe3ynbTaThl HAOIOICHU ¥ OTTBITOB

NPOBOJIUTH OIBITH TI0 HAOMIOJACHUIO (U3MUECKUX SIBICHUH WK
(bHU3MYECKUX CBOWCTB TEJI: CAMOCTOSATENILHO COOMpATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHUCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, GOPMYIHPOBATH BHIBOBI

MPOBOJUTh TPH HEOOXOIMMOCTH CEPHI0 TPSAMBIX HM3MEPECHHUH,
omlpeneNsis CpeaHee 3HaueHHE H3MepsieMOod BennduHbI ((pokycHoe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBaTh BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Iprubopa)

NPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYUH C
UCITOJIb30BAaHUEM IMPSMBIX HW3MEPEHUl: IUIAHUPOBAaTh HCCIEIOBAHHUE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (HKCHPOBATH pPE3yJIbTAThI

HOJ'Iy‘-IeHHOI\/'I 3aBHCHUMOCTH (1)I/ISI/I‘—ICCKI/IX BEJINYNH B BUJIC Ta6J'II/IHI/I



l"pa(i)I/IKOB, JACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

MMpOBOANTH KOCBCHHBIC N3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY
U BBIIIOJHATH HU3MCPCHUA, CJICAYA HpeHHO)KeHHOﬁ HHCTPYKIHH,
BBIUUCIIATE 3HAYCHHUC BCIIMYMHBI W AHAJIU3UPOBATL IMOJTYYCHHBIC

pe3yJIbTaThl C YUYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

coOmofaTh IMpaBWia TEXHUKM Oe3omacHOCTH Tnpu paboTte ¢

1ab0paTOpHBIM 000PyI0BaHHUEM

1.14

1.15

pa3ianyuaTh OCHOBHBIE MPU3HAKU H3YYEHHBIX (PU3UUECKUX MOJENei:
MaTepuaibHasi TOYKa, a0COMIOTHO TBEPAOE TEJIO, TOUCUHBINH UCTOYHUK
CBEeTa, Jy4, TOHKAs JIMH3a, TUIAHETApHasi MOJENb aToMa, HYKJIOHHAas

MOZCJIb aTOMHOTI'O AApa

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS W3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONMUCAHUSA, HCIOJIb3Ys
3HaHHUA O CBOMCTBaX (PU3MUYECKUX SBICHMH U HEOOXOIUMBIE

(bI/I3I/I‘leCKI/Ie 3aKOHOMCPHOCTHU

1.16

1.17

UCTIONIB30BaTh CXEMbl M CXEMATUYHbIE PHCYHKH HM3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB U
TEXHOJIOTHYECKUX TIPOIIECCOB IPH PEHICHUH Y4eOHO-TTPAKTHYECKIX
3aaa4, ONTUYCCKUEC CXEMBbI IJId TOCTPOCHHUA I/1306pa)KeHI/II\/JI B IIJIOCKOM
3epKaJie ¥ COOMPAIOIICH JIMH3e

MPUBOAUTH TpPHUMEPHl (HAXOAUTh HH(POpPMALUIO O TMPUMEpax)
MPAaKTUYECKOTI'0 UCTOIb30BAHUS (PU3NYECKHX 3HAHUI B MMOBCETHEBHOMN
KU3HM 1711 oOecrieueHHs 0O€30MacHOCTH MpU  OOpaIllleHu:u ¢
nprudopaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

CO6J'IIOI[CHI/IH HOPM 3KOJOIM4€CKOIo IIOBCACHUSA B Oprxca}omeﬁ cpeac

OCYILLIECTBIIATh NOUCK MH(OpMauK GU3NIECKOTO COAEPKAHUS B CETH
WutepHer, caMocTosATeNnsHO (OpMYIUpPYs TOMCKOBBIM  3arpoc,
HaxOJIWTh MYTH  OMNPEACICHHUs  JOCTOBEPHOCTH  IOJY4EHHOU
MHPOPMALIMM Ha OCHOBE HMMEIOLIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHHKOB

1.19

UCIONB30BAaTh MpPH  BBHIMOJHEHMHM YYEOHBIX 3a/JlaHuil  Hay4dHO-
HOMYJISIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEpKAHUS, CIPaBOYHBIE
MaTtepuaibl, pecypchl ceTu VHTepHeT; BiaxeTe npuéMaMu

KOHCIICKTUPOBAaHHA TCKCTA, npe06pa3OBaHI/1;1 HH(bOpMaL[I/II/I U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

co3gaBaThb CcOOCTBEHHBIE IHCHMEHHBIE U YCTHBIC COO6HIGHI/I$I Ha
OCHOBE WH(OpPMAIIUM M3 HECKOJbKUX MCTOYHUKOB (PU3UUECKOTO
coJiep>KaHusi, MyONUYHO MPEACTABIATh PE3YyJIbTaThbl MPOCKTHOW HIIU
HCCHCHOB&TCHLCKOﬁ JACATCIIbHOCTH, npu 3TOM T'paMOTHO
WCIOJb30BaTh U3YYEHHbIN MOHATUMHBIN anmapaT u3y4aeMoro pasjenna
GU3MKK U COMPOBOXKIATh BBICTYIUICHHE INpE3CHTalMeld ¢ y4EToOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

MIPHU BBITIOJHEHUH YYEOHBIX MPOEKTOB M HMCCICIOBAHUN (PUINUCCKUX
MPOLIECCOB PACHpPEeNsITh O0sI3aHHOCTU B TPYNIE B COOTBETCTBHH C
MOCTaBJIICHHBIMU  3a/la4aMH, CJEAUTh 3a BBIINOJHEHUEM ILJIaHA
JEUCTBUA M  KOPPEKTHUPOBATh  €ro, aJeKBATHO  OLICHUBATh
COOCTBEHHBI BKJIAJ B JCATEIBLHOCTh TPYIIbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBHUE, MpOSABIIAL ~ TOTOBHOCTH

paspeniath KOHMIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

7 KIIACC

Kon Kon

pa3aejia JEMCECHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIOBHAHWUM OKPYXAIOIIEIO MHUPA

1.1

1.2

1.3

1.4

L.5

Ou3uka — Hayka O IMpupojae. SBIeHHS HPUPOJIBI.
@dusznueckre  SBICHUSA: MEXAHUYECKUE, TEIUIOBbIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

O®usnyeckue BeJUYUHBL.  M3MepeHue  Qu3MUECKUX
BenuuuH.  @usnueckue  npubopsl.  [lorpemHocTs

U3MepeHnii. MexayHapoaHas CUCTEMA €IMHUI]

EcTecTBeHHOHAy4HBIH METON TO3HAHUWSA: HAOJIOJEHUE,
MOCTAHOBKA HAay4YHOTO BONPOCA, BBIJBUKEHUE TUIOTE3,
3KCHCpI/IM€HT 10 npOBepKe THUIIOTE3, O6T)$ICHGHI/IC

Ha0J110/1aeMOT0 SIBJICHUS
Onwucanue Gpu3nUECKUX SBICHUHN C MOMOIIBIO MOJIENIeH

[IpakTudeckue pabOTHI:

###Par#HH#113mepenne paccTOSIHUM.
###Par###l3mepenne 00béMa JKHIKOCTH M TBEPAOTO
Tena.

#H##HPar##H#OnpeneseHrue pa3MepoB MajbIX TeJl.
##H#Par###I3mepenne  Temmnepatypel NpPU  TTOMOIIH

KUAKOCTHOT'O TCPMOMCETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHW A O CTPOEHNU BEIIIECTBA

2.1

2.2

#H##Par##H#(CTpoeHue BEIIECTBA: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbIThI,  JOKa3bIBAIOIIME  JUCKPETHOE
CTpOCHHE BEIECTBA

#H##Par#HH ]| Brkenune YACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JABWXKEHHUSI YacCTUIl C  TEMIIepaTypou.

BbpoyHnoBckoe nBuxenue, nudpdysus

2.3

B3aHMOHeﬁCTBH€ JacCTHUIL BCUICCTBA: IIPUTAIKCHUC U

OTTAJIKMBaAHHUC



###Par### ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE

ra3oB, JKUJIKOCTEH u TBépI[LIX (KpI/ICTaJ'IJ'II/ILIeCKI/IX) TECII.

2.4 B3anMoCBsI3p MeXAy CBONCTBAMH BEIIECTB B PA3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHO-MOJEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue padbOTHI:
###Par###Onenka quaMeTrpa aToMa METOJIOM PSAOB (C
UCTIONB30BaHUEM (oTorpaduii).

2.6 ###HPar###ONBITEL 0 HAOMIOAEHHMIO  TEILUIOBOIO

paciupeHusi ra3oB.
#HH#HPar###OnpITel 10 OOHApY)KEHHIO JAEUCTBHS CHJI

MOJIEKYJISIPHOTO MPUTSIHKEHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanudeckoe JIBUKCHUE. PaBHOMEpHOE 51
' HEPAaBHOMEPHOE JIBH)KEHUE
H#H##Par###CKopoCTb. Cpennsis CKOpPOCTb npu
3.2 HEPaBHOMEPHOM JIBWKEHUHM. Pacuér myTu M BpeMEHHU
JIBUKECHUS
SBnenne uHepuuu. 3akoH WHepuud. B3aumoneincTBue
33 TeJ KaK MPUYMHA U3MEHEHHUS] CKOPOCTU JIBUKEHUS TeIl.
Macca xak Mepa HHEPTHOCTH Teja
34 ###Par### lnotHOCTE BemecTBa. CBsI3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEILIECTBA
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUSA TeEIl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 ###Par###SIBnenue Tarorenus u cuna Tsokectu. Cuiia
' TSOKECTH Ha JAPYTuX miuaHeTax. Bec Tena. HeBecoMocTh
3.8 Cuna tpeHusi. TpeHHE CKOJIBXKEHUS W TPEHUE TOKOS.
. Tpenue B IpUpoie U TEXHUKE
3.9 #H##Par###Crnoxenne Ccuj, HaMpaBICHHBIX 10 OJHOU
' npsiMoid. PaBHOIeHiCTBYIOIIIAS CUIT
3.10 [IpakTrueckue pabOTHI:



3.11

3.12

OnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JIBFDKCHUS
(mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUUECKOTO
aBToMOoOWIIT W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIbXCHHS Opycka WIH IIapuKa II0
HAKJIOHHOM  IIockocTd.  OmpeneneHue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIIHE
3aBUCUMOCTh pacTsDKeHus (nedopmanuu) mpyKuHbBI OT
OpUIOKEHHOW  cuibl.  OTBITBL, JEMOHCTPUPYIOIINE
3aBUCUMOCTDE CHWJIbI TPCHHA CKOJIBKCHHA OT BECa TCJIa U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEN

dusuyeckue SABJICHUSA B IIPUPOJE: NPUMEPHI ABUKEHUS C
Pa3IMYHBIMHM CKOPOCTSIMHU B KMBOW M HEXXHMBOW IIPHUPOJIE,

JIEHCTBUE CUJIBI TPECHHUS B IPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMETP, IIOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TBEpAoro tema. CrocoObl yMEHBIIEHHS U

+ YBEJIUYCHHUS TaBJICHUS
42 JlaBneHue raza. 3aBUCUMOCTh JaBJICHUS Ta3a OT 00bEMa,
' TEeMITepaTyphl
43 [Tepenava maBneHuss TBEPABIMHU TEIAMH, KUIAKOCTAMU H
' razamu. 3akoH [Tackans. [TneBMaTHyeckue MalvHbI
3aBUCHMOCTh  JABJICHUS IKUAKOCTH OT TIyOWHBI
4.4 IMaapocraTnaeckuit mapagokc. CooOmaronmecs CoCyapl.
I'mppaBnuyeckre MeXaHU3MBI
ATtMocdepa 3emnu u atmochepHoe AaBienue. [IpuunHel
A5 CyIIECTBOBaHUS BO3AYITHOW oOonouku 3emud. OTbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTBHI HaJ] YDOBHEM MOPSI
L6 Nzmepenne armochepHoro nasienus. I[lpubopsr s
' HU3MEpPEHHs aTMOC(EPHOTO JIaBJICHUS
[elicTBue XUAKOCTH M Ta3a Ha IOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBaHnue



4.9

4.10

[IpakTuueckue padboTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
o0béMa MOrpyKEHHOM B JKUAKOCTb 4YacTH Tela.
Omnpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha
TENO,  TNOrpy)KEHHOE B  JKHIOKOCTb.  [IpoBepka
HE3aBHUCUMOCTH BBITAJKUBAIOUIEN CWIIbI, JAEHCTBYIOLIEH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLUE  3aBUCHMOCTb  BBITAJIIKMBAIOLLEH
CHUJIBI, JIEHCTBYIONIEH HA TEJIO B JKUJIKOCTHU, OT 00BEMA
NOTPYKEHHON B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
xuakoctu.  KoHCcTpywpoBaHue — apeomeTpa  WIH
KOHCTPpYMPOBAaHME  JIOAKM U  OIpejclieHue  e€

Ipy30I10AbEMHOCTH
dusnueckue SABJICHUS B mnpupoae: BJIMSTHUC

aTMoc(hepHOTro JaBJICHHS HAa )KUBOW OpPraHU3M, TUTABAHUE

pBIO

4.11

TexHHUecKne yCTPOWCTBA: COOOMIAIOIINAECS COCY/IBI,
YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKHHA TIpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeomeTp

PABOTA, MOIIIHOCTbB, DHEPT A

5.1 Mexanunyeckas pabota
5.2 MexaHnueckast MOIITHOCTb
- [IpocTble  MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas
' 1ockocThb. [IpaBuio paBHOBecHs pblyara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 00Ky
«3omotoe  mpaBwio»  MexaHUKH.  KoapdummeHt
5.5 IOJIE3HOTO NEUCTBUSA MEXaHU3MOB. [Ipocteie
MEXaHU3MBbI B ObITY U TEXHUKE
5.6 [TorenmmanpHast SHEPTUM TeJa, MOJHITOr0 HaJl 3eMIIEH
5.7 Kunernueckas sHeprus
sg [lonHast MexaHMuecKas SHeprus. 3aKOH HM3MEHEHHUs U
' COXPAaHEHHUs MEXaHUUYECKOM dHEpPTUn
5.9 [IpakTuueckue padbOTHI:




##H#Par###Onpenenenue pabOTHl CHIBI TPEHUS TIPH
pPaBHOMEpPHOM JBI)KEHHU Te€jla [0 TIOPU30HTAIBHOU
MOBEpXHOCTU. lccnenoBaHue yClOBHIM paBHOBECHS
ppruara. HMsmepenne KIIJI HakIOHHOW IJIOCKOCTH.

HSy‘IeHI/IC 3aKOHa COXpaHCHUA MEXaHUYeCKOH SHEpIrun

Odusuyeckue SBICHUS B MPUPOJE: pbluard B Tele

5.10
YyelloBeKa
TexHuyeckue yCTPOMCTBA: pblyar, IIOJBWXKHBIM U
5.11 HETIOJIBMKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 3JIeMEHTHI COIEPKAHUSA
pasneJa 3JIeMEeHTAa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TOJOXKEHHUSI  MOJEKYISIPHO-KUHETHYECKOM
61 TEOpUM CTPOEHHUs BellecTBa. Macca ©  pa3mepsl
. Mosiekysl.  OmbIThl, TOATBEPXKIAIONIME  OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH
Mopenu  TBEPHOTrO, IKMIKOTO W Tra3000pa3HOTO
6.2 COCTOSIHMM BemiecTBa. Kpucrammueckue U aMopQHBIC
Tena
OObsicHEHUE CBOWCTB Ta3oB, KUIKOCTEH W TBEPIBIX TEI
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKMHETHYECKOMN
TEOPUH
6.4 CmauuBaHMe U KaMUJUISIPHBIC SIBICHUS
6.5 TemnioBoe paciIpeHHe U CKaTue
6.6 Temnepatypa. CBs3b Temmeparypbl €O CKOPOCTBIO
' TEIJIOBOI'O JBMIKCHHS YaCTUI]
67 Buytpennss sueprus. CnocoObl U3MEHEHUS! BHYTpEHHEH
. SHEPTUu: TEIIoNepeiaya U COBEpILIeHNE PadOThI
6.8 Buasl Temnonepegaun: TEMIONPOBOJHOCTh, KOHBEKIIHS,



U3ITy4eHue

KonnuecTBO  TEILIOTEL. VnenpHasgd  TEIIOEMKOCTH

6.9
BEILIECTBA
TermmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBep/I€BaHNE KPUCTATNINUECKUX BEIIECTB.
. VY enpHas TeroTa MiaBJICHUS
[TapooOpazoBanne u  KOHIeHcauus.  VcnapeHwue.
6.1 Kumenne. YnaenpHas  TemoTa  MmapooOpa3oBaHUs.
. 3aBUCHMOCTh TEMIIEPATYPhl KUMEHUS OT aTMOC(HEPHOTO
JIaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeJbHas TEII0Ta CrOpaHus
[Mpunmmner  paboTel  TeruoBbix — asuratenein  KITJ]
6.15 TEIUIOBOIO ABUraTeisl. TelIoBble NBUTATEIN U 3all[UTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHHUs U MPEBPALLEHUS SHEPTUH B TEIIOBBIX
6.16
rpoiieccax
[TpakTudeckue paboOTHI:
H###Par#H##OnbITEL 0 OOHAPYKEHUIO JICUCTBUS CHII
MOJICKYJISPHOTO TIPUTSIKEHUSI.
####Par###0ONbITBl 110 BBIPAIUMBAHUIO  KPUCTAJUIOB
IIOBAPEHHOM COJIM WM caxapa.
#HH#HPar###0nbiTl 10 HAONIOACHUIO  TEIUIOBOTO
617 pacUIMpeHHst ra30B, )KUJIKOCTEN U TBEPABIX TElL.

###Par#H#Onpenenenue naBiIeHUs BO3Ayxa B OalljloHe
HITIPUILIA.

#H##Par###0OnbITb, JIEMOHCTPUPYIOIIHUE 3aBUCUMOCTH
JaBJIEHUsI BO3JyXa OT ero o0béMa M HarpeBaHus WId
OXJTXKICHHUSL.

###Par### [poBepka runoTe3bl JUHEUHOW 3aBUCUMOCTH

JJINHBI CTOI0MKA KHUAKOCTHU B TepMOMCTqueCKOﬁ



6.18

6.19

TpyOKe OT TeMIepaTyphl.

###Par###Habmonenue U3MEHEHUS BHYTpPEHHEH
SHEPruM Tella B pe3yibTaTe Teruionepeadyd W paboThl
BHEIIHUX CHII.

###Part##lIccienoBanne SBIEHUS TEIUIOOOMEHA TMpHU
CMEUIMBAHUHU XOJIOAHOU U TOpsiYei BOJBI.
#H#H#Par###Onpenenenue KOJINYECTBA TEIJIOTHI,
MOJIYyYEHHOTO BOJIOW TPU TEIUIOOOMEHE C HarpeThbiM
METaJUTMYECKUM ITHITHHIPOM.

#H#Par###Onpenenenue YAEIBHON TEMIIOEMKOCTH
BCIICCTBA.

###Par###lccrnienoBanue mpoiiecca UCTIapeHuUs.
###Par###OnpeneneHue OTHOCUTEIBHON  BJIAXHOCTH
BO3/yXa.

##H#Par###Onpenenenue yAelbHONW TETUIOTHI TIJIaBICHUS
JIbJA.

dusnueckre SABICHUS B NPUPOJE: TOBEPXHOCTHOE
HaTsDKEHWE W KalWUISIPHBIE SIBJIEHUS B TPHUPOJIE,
KpUCTAJUTBl B MIpUpoje, uznydenue CoJHIa, 3aMep3aHue
BOJ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHUE POCHI, TyMaHa,

HHEes, CHera.

TexHuyeckue  yCTpOMCTBA:  KalWUIAPBL, MPUMEPHI
WCIIOJIb30BAaHUS KPHUCTAJJIOB, >KUJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEPaTyphl, TEPMOC, CHUCTEMa OTOIUICHHS
JIOMOB, THUTPOMETpPBI, MCUXPOMETP, MapoBas TypOHHA,

ABUTATCIIb BHYTPECHHET'O CIr'OpaHUs.

OJIEKTPUHYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

7.3

Onexrpuzanus Tenl. J[Ba poaa 3JIeKTPUYECKHX 3aps10B

B3auMmoneiictBue 3apspkeHHBIX Ten. 3akoH  Kyiona
(3aBHCUMOCTB CHJIbI B3aUMOAECUCTBHSI 3apSKEHHBIX TNl OT

BCJIMYMHBI 3apa0B U paCCTOSAHUA MCKIAY TeJ'IaMI/I)

OnexTpuyeckoe noje. HanpsEHHOCTh 37IEKTPUYECKOTO

IIOJIA. HpI/IHLII/IH Cynepno3uuun SJICKTPUICCKUX oJiei



(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn »snekTpuyeckux 3apsioB. DJIEMEHTapHbIN

7.4 anekTpuueckui 3apsaa. Ctpoenue aroma. [IpoBogHUKN U
JUAJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
.y ONEeKTpUYECKU  TOK.  YCIOBHSA  CYLIECTBOBaHMS
' AJEKTPUYECKOTO TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa
JleiicTBus 3IIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTSAX U razax
- Onektpuueckasd uenb. Cuia TOKa. DJIEKTPUUECKOE
' HanpsDKEeHUe
79 CormpotuBieHue MIPOBOJHUKA. VY nenbHoE
' COIIPOTUBIICHHUE BEILIECTBA
7.10 3axoH OMa 11 ydacTKa Lenu
[locnenoBarenbHOE W HapajUIeIbHOE  COEAMHEHUE
7.11
IIPOBOJHHUKOB
PaGora ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
113 DNEeKTPUYECKUE IEeNMH U TOTPEOUTETH DICKTPHUECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHne
[TocTostHHBIE MarHuThHl. B3anMoaeicTBHE NMOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHOoe mosie. MarHuTHoe mojie 3eMIM U €ro
' 3HAUEHHUE ISl )KM3HU Ha 3emiie
716 OmnbiT Opcrena. MarHutTHoe MoJie 3IEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JlelicTBME MArHUTHOrO IOJSI Ha MPOBOJHUK C TOKOM.
717 DneKTpoABUTaTeNlb MOCTOSTHHOTO ToKa. Mcmnonb3oBaHue
' AJIEKTPOJIBUraTeNIel B TEXHUUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
7.18 Onerter @apanes.  SIBaeHHMe  3IE€KTPOMarHUTHOU



nHaykunn. [Tpasumno Jlenna

DneKTporeHepaTop. CriocoOsr MOJTy4YEHUSs
7.19 AIEKTPUUECKOU SHEpIuu. DIJIEKTPOCTAaHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTiueckue pabOThI:

OnbIThl 10 HAOTIOACHUIO PIEKTPU3ALUHN TeJ UHIYKIHEH

Y TIpY COTIPUKOCHOBEHHUH.

HccnenoBanue JEHCTBHS  DIIEKTPUYECKOrO IIOJISL  Ha

MIPOBOJAHUKH U JTUAJIEKTPUKH.

COopka u mnpoBepka pabOTBHl BJIEKTPUUYECKON Ienu

IIOCTOSTHHOTO TOKa.

W3mepenne U peryJiupoBaHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHie HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yyepe3

pPE3UCTOpP, OT CONMPOTUBIIEHUSI PE3UCTOPA U HAIPSIKEHUS

Ha pe3UCTope.

OnbIThI, JEMOHCTPUPYIOILIHE 3aBHUCHUMOCTh

ANIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
7.20 JUIMHBI, IIJIOIIAHU IIOIIEPEYHOT0 CEYCHU U MaTepHalla.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
II0CJIEIOBATEIbBHOM ~ COEIMHEHUU JIBYX PE3HCTOPOB.
ITpoBepka mpaBuia A CUIbl TOKa MPU HapajiebHOM
CoelMHEeHUN  pe3uctopoB.  OmpeneneHne  paboThI
UIEKTPUYECKOIO TOKA, MAYIIEr0 Yepe3 pe3UcTop.
OmnpeneneHre  MOUIHOCTH — 3JIEKTPUYECKOIO  TOKA,
BBIIEIIIEMON Ha pe3uctope. MccnenoBannue 3aBUCUMOCTH
CWJIbI TOKa, UAYUIETO YEpPEe3 JAMIIOUKY, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHHUTOB.
I/IzyquHe MAardmMTHOI'O IOJIA MOCTOAHHBIX MAarHuTOB IIpU
ux oOwveauHeHMM M pasaeneHuu. MccnenoBaHue
JIENCTBHS JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI




7.21

7.22

BSaHMOHeﬁCTBHﬂ KaTymiKyu ¢ TOKOM W MarHuTta OT CHJIbI
TOKa MW HaIIpaBJICHUA TOKa B KaTYIIKC. MSy‘ICHI/Ie

,[[GI>'ICTBH$I MArivuTHOrO IoJisi Ha IMPOBOAHUK C TOKOM.

Konctpynposanue u A3y4eHUe paboTsl
AJIEKTPOJBUTATEIIS. Nsmepenne KIIg
AJIEKTPOJIBUTATEbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAHUIO SABJICHUA BHGKTpOMaFHHTHOfI HWHAYKIAHA:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS M HaIlTpaBJICHUA

HHAYKOUOHHOI'O TOKa

dusnueckre SBJICHHUS B TPHUPOJE: DIECKTPUUYECKUE
ABJIGHUST B  atMocdepe, IIEKTPUYECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE MoJje 3eMiu, Opeid MoIoCcoB,
pOJIb MAarHUTHOTO MOJIs JJIsSI )KU3HHU Ha 3emile, MOJISIPHOE

CHUAHUC

TexHuueckue yCTpPOMCTBA: DIEKTPOCKOI, aMIIEpMETD,
BOJIETMETp, PEOCTAT, CUETUYUK DIEKTPUUECKON SHEPTHH,
AJIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTeNbHbBIE
AIEKTPONPUOOPHI (mpumepsr), AICKTPUYECKHUE
NPEIOXPAHUTENIH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOTO TOKA

9 KIIACC
Kon
Kon snemenra [TpoBepsieMbIe AIMEMEHTHI COAECPKAHUS
pazznena
MEXAHUWYECKUE SBJIEHUA
Mexanunyeckoe JBWKEHHE. MarepuaiabHas TOYKA.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTS MEXaHUYECKOTO IBUKCHU
8.3 PaBHOMEpHOE NPAMOIIMHENHOE TBUKEHHE
###Par#H#HepaBHoMepHOE MPSAMOIMHEIHOE ABM)KEHHUE.
8.4 CpenHsis M  MIHOBEHHasT CKOpPOCTb  Tejla IpH

HCPAaBHOMCPHOM JABUKCHUU




VYckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHENHOE

8.5
JBUYKEHUE
8.6 ###Par#H#CBoOoHOe manenue. OnbiThl ["anunes
H#H##Par###PaBHoMepHOE JBUXKEHUE TI0 OKPYKHOCTH.
8.7 [lepuon u wactota oOpamieHus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMHUTEnbHOE YCKOPEHUE
8.8 ITepsriii 3akoH HeroTOHA
8.9 Bropoii 3akoH HeroTOHa
8.10 Tperuii 3akon HeroToHa
8.11 #H##HPar###] [puHIUIT CynIEepIIoO3UIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
###Par####Cuia  TpeHHs: CuiIa TPEHUS CKOJIbXKEHUS,
813 cujia TPEHHUS MOKOs, IPYrue BUbl TPEHUS
###Par###(Cuna  TSHDKECTH MW 3aKOH  BCEMHPHOTO
.14 TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaIeHUS
Hewxenue  tutaner  Bokpyr  Comama.  Ilepas
8.15 KOCMHUYecKasi CkopocTb. HeBecoMOCTh 1 meperpys3ku
PaBHOBecHe MaTeprabHON TOUYKU. AOCOIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecue TBEPAOro Tena C 3aKPEIIEHHOMN
817 ocbio BpaieHus. MomeHT cuibl. LleHTp Tspkectu
8.18 Nmnynbc tena. U3menenne umnyiibca. MIMmynbe cuiibl
8.19 3aKOH COXpaHEHUsI UMITYJIbCa
8.20 #H##Par###PeakTBHOE JBUKEHUE
8.21 Mexanunueckasi paboTa 1 MOUTHOCTb
PabGora cun Tsbkectw, ympyroctd, TpeHus. CBs3b
822 SHEPruM U paboThl
[loreHunanbHass SHEprus Tena, MOIHATOTO  HaJ
823 MIOBEPXHOCTBIO 3eMJIN
8.24 IToTeHnmanbHas SHEPrus CKATOU NPYKUHBI
###Par###Kunetnueckas  sHeprusi.  Teopema 0
8.2 KHMHETUYECKON SHEPTUU
8.26 ###Par#H##3aKkoH coxpaHEeHUS] MEXaHUYECKOW SHEPTUN



8.27

8.28

8.29

[TpakTrueckue paboThI:

Omnpenenenue CpeqHeil CKOPOCTH CKOJBKEHHUS Opycka
WM JBWKEHUS IapUKa IO HAKJIOHHOW TIIJIOCKOCTH.
OrnpeziesieHre YCKOPEHHUS Tella MPU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnegoBanue 3aBUCHMOCTH MYTH OT BPEMEHU TNIpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka THUMNOTE3BI: €CAUM NPU PABHOYCKOPEHHOM
JIBIDKEHUHM O€3 HadyallbHOM CKOPOCTU ITYTH OTHOCSTCS
KaK psAJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUSI CKOJIBKECHUS
OT CWJIBl HOpPMalbHOTO JaBieHus. OrnpeneneHne
kodduimeHTa TpeHus ckoiakkeHus. OmnpeneneHue
xKEcTKkocTU mpykuHbl. Omnpenenenue padOTHl  CHIIBI
TPEHUSI TPU PABHOMEPHOM [IBIDKCHHHM Tejla TIO
TOPU3OHTANILHON MoOBepxHOocTU. OmpeneneHue padOThI
CWIBbl  YOPYrocTM  TOpH  HOabEME  Ipy3a C
WCIIOJIb30BAHUEM  HETOABMIKHOTO ¥ TOJBI)KHOTO
0JI0KOB

dusndeckue SBICHUS B MPUPOJIE: MPUIUBBI U OTJIHBHI,
JBWKeHHE IuiaHeT COJIHEYHOM CHCTEMBI, PEaKTUBHOE
JBUKEHHE KUBBIX OPTaHU3MOB

TexHudyeckue  yCTpOWCTBA:  CIUIOMETP,  JATYUKHU

IIOJIOKEHUS, PACCTOSHMS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTHKU
KOJIEOAHUH: IepHOo/, YacToTa, aMIUIMTY 1A

MaremaTuueckui u MPY>KUHHBIN MAasITHUKH.

[TpeBpareHre SHEPTUU MPU KOJIeOATEIILHOM IBHKEHUU

9.3

3aryxamomue KkojeOaHus. BeIHYKIeHHBIE KOJCOaHWS.

Pe3onanc

94

Mexannueckue BOJIHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IpononbHBIE W MoONEepeyHble BOJNHBL. J[JTMHA BOJIHBI U

CKOpOCTH €€ pacnpocTpaHeHusl. MeXaHn4eCKHUE BOJIHBI B



TBEPIOM TeJIe, CEICMUYECKUE BOJTHBI

9.5
9.6

9.7

9.8

9.9

3ByK. 'poMKOCTh U BbICOTa 3BYKa. OTpakeHUE 3ByKa
Wudpa3Byk u yiabTpa3ByK

[IpakTuueckue paboTHI:

Onpenenenne 4YacToThl M THepuoAa  KosneOaHUi
MaTEeMaTUYECKOr0 MasTHHKA.

OnpenerieHne  4acTOTBl W TepHoja  KosieOaHMiA
MPYKHHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — Tepuoia  KoseOaHMi
MOJABEIICHHOTO K HHUTH Tpy3a OT JJWHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Tepuojaa  KoseOaHUi
MPY>KMHHOTO MAasTHMKAa OT Macchl rpysa. l[IpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMH rpysa,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a M >KECTKOCTH
npyXUHbBL. M3MepeHne ycKopeHusi CBOOOHOTO MaIeHUs
®u3nuecKkue SBJICHUS B MPUPOJIE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSACEHHE, CEHCMUYECKUE BOJIHBI,
IlyHaMH, X0

TexHuueckue yCTPOMCTBA: HXOJOT, HCIOJIb30BAHUE

yIIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE 1 JIEKTPOMAT'HUTHBIE BOJIHBI

DJIEKTPOMArHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoja cera. CKOpPOCTh CBeTa.

' BoiHOBBIE CBOMCTBA CBETA

[TpakTuyeckue paboOTHI:

10.4 W3ydyeHre CBOMCTB  3JEKTPOMArHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TenedoHa
@dusnueckue SBIEHUS B HOpUpoAe: OHOJIOrMYECKOe

10.5 JIEHCTBHE BHJIIMOTO, yIBTPaPHOIETOBOTO 51
PEHTI€HOBCKOTO U3TY4EeHUIN

10.6 TexHuueckue yCTpOMCTBa: UCIIOJIb30BaHUE

9JICKTPOMArHMTHBLIX BOJIH IJIA COTOBOM CBSI3HU




11

CBETOBBIE ABJIEHUA

11.1
11.2

11.3

114

11.5

11.6

11.7

11.8

11.9

11.10

11.11

JIyueBas monens cBera. MIcTOUHMKM cBETa
IIpssMonMHENHOE pacpoCTpaHEHUE CBETA

Ortpaxenue cBeta. [1mockoe 3epkano. 3aKoH OTpaKeHUs

CBCTa

HpeHOMHeHI/Ie cBeTa. 3aKoH IpCIIOMJICHHUA  CBCTA.

[TostHOE BHYTpPEHHEE OTPAKEHHUE CBETA
JIunza. Xop srydeil B JIMH3E

OnTuueckas cucTeMa (bOToanr[apaTa, MHUKPOCKOIIa U

TCIICCKOIIa

I'maz kak onTuyeckass cucrema. bau3opykocth

AaJIbHO30PKOCTb

Paznoxkenue Genoro ceera B CIICKTD. Omnswitel HeroTOHA.

CroxxeHue CieKTpaibHBIX IIBETOB. Jlucnepcus cBeTa

[IpakTuueckue pabOTHI:

#H##Par###ccienoBanue 3aBICHUMOCTU yria
OTpa)XeHUsI CBETOBOTO JIy4ya OT yIJia MaJeHusl.
###Par#Ht#l13yuenne  XapakTepUCTHK  HM300paskeHUs
IpeaMeTa B INIOCKOM 3epKalle.

#H##Par###ccienoBanue 3aBUCHUMOCTH yria
IIPEJIOMJIEHUSI CBETOBOIO Jiyda OT yIJIa MaJeHUsl Ha
TPaHULE «BO3YX — CTEKIION.

###Par#Ht#lonyyenne  U300pakeHUHM € [TOMOLIBIO
coOuparoIie JMH3HI.

##H#Par###Onpenenenue (POKyCHOro pacCTOsiHUS U
ONTUYECKOM CHIIBI COOMpArOIei TUH3BI.
#H##Par#H##0OnbITHl IO pa3nokeHuto OeIoro cBera B
CIIEKTD.

#H##Par#H##OnbITl TI0 BOCHPUATHIO I[BETa IMPEIMETOB

IIPU WX HAOIOICHUN Yepe3 [BETOBbIE (PUITBTPHI

dusnueckue sABICHUS B mpupoze: 3aTMeHus CoiHua u
JlyHsl, 1[BETa TeJ, ONTHYECKHE SIBICHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

Texuuueckue YCTpOMCTBA: OYKH, MEPUCKOII,



doToammapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA

12.1

12.2

12.3

124

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

Ombitel Pesepdopna m mutanerapHass MOJENIb aToOMa.

Mogens aroma bopa

I/ICHYCKaHI/IC 1 MIOorjiaomeHue CBETa aTOMOM. KBaHTEL

JInneiyaTeie CIIEKTPHI
PagnoaktuBHOCTB. Anb(da, 6eTa- 1 TaMMa-u3TyYeHHS

Crpoenne aromHoro sapa. HykinonHas Moxenb

aToMHOTO siapa. M30Tomnsl

PannoaktuBnbie mnpeBpamienus. [lepuon momypacmana

ATOMHBIX AOCP

H,Z[epHLIC pCaKkuu. 3aKOHBI COXPAHCHUA 3apaa0BOTIO U

MacCCOBOTI'O YHUCEII
3Heprm{ CBsA3H ATOMHBIX AOCP. CBs13b MacCHl U OHEPIruun

Peakunu cunTe3a u nenenus siaep. MICTOUYHUKU SHEpruu
ConHua u 3B€37
Snepnas sHepretuka. JlecTBUE  PaJHOAKTHUBHBIX

H3queHHﬁ Ha )XUBBIC OPraHU3MbI

[IpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB
U3IIy4EHUSL.

HccnenoBaHue TPEKOB: M3MEPEHHUE JHEPIrUM YacCTHUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).

M3mepeHue paanoakTUBHOTO (poHa

®usnueckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
PaarOaKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,
paZiMOaKTUBHOE W3JIYyYCHHE IPUPOAHBIX MHUHEPAJIOB,
JICUCTBHE PAJMOAKTUBHBIX W3JIyYEHUH HAa OpPraHU3M

YCJIOBEKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIUBUAYAJIbHBIN JO3UMETp, Kamepa Buibcona



IMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoBaHU

IIpoBepsiemble TpeGOBaHUS K NMPeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOEHHS OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe ®I'OC

[Tonumanue ponu  (QU3MKK B  HAYYHOH  KapTHMHE  MHpa;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOW CBS3U
U II03HABAEMOCTH SIBJICHUH TIPUPOABI, O POJM DJKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil poaun (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHUKH M TEXHOJIOTHH, 00 3BOJIOLUU
(UBUYECKUX 3HAHMK M WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKJIAJEC POCCHUHCKUX U 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOILIErO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTUI

3HaHUS O BUJAX Marepuu (BEIIECTBO W TOJIE), O IBHIKCHUU Kak
croco0e CyIecTBOBaHUSI MaTepru, 00 aTOMHO-MOJICKYJIIPHON TEOpUH
CTpOCHHsI BellecTBa, O (U3WYECKOW CYITHOCTU SIBICHUN MPUPOIBI
(MexaHI/I‘IeCKI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3inuaTh SBJICHHS 10 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC (1)I/I3I/I'-ICCKOG SIBJICHHUC,
YMEHHE paclio3HaBaTh MPOSBICHNE M3YYCHHBIX (PH3MUECKUX SBICHUH
B OKpYXKalOIIeM MHUpE, BBIICHsAS MX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaAKH)

Bnagenue ocHoBaMU MOHSITHHHOIO arrapara U CHMBOJIMYCCKOTO
A3bIKa (I)I/I3I/IKI/I N HCIIOJIB30BAHUC HX IJid PCIICHUA y‘lC6HBIX 3aaad,
YMCHHUC XapaKTCPU30BATH CBOMCTBaA TECII, (bI/ISI/I‘ICCKI/IC SABJICHUSA U

MPOIIECCHI, UCTIONIB3YS QYHIAMEHTAIBHBIC U AMITUPUIECKHE 3aKOHBI

YMeHue onucrBaTh N3YUCHHBIC CBOMCTBA T€I U (1)I/I3I/IT-ICCKI/I€ SIBJICHUA,

HUCIIOJIb3YA (I)I/ISI/I‘ICCKI/IG BCIINYHHBI

Bnagenue ocHOBaMHM METOJOB HAy4YHOTO TMO3HAHHUS C YYETOM
COOIOICHNs TIPaBHJI OE30MacHOTO Tpy/a: HabmoaeHue (PpU3NUIecKux
SIBJICHUU:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY



W3 JaHHOTO Habopa 00OpyMOBaHMS 10 WHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMUCHIBATh €T0 PE3YNbTATHI, (HOPMYITHPOBATH BHIBOIBL;
MPOBCACHUEC MPAMBIX U KOCBCHHBIX I/ISMCPCHI/Iﬁ (1)I/I3I/I'-IGCKI/IX BCIINYUH:
YMEHHE IUIAHUPOBATh HW3MEPCHHs, CaMOCTOSATEIBHO COOHMpaTh
SKCIEPUMEHTAJIbHYI0 YCTAHOBKY [0 HWHCTPYKIUH, BBIYUCIATH
3HAYCHUC BCIIMUYMHBI W AHAJIM3UPOBATH IMOJYYCHHBIC PCE3YJIbTAThBI C
Y4YETOM 3aIaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;
MPOBEJCHNE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  UCCIICIOBAHHIA,
CaMOCTOSITEIIFHO ~ COOMpPATh JKCICPUMEHTAIBHYIO YCTAaHOBKY W
MMpOBOAUTH HUCCIICO0BAHUC 10 HHCTPYKIMHU, npeaAcCTaBJIATD
MOJIy4YE€HHBIE 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUJE TaONHUIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HUcciacaoBaHusA

[lonnmanue  XapakTepHBIX  CBOHCTB  (U3MYECKHUX  MojeieH
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, MOJEIU CTPOCHUS
ra3oB, XHMJIKOCTeH M TBEPIBIX TeJl, IUIaHETapHas MOJENIb aToMa,
HYKJIIOHHasi MOJEJIb aTOMHOI'O f]pa) U YMEHHE NPUMEHSITh UX JUIS

00BsICHeHHs PU3NUECKHUX MPOIIECCOB

YMmenne OoOBSCHATH (PU3MUECKUE TPOLECCHl M CBOHCTBA TEJN, B TOM
qyycie KU B KOHTEKCTE CHUTyallMd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapaxkTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIEACTBEHHBIC CBA3U U
CTPOUTH OOBSCHEHHE C OMOPOM Ha U3yYEHHbIE CBOMCTBA (PU3NUECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3AKOHOMEPHOCTU U MOJIEIIH

YMenue pemats pacuérHbie 3amaud (Ha 0Oaze 2 — 3 ypaBHEHHIA),
UCTIIONB3YSl 3aKOHBI W (opMynbl, CBsA3bIBaOIIME (pusHUecKue
BEJIMYMHBI, B YaCTHOCTH, 3alUChIBaTh KpaTKOE YCJIOBHUE 3a/ayH,
BBISIBJISITH HEJOCTAIONINE JaHHBIE, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMBbIE IJisi €€ pelIeHHUs, UCIIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOANUTH PAcU€Thl W OLEHUBATh PEATHCTUYHOCTH MOTYYEHHOTO
3HaueHUs (PU3MUYECKON BEIMYMHBI, YMEHHUE ONPEIEISITh Pa3MEPHOCTD

($u3nUecKoil BETMUNHBI, IOJTYYEHHON IPHU PEIICHUH 3a1a41

YMeHHe XapakTepu30oBaTb IPUHUUIBL JECUCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCII€ OBITOBBIX HPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIOIb3Ys 3HAHUA O

CBOWCTBaX (PM3MUECKUX SBICHUH M HEoOXoaumble (usnyeckue



3aKOHOMEPHOCTHU

10

11

YMeHHEe UCHONb30BaTh 3HAHUSA O (PU3NYECKUX SIBICHUAX B
MOBCETHEBHON JKM3HM M oOecmedeHuss Oe30MacHOCTH TpH
oOpamieHUd ¢  OBITOBBIMH ~ TpHOOpaMH M TEXHHUUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS M  COONIOJECHUS HOPM
9KOJIOTUYECKOTIO IIOBEJEHUS B OKpYXKaloLed cpene; IMOHWMAaHHE
HEOOXOJUMOCTH TPUMEHEHHUS TOCTIKEHUN (DU3MKKM M TEXHOJIOTHMA

JJI1 paiuOHAJIBHOTO IMPUPOA0IIOJIB30BaHUA

OnpIT mOMCKa, MpeoOpa3oBaHWs M TPEACTaBICHUS HH(OpMaIUH
(U3MUECKOro CcoAep)KaHusl C HCIOJIB30BAaHHEM HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI; YMEHHE OIICHUBATh JJOCTOBEPHOCTH
NOJYy4eHHOM HH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB;, yYMEHHE  HCIOJB30BATh  TIPU
BBIIMOJIHEHUM Y4EOHBIX 33JaHUI HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3M4ecKoro cojepikaHus, CIPaBOYHbIE MAaTEpUANbl, PECYpChl CETH
WutepHer; BiageHue 0a30BbIMM  HaBBIKAMHU  IpeoOpa3oBaHUs
nHpOpMaIMi W3 OJHOM 3HAKOBOM CHCTEMBI B JIPYIyl0; YMEHHE
co3JiaBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IHCI)OpMaIII/II/I N3 HECKOJIBKUX NCTOYHUKOB




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
1 Mexanuueckoe aBmxkeHue. MarepuanbHas Touka. (CucremMa  OTCYETa.
. OTHOCHUTENBHOCTD JBUKECHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBMKeHUe. CpenHsisi ckopocTb. DopMyna AJis
1.2 BBIYMCIICHHSI CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMONMHENHOE IBUKEHHE. 3aBUCUMOCTh KOOPAWHATHI Tela OT
BPEMEHHU B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
L3 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHM ISl TPOCKIUU CKOPOCTH, TMPOEKIIMH
nepeMenieHusi, IyTH, KOOPAMHATHI TP PaBHOMEPHOM MPSMOJIMHEHHOM
JIB’KCHHUH
3aBUCUMOCTh KOOpPJWHATHI Tela OT BPEMEHH B CiIydae PaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBUKEHHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl I MPOCKUUU MEPEMELIECHUs, MPOEKLUUU CKOPOCTU U MPOEKLUUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHUU:
2
1.4 s.(D=uvp, -r+a].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
szz - lez =2a.s,
I'paduky 3aBUCUMOCTH OT BpEMEHH ISl TPOEKIMH YCKOPEHHS, MPOSKIIHNH
CKOPOCTH, MPOEKIMH MEepeMEUIEHUsl, KOOpPAMHAThlI NpPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBH>KEHHUU
CBobognoe magenue. PopMyibl, OMKUCHIBaIONIME CBOOOJHOE MaJeHUE Tela Mo
1.5 BEpTUKAIN (ABMKEHUE Tejla BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTU

3emnn). I'paduxu 3aBUCMMOCTH OT BpPEMEHH I MPOEKIHUU YCKOpPEHUS,



MMPOCKIMKU CKOPOCTH MW KOOpPJAWHATBI IIpHU CBO60)1HOM nmaacHuu TEjaa II0

BCpPTUKAIA

CKOpOCTL pPaBHOMCPHOI'O JABUKCHHA TCJIa IO OKPYKHOCTH. HaHpaBJICHI/Ie
CKOpPOCTH.

@dopmyna A8 BBIYMCIEHUS CKOPOCTH 4YEpE3 PaanyC OKPYKHOCTH M IEPUOJ

oOparnieHus:
2R
L=
T

HGHTPOCTPCMI/ITCJIBHOC YCKOpPCHHUC. HaHpaBJICHI/Ie OCHTPOCTPEMHUTCIIBHOTO

16 yckopeHust. @opMmyiia Jij1si BBIYUCICHUS] YCKOPEHUS:
p
_w
WTR
®dopmyna, CBSI3bIBAIOIIAS IEPUOJ] M YACTOTY OOpaICHHS:
1
V= —
T
Macca. IInotHocTs BemecTBa. @opmyJia [l BBIYUCICHHS TIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexktopHas ¢usznueckas BenuduHa. CI0KeHUe CUl
1.9 SBnenue unepuuu. [lepssiii 3akoH HeroToHA
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHs TeJla U BEKTOpa CUJIbI, IEUCTBYIONIECH HA
TEJO
Bzaumoneicteue ten. Tpernii 3akoH HeroTona:
1.11 F 21 _F-l—:-E
12 TpeHue nMokost U TpeHHUE CKONbXeHUs. PopMyra Jisi BBIYUCICHUS MOIYJISI CUJIbI

TPCHUSA CKOJIbXKCHUS:



1.13

F_=u-N

Hedopmarus Ttena. Ympyrue u Heympyrue nedopmarnuu. 3aKoH yOpyrou

nedopMmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe tarorenne. 3aKoOH BCEMUPHOTO TATOTEHUS

my -1,
F=g L1 _2%
R
Cuna TsxecTd. Y CKOpeHHe CBOOOIHOTO MaICHHS.
®opmyna 17151 BHIYUCICHUS CUIIBI TSDKECTH BOIM3U oBepxHocTH 3emin: F = mg.
JBmwxkenue mianeT BOKpyr Comnina. [lepas kocMuyeckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BekTopHas (u3nvecKas BeJInIrHa.
D=mi

Nmnynbe cuctemsl Ten. M3menenne umiyibca. IMIynbe cuibl

1.16

1.17

1.18

3akoH COXpPAaHCHUSA UMITYyJIbCa JJIA SaMKHYTOI\/’I CHUCTEMBI TCII.
D=nyU; +m, U, =const
PeakTuBHOE IBUXKEHUE

Mexannudeckas pa60Ta. dDopMlea JJIA BBIYUCIICHUA pa6OTLI CHIJIBI:

A=Fsooso

Mexanndeckas MOIIDHOCTHB:

N=24
I

Kunernueckas u MNOTCHIMAJIbHAs SHCPIUs. CDOpMy.]Ia JUIA BBIYUCIICHUA

KUHETHYCCKOU OHEPIHUH:

HE)E
Ey ="

Teopema o kuHeTnyeckoit sHeprunr. opmMyra AJisi BEIYUCIEHUS MOTCHIIUATLHON



OHEPIUU TCja, MOAHATOIO

Hang 3eMIIEit:

E,=mgh

Mexanudeckasi SHEPTHS:

E=E;+E 2
119 3aKoH COXpaHEHUs MeXaHU4YeCKOH sHeprun. @opMya Jijisl 3aKOHA COXPAHECHUS
MEXaHWYECKOM IHEPruu B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpareHre MeXaHMUECKOW SHEPTHH MPU HATUIHH CHIIBI TPESHHUS.
[IpocTbie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Poraar. Momenr cunsl: M - FL
YcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[ToaBuxHbIN 1 HeOABUKHBIN O0510kU. KITJ[ mpocThix MexaHM3MOB,
n= A‘E[ME:&HE.H
14‘3&11:&‘!&3:&33
JlaBneHue TBEpAOTO TENA.
dopMya [l BBIYMCIICHUS 1aBJIEHUs TBEPIOTO Tea:
_F
P=—-
191 JaBnenue raza. ATMmocdepHoe JaBieHuUE.
' I'uppocTraTudeckoe 1aBlieHUE BHYTPHU KUIAKOCTH.
®opMyna 71 BBIYMCIICHUS JABJICHUS BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmyna sl ONPENETCHUS BBITAIKUBAIOIIECH CHIIBI,
JICHCTBYIOILEH Ha TEJO, MOTPYKEHHOE B JKUJIKOCTD WM ras:
1.23

F_jtm_ =pgV

Vcaosue nnaBanus tena. IlnaBanue CYI0B 1 BO3AYXOILTaBaAHUEC



1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyJa, TEPUOJ W YacToTa KOJIeOaHHiA.
dopmyna, CBSI3BIBAIONIASl YACTOTY U MEPHO]] KOJICOAHMIA:

1
V=
T

MareMarnueckuii M TNpYyKMHHBIA MasATHUKU. IIpeBpamienue sHeprum npu

KoJIe0aTeIbHOM JABHXXCHUU

1.26

1.27

1.28

1.29

1.30

3aryxatomue kojaebanus. BernyxieHnsie konebanus. Pezonanc

MexaHu4eCcKHe BOJIHEI. HpOI[OJH)HBIe N IOIICPCUYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAaHEHUS BOJHBI:

h=v-T

3Byk. I'poMKOCTh M BbICcOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'paHMILE
nByx cpel. MH]pa3Byk U ynpTpa3ByK

IIpaxmuueckue pabomul

W3mepeHue cpeqHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTU
NPYXKUHBL, KO3((UIIMEHTa TPEHUS CKOJIbKEHUS; pabOThl CHIIBI TPEHUS, CHIIBI
YIPYTOCTH; CpeAHEH CKOPOCTH IBM)KEHHUS OpycKa MO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHHusi Opycka Npu JBHKEHHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuojia KosiebaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl U IEpHoja
KoJIeOaHUH TPYKWHHOTO MasiTHUKA; MOMEHTA CHJIBI, JICMCTBYIOIIETO Ha phIyuar;
paboThl CHJIBI YNPYroCTH MNpH MOABbEME TPpy3a C IMOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOThI CUJIbI YIPYTOCTH MPHU MOABEME Ipy3a ¢ NOMOIIbIO MOJBUKHOIO
610Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MNOrpyKEHHOMN
YacTH TeJa M OT INIOTHOCTHU JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHJIIbI
OT MaccChl TeJNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMaJIbHOTO JABJIEHUS U OT
poJia MOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HUKAIOLIEH B MpPYXHHE, OT CTEHNECHU
nedopmarui Mpy>XKUHBI, YCKOPEHUsI OpycKa OT yria HAaKJIOHA HaIpaBJIsIONICH;
nepuojia (4acToThl) KojeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEPHOAA
Koje0aHUN MPYXUHHOTO MasiTHUKAa OT MAacChl Irpy3a U KECTKOCTU MNPY>KUHBI,
UCCIIeIOBAaHNE HE3aBUCHUMOCTH TepHoja KoyeOaHWH HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHsI pblyara
Qusuueckue sA61eHUs 6 Npupoode: TIPUMEPHI JBUKEHHUS C Pa3IUYHBIMU

CKOPOCTSIMH B )KHBOW U HEXUBOU MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOAC U

TCXHUKC, TMPUWIHMBBI W OTIMBBI, JABWXCHUC IIJIAHCT CosHeyHoOMn CHCTCMBI,



PEAKTUBHOC JABUKCHHUC XXUBBIX OPraHU3MOB, pbldyaru B TCJIC YCIIOBEKA, BJIUSAHUC
aTMOC(I)CpHOFO JaBJICHHUA Ha JKHUBOM OpraHu3M, IIJIaBaHHUC pLI6, BOCIIpUATHUC

3BYKOB XUBOTHBIMHU, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, HYHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTpP, AATYUKU IIOJIOKCHUA, PACCTOAHHA U
YCKOpCHHUA, OUHAMOMCTpP, MNOAIIWIIHUKH, PAKCTbhI, pbIyar, HOIIBPI)KHBIﬁ u

HCHO,Z[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHasA IINIOCKOCTb, IPOCTBIC MCXAaHU3MBbI B 6I>ITy,

til COOOIIAIONTUECS COCYMBI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, IXOJIOT,
UCIIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-KMHETHUECKOM  TEOPUU  CTPOEHHUS
2.1 BeliecTsa. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIIECTBA.
Kpucrannnueckue u amopdHble Tena
55 JIBrkenne yactul BemiecTBa. CBSA3b CKOPOCTHM JABWKEHUS YacTHI[ C
' Temneparypoit. bpoyHosckoe aBmxenue, iuppys3us
23 CMaunBaHUe U KaWUISIPHBIE SIBIICHUS
24 TennoBoe pacHIMpeHNE U CKATUE
2.5 TermoBoe paBHOBECHE
Y Buytpennsas sHeprus. Pabora u Termonepenadya Kak CHOCOOBI H3MEHEHHS
' BHYTPEHHEH YHEPTUHN
2.7 Buel Terionepenaun: TEIIONPOBOIHOCTD, KOHBEKIIUS, H3TyYCHUE
HarpeBanue wu oxmaxnenue ten. KomaumdecTBO  TEIUioThL. Y AelbHAas
TEIUIOEMKOCTb:
2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX MpOIEccax. YPaBHEHHE TEIIOBOIO
OanaHca:
2.9
O +0, +..=0
Ucnapenue u xoHneHcauud. V3mMeHeHHe BHYTPEHHEH SHEpPruuM B MPOLECCE
510 UClapeHuss U KoHAeHcauuu. Kunenwe IKUIKOCTH. YenpHas TeroTa
. napooOpazoBanusi: L = O/m
2.11 BnaxxnocTs Bo3yxa



[InaBnenne wn Kpucrtasmsanus. VI3MeHeHHe BHYTPEHHEW OSHEpPruM IpH

IJIaBJICHUU U KpUCTAJUIU3AllH. VY aenpHas TEII0Ta IJIABICHUS:

2.12
=2
m
BHyTpeHHss dHeprus cropaHus TOIUIMBA. Y I€JIbHAs TEIJI0Ta CTOPAHUS TOIINBA:
2.13 q=0/m
2.14 [Tpuniuns! paboTs! TermnoBbix Apurarenei. KITJI teroBoro apurarens
Ilpakmuueckue pabomol
N3mepeHne ynenpHOW TEIIOEMKOCTH METAJUNIMYECKOTO LWJIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOM TeMmeparypbl (PUKCUPOBAHHOM
Maccbl, B KOTOPYI ONYLIEH HArpeThli IWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HArpeThIM LWIMHIPOM, IIOCJIE€ ONMyCKaHWs €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO31YyXa; YACIbHOM TEIUIOTHI
IaBieHus Jpga.  MccnenoBaHue W3MEHEHHs TEMIIEpaTypel BOABI  IIPU
Pa3NIMYHBIX YCIIOBHSIX; SBJICHHS TEII00OMEHa MPU CMEIIMBAHUHM XOJIOJHOW M
ropsiuel BOJbI; POLECCa UCTIAPEHUS
Dusuueckue AeneHUs 6 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalWUIPHbIE
2.16 SIBJICHUSI B TIPUPOJIC, KPUCTAUIBI B mpupoje, uznydeHue ComHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa30BaHUE POCHI, TyMaHa, HHEsl, CHEeTa
Texnuueckue ycmpoucmea: KalWIISAPbL, IPUMEPBI UCIIOIb30BaHNS KPUCTAILIOB,
517 KHUJIKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, THUI'POMETpBI, NICUXPOMETp, MapoBasi TypOHHA, JBUraTelb BHYTPEHHEIO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. /[Ba BUa dJEKTpUUECKUX 3apsI0B
3.2 B3aunmoneiictue 3apsokeHHBIX Tedl. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onextpuueckoe mnozne. Hanpsx€HHOCTh ayekTpudeckoro nousd. [IpuHnun
' CYIEPHO3UIMHU AIEKTPUUYECKUX TM0JIeH (Ha KaUeCTBEHHOM YPOBHE)
15 Hocurenu »snexrpudeckux 3apsaoB. JIeHCTBUE BIIEKTPUYECKOrO IIOJISL HA
' aneKkTpudeckue 3apsiibl. [[pOBOIHUKY U TUANIEKTPUKH
3.6 ITocTosiHHBIN PyIeKTpUYECKUi TOK. [leficTBus 3nexTpuueckoro Toka. Cuia Toka.



Hanpsixenne.
I=q/t,U=A/q

DJEeKTpUYECKOE COIPOTUBIICHHE. Y IETbHOE ANEKTPUUECKOE CONPOTUBIICHUE:

3.7 R =pl/S
3.8 3akon Oma ju1s ydacTka snektpudeckoi uenu: I = U/R
[TocnenoBarenbHOE COEIMHEHHUE TPOBOIHUKOB:
1,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHO€ COeIMHEHNE TPOBOIHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;I=I+1;R=2.
2 2 ’
CwMmelnanHble COeTMHEHMS IPOBOJHUKOB
3.10 PaGora u MomtHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
310 OneiT Dpcrega. MarHuTHoe moJjie MPSAMOro MPOBOJHUKA C TOKOM. JluHUM
MarHuTHOM MHIYKIIMU
313 MaruutHoe TmMoJie TMOCTOSHHOTO MarHurta. B3aumoaeincTBhe MOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBME MAarHUTHOTO T0JIS1 HA TPOBOJHUK C TOKOM
3.15 OmnsiTel Dapanes. SIBnenue aneKTpoMarauTHON nHAyKuuu. [Ipasuio Jlenua
IIpaxmuueckue pabomul
WN3mepenne  3JIEKTPUUECKOTO  COMPOTHUBJICHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUYECKOTO TOKA; pabOTHI IEKTPUUECKOT0 TOKA.
3.16 HccnenoBanue 3aBUCUMOCTHM CHJIBI TOKA, BO3HHMKAIOUIEITO B IPOBOJHUKE

(pe3I/ICTOpLI, HaMHO‘lKa), OT HaIIPsI’KCHHA Ha KOHLIAX IMPOBOJAHHWKA; 3aBUCUMOCTHU
CONMPOTHUBJICHUA OT AJIMHBI NPOBOJHHWKA, IUIOMIAANW €ro IMOIICPECYHOro CCUHCHUA U

YACIbHOI'O COIIPOTUBJIICHUA.



HpOBepKa mnmpaBujia I SJICKTPUUYCCKOI'O HAIMPSXKCHHA IMPU IMOCICIO0BATCIIBHOM
COCAUHCHHUU IIPOBOJHUKOB; IIpaBuJia IJIA CHIIBI JJICKTPUYCCKOrO TOKa IIpU

NapajuieIbHOM COEIMHEHNHU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6leHUs 6 Npupode: DBICKTPUUYECKUE SBIECHUS B aTtMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJe 3eMiu, Ipeld MOI0CoB,
POJIb MArHUTHOTO TIOJISL JIJIs1 KU3HU Ha 3eMJIe, MOJISIPHOE CUSHUE
Texuuueckue ycmpoucmea: HIEKTPOCKOI, aMIIepMETp, BOJBTMETP, PpEOoCTar,
CUETYMK  DJIGKTPUYECKOW  HDHEPrUH,  OJICKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEeIOXPAHUTENH, DSJICKTPOMArHUT, DSJIEKTPOJBUTATENh TIOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OnexkTpomMarHuTHbIe BOJHEL. [1Ikana s5ekTpoMarHuTHRIX BOJTH
3.20 JlyueBas monens cBeta. IIpsiMonnHeHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomiienue cBeta. 3aKOH IPEIOMIICHUS CBETA
3.23 Hucnepcus cBeTta
324 Jlunza. Xox nyueit B nuH3e. POKyCHOE paccTOsiHUE JMH3bL. OnTuyeckas cuia
' nuH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue mpuoopsl
IIpaxmuueckue pabomul
###Par#Ht#lI3mMepeHre ONTHYECKON CHIIBI coOuparomield IUH3bI;, (OKYCHOTO
paccTosiHUsL COOMpArONIe JIMH3KI (110 CBOWCTBY PABEHCTBA pa3MEPOB IpEaAMETa H
M300pakeHusi, KOrjaa MpeAMET PacIoyioKeH B JIBOMHOM (oKyce), MoKazaTems
3.26 IIPEIOMJICHUS CTEKIIA.
###Par###lccienoBanue CBOWCTBA HM300pa)KEHUs, MOJYYECHHOTO C ITOMOIIBIO
coOuparomel JIMH3bI; U3MEHEHUS (OKYCHOTO PpACCTOSHUSA ABYX CII0KEHHBIX
JIUH3; 3aBUCHUMOCTHU yTja MpPeIOMJICHHs CBETOBOTO Jydya OT YIja MajeHusl Ha
IPaHULE «BO3YX — CTEKIIO»
397 Qusuueckue senenuss ¢ npupode: 3armenuss ConHua u JlyHel, 1Berta Teu,
' ONTHYECKHE SBJIEHUS B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MApPax)
308 Texuuueckue ycmpoticmeéa: OUYKH, TEPHUCKON, QoToanmapaT, ONTHYECKUE
. CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHUA
4.1 PannoaktuBHOCTh. Anb(da-, Oeta-, raMma-uznydenus. Peakiuun ansda-u Oera-



pacmaja

4.2 OmnpiTel Pesepdopaa mo paccessauro anbga-gactuil. [Imanerapaas Moaens atoma

4.3 CoctaB aromHoro saapa. 3oromnbl

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SAnepHblie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOIO U MaCCOBOT'O YUCE
DQusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIM pPaaUOaKTUBHBIA  (oOH,

4.6 KOCMHUYECKHE JIy4d, pPaJdOaKTUBHOE W3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
I[GP'ICTBI/IG paarOaKTUBHBIX 1/13J1yqu1/11”4 Ha OpraHu3m 4CJIOBCKaA

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAJIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, ssACpHasd OHCPIreTUKa



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

1. ®usuka - 7 knace, [epoimkun A. B., [PODA, Mocksa — 2023 r.

2. @wusuka - 8§ kinacc, [lepeimkun A. B., IPO®A, Mocksa — 2023 r.

3. ®wusuka - 9 kiacc, [leppiikun A. B., JIPO®A, Mocksa — 2023 r.

4. Coopnuk 3ana4 no ¢pusuke. 7-9 ki. / CocraBurens B. U. Jlykammuk, -
24-e u3x. - M.: IIpocsemenne, 2019 r.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. I'yrauk E. M. Tematnueckoe U Moypo4yHOE MJIaHUPOBaHUE K YUeOHUKY A. B.
[Meppimkuna «®@usuka. 7 xknacey / E. M. I'ytauk, E. B. PeibakoBa. [Tox pen.
E. M. I'yrauk. - M.: [Ipoda, 2002. - 96 c. ui.

2. I'yrauk E. M. Tematudeckoe u OypoyHOE IUTAHUPOBaHHUE K yueOHUKY A. B.
[leppimkuna «®usnka. 8 kimace» / E. M. I'yrauk, E. B. PribakoBa. Ilox pen.
E. M. I'ytauk. - M.: [poda, 2002. - 96 c. ui.

3. I'yrauk E. M. Tematnueckoe ¥ MOypoYHOE IUIaHUPOBaHUE K yueOHUKY A. B.
[Tepprimkuna «®usnka. 9 kmace» / E. M. I'yrauk, E. B. Peibakosa. Ilox pen.
E. M. I'ytauk. - M.: [Ipoda, 2002. - 96 c. ui.

4. Kabapaun O. ®@., Opnos B. A. ®usuka. Tectsl. 7-9 kiacchbl.: Y4eOH.-METOI.
noco6wue. - M.: llpoda, 2000. - 96 c. um.
5. [Toypounsie pazpabotku no ¢usuke C.E.llonsuckuit. k YMK A.B.

ITepsimkuna M.: «BAKO», 2004 - 223 c.:ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Enwnas xomrekius mudpoBbIix 00pa3oBaTeIbHBIX pecypcoB http://school-

collection.edu.ru/catalog/.

2. ®enepanbHbIN HEHTP UHPOPMALMOHHO- 00Pa30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru/catalog.page.

3. Caiir «DnemenrtapHas dpusuka» http://elfiz.ru/.
4. Caiit «Knaccuas ¢usuka mist mobo3HaTensHbIX» http://class -
fizika.narod.ru/index.htm.

5. bub6mmoteka I1OK https://m.edsoo.ru.
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