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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMmbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copmepxanne mporpaMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOUIMXCS W OPTaHU3ALMI0 H3YUYCHHS
bu3MKN Ha NEATeTBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXKHOCTH Yy4ueOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TNPEAMETOB Ha ypPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
NOMOIIM YYUTEIIO B CO3/IaHUU paboyell MporpaMmsbl 0 y4eOHOMY IPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJ0rnen, acTpOHOMUEN 1 pu3nUecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MPEIOCTaBiseT Hauboliee SICHbIC
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CI0C00a MOIyUYCHHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne @¢usukun Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e HHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHbIC
JI0Ka3aTesIbCTBA JIJISl OJTy4EeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUSA
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro npenmera «Dduszuka» B



oOpa3oBaTenpHBIX opraHuzauusix Poccuiickoit dDenepanuu, peanu3yroIIUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHON pElICHUEM
Komnernn Munucrepcersa npocseienust Poccuiickoii @enepanuu (IpoToKosa oT 3

nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3MKU:

npuoOpeTeHNE WHTEpeca M CTPEMIICHHS OOydYarommxcsi K HaydYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTUE WX HMHTCIUICKTyIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METO]Ie IMO3HaHUS M (DOPMUPOBAHHE
MCCJICIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;
¢dbopMHpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopmupoBaHUEe TPEACTABICHUN O PoJu (GU3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  chepax  Oyayumen
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHenIeMy o0y4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTrkeHne 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHWU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHHS C
WCITIOJIb30BAHUEM TIOJTyYCHHBIX 3HAHUN;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEHIINX pacdYETHBIX 3aJad ¢
UCTIOJIb30BaHUEM buzngeckux Mojiene, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh MIPUPOHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(poOpMaIMEldl PU3MUECKOTO COAEpKaHUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cdepaMu mpodheCcCUOHATIBHON AeSTEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYECKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B 8
KJ1acce — 68 yacoB (2 4aca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneno).



[Ipennaraemslii B mporpamMmMe no (u3HuKe nepeyeHb JadopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHMUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN
o0yyaromuxcs, CHUcKa dKCIEPUMEHTATBHBIX 3a/laHul, MpeiaraeMblX B pamKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKE.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBineHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd HU3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBId METOJ IMO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. @uznyeckue npuOOpPhl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI ASJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.

2. M3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIAOTO TEA.

4. OrmpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJIbl, HX pa3smepbl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne dactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelictBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUSL.



2. Habmonenue nuddysumn.
3. HaOmionenue ~ siBIeHUN,  OOBSCHSIOUIUMXCA  MPUTSHDKEHUEM WM
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJB30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe H B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SIBnenne uHEpUUM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHe TeNl KaKk NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIICHHE TATOTEHHSI U CUJIA
TshkecTr. Cuila TshKeCTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomencTByromas cui. Cuina TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHme MexaHMUeCKOTro JIBHKEHUS TeNa.
2. N3mepeHune cCKOpoCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBeHus: MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM ITUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT 00BEMma, Temmeparyphl. llepemada maBieHUsS
TBEPABIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBienue. [IpuuuHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABICHHUS.
3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKHIKOCTH.
8. YcloBHE IUIaBaHUsI TEJI: TIJIABAHUE WIIH MTOTPY>KEHUE TEJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJIa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IOTPYKEHHOE B KUJKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIbL, JEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B KUJIKOCTh
YacTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpeIeNIEHUE €€ TPYy30MOABEMHOCTH.

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [I[pumeHeHue npaBusia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJI mpocteix Mexanu3zmoB. [IpocTbie MexaHHU3MbI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpaleHye 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThI CUJIbI TPEHUS P PABHOMEPHOM JIBUYKEHUU TEJa I10

TOpPU30HTAJIbHOW IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM IIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupEeHne U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH DJHEpPruu:
TeIUIoNepeaya U CoBepiieHne padoThl. Buabl Terionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBinenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble IBUTaTENN U 3aIIUTA OKPYKAIOIIEH CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUSL.
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Hab6mronenune nuddysun.

HabGnronenue siBjeHNi cMaunBaHUs U KallWJUISIPHBIX SIBJICHH.
HabnrogeHue TemioBoro paciupeHus Teul.

M3MeHeHue AaBieHUs ra3a IpU W3MEHEHUU OoObEMa M HArpeBaHUM WU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/iIeHue Ipu COBEPUIEHUH PaOOTHI.

HarpeBanue npu coBepiieHnH paObOThl BHEIIHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSXKECHHUS.
OMNBITHI O BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OHHEpPrud Tella B pe3yJibTare
Terionepeaayn U padboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METATUIMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPIO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. YICIBHOE COMPOTHUBJIECHUE BellecTBAa. 3akoH Oma
I ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COCTMHEHNE MPOBOIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DneKkTpudecKre enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I Ku3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOSHHOTO TOKa. Mcrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHUE dIEKTPOMAarHuTHON MHAYKIUU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpoiCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHHUKH TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. U3mepenune cuibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs BOJIbTMETPOM.
. Peocrar n marazuH COnpoOTUBIICHUM.
. BzanmoencTBue moCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarHuTtHoe 1oje Toka. DIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND IMTOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OmneiTel @apases.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHie CUIIbI TOKA.

N3mepenune 1 peryjJupoBaHue HAIpPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOTr0 TOKA, UAYILIET0 Yepe3 Pe3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHECHUU
U pa3zelICHUN.

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM.



19. KoHctpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anekTpoaBUraTeIbHOW yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHJIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMUYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMONIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABmkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEHHOe JBrkeHue. (CBoOomHOE
nagenue. OnwiTel ["anues.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron m yacrota oOparieHus.
JIunelHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTtona. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianet BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. M3meHenue mmmyiibca. UMmysibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckartou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HalnrogeHne MexaHM4eCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.
4. HccnenoBaHre NMPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.
HabGnronenune nBmkeHus Tea Mo OKPYKHOCTH.



9.

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

Habmonenne MexaHn4ecKux sSIBJICHU, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO
KaOuHeTa PU3MKH.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

H3meHeHune Beca Tena npu yCKOPEHHOM JBUYKCHUU.

[lepenaua umitynbca Mpy B3aMMOACUCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHMe UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITyJIbCa TIPU a0COIIOTHO YIPYTrOM B3aUMOICHCTBUU.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPIHH MPU JABHKEHUU TeJla o1 JeHCTBUEM
PYKHUHBI.

Jlabopamopnvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

Omnpenenenne cpeHEed CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tela MNpU PABHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOU IIOCKOCTH.

HccnenoBanye 3aBUCMMOCTM MYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBM)KCHUHU O0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HaYyaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanve 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGUIeHTa TPEHUST CKOJIBXEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPY PABHOMEPHOM JIBUYKEHUU TEJIa I10
TOPU30HTAJIbHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYrOCTHM TpU  THOABEME TIpy3a C
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yueHue 3aK0HAa COXpaHEHHUsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKui U NpYKUHHBIM MasATHUKH. [IpeBpanienue
SHEPrUU MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHsle — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxenue 3Byka. MHOpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue koneOGaHuil Tesl MOJ ACHUCTBUEM CHUIIBI TSXKECTH U CHUIIbI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKISHHBIX KOJIeOaHU U PE30HAHCA.
PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30HAHC.
JIaﬁopamopnbw pabomul u onvimeol.
1. OmpezgeneHne dYacTOTbl M TepUoja KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOJIeOaHUH MPYKUHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACChI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb Mepuoja  KoJeOaHwuii
NPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3MmepeHue yckopeHus CBOOOIHOTO MaJeHUSI.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHhIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmnosb3oBaHue
AJIIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padbomul u onsimel.
1. W3yuenue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ AIBJIEHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMosmHerHOE
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpelomMieHus cBera. [lonHoe BHYTpeHHee
OTpakeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa nyued B inH3e. OnTudeckas cucrema oToarapaTra, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. bam3opyKkocTh U JadTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX LBETOB. J(Ucniepcus cBeTa.

Jlemoncmpayuu.

[IpssmonuHEHOE pacIPpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n3o00paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop nydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHut ¢ TOMOIIBIO JTH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riiaza.

11. PaznoxxeHue 6eioro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0r0 CBETA IPH CIOXKEHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIjla OTpPaXEHHUsI CBETOBOIO Jydya OT yria
naJIeHus.
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2. W3ydenne xapakTepuCTHK H300pakeHHUs IpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIIEHHUS] CBETOBOTO Jiyya OT yrja
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyueHnue n300pa’KeHHI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PAaCCTOSIHUSI M ONTHYECKON CHIIBI COOMpArONIei
JVH3BIL.

6. OIBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mimanerapnas mozens aroma. Mogens aroma bopa.
HcnyckaHue u noromenne ceera aroMoM. KBaHThI. JInHEN4aTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusa. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopens atomHoro snpa. M3orombl. PannoakTuBHBIE
npeBpaienus. [lepro momypacmnana aTOMHBIX SEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnass sHepreTvka. JleWCTBHUS paguOAKTUBHBIX W3JIyYEHUH Ha >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroneHue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnepoBaHue TPEKOB: M3MEPEHHE SHEPIMU YACTHUIIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IIAIOIMIUN MOYJIh TIPEAHA3HAYEH JJISI CUCTEMATH3alUN
1 000011IeHUS TPEIMETHOTO COJIEP KaHUS U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (U3MKH, a TakKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajig 0Oydarommxcsi, BHIOPABIIMX 3TOT
y4eOHBII NpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, GopMHUpYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHWE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKue
SBJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHUCIE
KauE€CTBEHHbBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKTep TaHHOTO pa3jielia peaausyercs 3a
CY€T TOTO, YTO OOYHJAIOIINECS BHITIONHSIOT 3aJaHMs, B KOTOPBIX UM TpeIJaracTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUW pAaClO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METOJIbI UCCIIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHs] TEOPETUUECKUX BBIBOOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOoJiee BaXKHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nUecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KadyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHHE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEAEHUS Ha
TPaHCIIOpPTE, HA JOpOrax, C AJNEKTPUUYECKUM M TEIIOBBIM 00OPYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

- chopMupOBaHHOCTH HABBIKA pedIeKCHUU, PU3HAHUE CBOETO MpaBa Ha ONTHOKY
Y TAKOI'O %€ NpaBa y APyroro 4eJoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU NPaKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUCHHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrM4eCKOro BOCIIUTAHHUSA :

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Kalollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M TNPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IPYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD,

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSL, TUNIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUN C Y4YETOM BIIMSHHMS Ha OKpPYXaroLIyK Ccpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBl MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICUCTBUS,  PETYJSTUBHbBIC
yHUBEpCaIbHbIC YUeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YYeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeicTBHUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUUA, OCHOBAHHMSI JJIS
0000IIIeHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JaHHBIX W HAOJIOICHUSAX, OTHOCSAIINXCS K (DU3UUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICJACTBCHHBIC CBS3M IIPH HM3YYCHUU (PU3NICCKUX
SIBJICHHI M ITPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 peleHus yaeOHOH pru3ndeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
TOJIXOJISIICTO C YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEI0BATEIbCKUN HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nndopmanmueii:

MPUMEHSTh Pa3IUYHbIE METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WA JIaHHBIX C Y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABICHNUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH pellacMbie 3aJa4ll  HECIIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 1X KOMOWHAITASMH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

B XO7Ie OOCYXKJeHUs y4yeOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
01arokeaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXKICHHUS C CYXACHUSAMH JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE U CXOACTBO IMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABISATh PE3YIbTaThl BHIIOJHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYILIECTBA KOMAaHIHOW U MHIUBHUIYaJIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUS
no e€ JOCTIKEHHUIO: paclpeiessaTb poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO 4acTh pabOThI, JOCTUTrasi KAYECTBEHHOTO pe3yJIbTaTra 1o
CBOEMY HAIlPaBJICHUIO U KOOPAUHUPYSI CBOU JIEHCTBUS C JPYTMMH YWICHAMU
KOMaH/1bl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7auu WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]))  PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3MYeCKOro HUCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMid, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYTOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (U3NIECKUX 3a]1a4 UK
B YTBEPXKJICHUSX HA HAYUYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI



K xonIy 00ydeHus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIBb30BaTh  MOHATHSA:  (pU3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPABHOACHCTBYIOIAs
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITNECS COCY/IBI;

pasnuuath sBiaeHUs (qudQy3us, TEIIOBOE ABUKCHHE YacTHIl BEUIECTBA,
PAaBHOMEPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JBWXKCHHUE, HWHEpLud,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, epeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPAILEHUS MEXaHMYECKOU
HHEPrUMr) MO OMUCAHUIO UX XApaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CHIBI TPEHUS B IPUPOAE U TEXHHUKE, BIIUSHHE
aTMOC(epHOro JaBJICHUS Ha >KMBOW OpraHU3M, IUIaBaHHWE pbIO, pblYaru B
TeJe 4YeJOBeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, Ty Th,
CKOPOCTb, CPEIHsIsA CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tea,
cujia TpeHus, AaBjaeHue (TBEPAOro Tea, KUJKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUA MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL JHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKU CMBICI UCTIONB3YEMbIX BETUUHH, UX 0003HAYCHUS U €UHULIbI
(GU3MYECKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MUECKYI0 BEJIMYMHY C JAPYTMMHM BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOM



SHEPruH, TpPU DTOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aIIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, POILIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIJIOBUS 33Ja4y 3aIMCBIBATh KPaTKOE YCJIOBHE, NOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ad, OLICHUBATh PEATHMCTHYHOCTh
NOJy4Y€HHOM (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U MHTEPIPETUPOBATH IMOTYYEHHBIH
pe3ynbTaT, HAXOAUTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3yabTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIOJIHATHh MPSMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBONUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO IBMXKYLLIETOCA TeJla OT BPEMEHU JBUKEHUSA TeJa, CUITbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOIIAANA CONPUKOCHOBEHMS TEJI, CHUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOOUpaTh YCTaHOBKY U
BBIMOJIHATh W3MEpPEHUs, Cienysl MPeaioKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BHJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, Kod3(pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIOKEHHOW HHCTPYKLUHU: TPHU BBIMOJIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaUYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phluar, MOJBUXKHBIN 1 HETIOJIBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHMYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEphl  (HAXOAuTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOMU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHS B OKPYIKaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACIHSTH
uHPOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTepHer, BiaaeTh MNpuUEMaMHU KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKU (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJInyHO AeNaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TP 3TOM TPaMOTHO HMCIOJb30BaTh M3yUYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3EHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HWCCIEAOBAHHUH PpaCIpPEACISTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOUIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC TeNa, HACBHIIICHHBIH M HEHACBHIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DJHEPIUs, TEIUIOBOM JBUTATElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, IEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACHIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIPHBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllUs, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTuIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTpHU3aLUs TeN, B3AUMOJEHCTBUE 3apsA0B, JEHCTBUSA JIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JICHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID WX XapaKTEpPHbIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (DU3MUECKUX SBJIEHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWUDIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B mpupoe, usiydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsI, CHETa, AEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend NoI0COB, POJIb MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NpPU 3TOM MEPEBOJAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3NYECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCIIOIB3YS
¢duznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEJIbHAs TEIIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJedbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJIE3HOro JACHCTBUS TEIMIOBOU



MalIMHbI, OTHOCUTENbHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUYECKUN 3apsi, cuia
TOKa, D3JIEKTPUYECKOE HANpsHKEHHE, CONPOTUBJIEHUE IPOBOJIHMKA,
yAETBHOE CONMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3UUECKUN CMBICI
UCIIOJIb3yEMbBIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (DU3UUYECKUX BETUYHH,
HaXOAUTh (POPMYJIBI, CBSI3BIBAIOLIUE NAaHHYIO (U3NYECKYIO BEIUYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH HU3YYEHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKONM TEOpUU
CTPOEHHS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 711 yJacTKa LEenu, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPTUH, ITPH 3TOM J1aBaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allUChIBATh €M0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYEeCKUux
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YsS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [JI  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOJUMble il €€ pelleHHs, NPOBOAMTH pPacu€Thl M CpPAaBHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOUIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIEJOBaHMS, BbIAEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3WYECKUX SBICHUH WU
(bu3MYEeCKUX CBOMCTB Tell (KamWJUISPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpH M3JIYYEHUU OT IBeTa M3JIydaromield (Moriouaromniei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHs] BOJBI OT TEMIIEpPaTyphl KUJIKOCTH U
IoWaaM €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJIECHUCTBHE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TMOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,
CBOMCTBa 3JIEKTPOJABHUTIATENsl MOCTOSSHHOTO TOKa): (OpMYIUpPOBATH



IpOBEpsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (HOPMYIHPOBATH BHIBOBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIaAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIb30BAHUEM aHAJIIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHUS U YAEIBHOTO COIPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPsHKEHWs HA  IPOBOJHUKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINOJHATh WU3MEpPEHUs, Cilenysl MPEeao)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/JIBI T10 PE3YJIbTATAM UCCIIEIOBAHNUS;

IPOBOJUTh KOCBEHHbIE WU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
DKCIEPUMEHTAJIBHYIO YCTAaHOBKY, CIEAysl MPEMJIOKEHHON WHCTPYKLUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYMHBI;

cOOJII0/1aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPONIPUOOPHI (mpuMepsI), AIIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3WYECKHUX SIBJICHUN M HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHErO CropaHus,
ANIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENend ¢
NOCJIEIOBATEIbHBIM U MAPAJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYEHHSI SJIEMEHTOB JIEKTPUUECKUX LIETIEH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKMX 3HAHUUW B TIOBCEJIHEBHOMU



XKU3HU 1)1 obecriedeHusi 0€30MacHOCTU MpH oOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHS 3I0POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IYTEM CpPaBHEHHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3HUECKOTO COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHMS,
o0o0mias MHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YKCJI€ MyOJIMYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YYEHHBIM TOHATUUHBIMN ammapaT Kypca (U3MKH, COMNPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALIAEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIECIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJAJ B
NEeATEIbHOCTh TPYMIIbI, BEICTPAMBATh KOMMYHUKATUBHOE B3aMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTB pa3peliaTb KOH(PIUKTHI.

K koHIily oOyuenus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, edopManus
(ympyrasi, miacTHYecKasl), TPEHHE, LEHTPOCTPEMHUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LHEHTpP TSHKECTH TBEPJOTO TENa, pAaBHOBECHE, MEXaHUYECKUE KOJIEOAHUsS U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPA3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, aib(da, OeTa- 1 ramMmma-u3Iy4eHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJECHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE



3BYKa, NPSIMOJIMHEWHOE paclpOCTPaHEHUE, OTPAKEHUE W NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOZHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX SBJICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHHUS B MPUPOJIE:
MIPUJIMBBI U OTJIUBBI, IBUKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE JIEWCTBHE BUIMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAaKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTUBHBIX W3IyYEHUA Ha
OpraHu3M 4eJIOBEKa), MpPH ATOM MEPEBOJMUTH MPAKTUYECKYIO 3ajayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tella, HUMIYJbC Tela, HMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHuH, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHHUS Cpefbl), MpPU OMHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO0 (PU3NYECKYIO BETUYHMHY C APYTMMH BEIUYHHAMM,
CTPOUTDH rpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULIMA CHJI, NPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO U MAaCCOBOT'0 YUCEN
OpU SJAEPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA UM 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4u (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKUE BEITMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHSI 3a7jaul 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAIONINE WM W30bITOYHBIE IaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl PEIICHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUI U OTIBITOB,;

IPOBOJAUTH OMBITHl MO HAOTIOACHWIO (U3MUECKUX SIBICHUW WK
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJEOaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUEHUE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB M3IIyUYECHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMUCHIBATH X0/l OTBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe U3MepsIeMOl BeIMYMUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHOAa
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpak€HHUs CBETa OT yrjla MaJeHUs W yria MpeIoMJIeHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCHMOCTHU



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKoOB, JejaTh BBIBOJBI IO
pe3yJibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparolmeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsl, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTM3UPOBATH MOJyUYCHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

CO0JII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
00opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIE TIPU3HAKK W3YYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW M  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH,

UCTIOJTb30BaTh CXEMBI I CXEMAaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MpHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI JUIs
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JiJ1s1 obecrieueHusi 0€30MacHOCTH TpU oOpaIrieHnuu ¢ mpudbopamMu u
TEXHUUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHUS B OKPY KaIOIIEH Cpeie;

OCYIIECTBIISATh TOWUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3allpoc, HaXOAUTh
NyTU ONpPEeNIEeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(QOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YUY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COAepKaHUs, CIIPABOYHbIE MaTepUabl, pECYpPChI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusi HPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
myOJIMYHO TMPEICTaBIATh PE3yIbTaThl MPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIbHOCTH, TpPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar HM3y4dyaeMoro pasjena (pU3MKd U CONpPOBOXKAATH
BBICTYIUICHHE IIpe3eHTale ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcbl
Paznen 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bubnuoreka [{OK
1.1 ®dusnka - HayKa 0 IPUpoe 2
yia o HpHpo https://m.edsoo.ru/7€416194
b K
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METOJ TO3HAHUS 2 1 bubmmorexa [IOK
’ Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 C 1
TpocHHe Betiectsa https://m.edsoo.ru/7f416194
29 JIBM>XKeHUE U B3aUMOJICICTBUE YaCTHIL ) 1 bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
2.3 ArperaTHbie COCTOSIHUS BEIIIECTBA 2
p HI https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHe Tel
bu6 OK
3.1 MexaHu4ecKoe ABIKEHUE 3 nosmorexa I

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




bubnmoreka [IOK

2 u 4 1
3 HEPHIA, Macea, TIOTHOCTE https:/m.edsoo.ru/7£416194
bubnunorexa LIOK
. .B 14 2
3:3 Cta. Buget i https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubanoreka [JOK
’ TEJIaMH, ) KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4, A
3 TMOCHEPHOE AaBCHIC 6 https:/m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznea 5. PaGora n MomiHOCTDH. JHEprus
bu6nunorexa LIOK
.1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 Mexannyeckas SHEpPIrHs 4 1 Brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pasnen 1. TenioBble siB1eHUs
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmmorexa LHOK
' P - https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 21 1
1.2 Tenobsie npoueccer > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pasnen 2. DuiekTpu4ecKkHe M MATHUTHBIC SIBJICHHSA
21 DNeKTpUUYeCKHe 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
’ 7 X B3aUMOJIeHCTBIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. i 7 2 2
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 0 7 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHUTHDIC ABIICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
ICKTPOMArHHTHAS HHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5




9 KVIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nu(ppoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznea 1. Mexannueckue siBJeHUS
L1 MexaHndeckoe OBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
’ OIKMCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 B3aumoneiictsue e 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUA 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. MexaHn4yeckue K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 Mexanunueckue kojieda 7 3
NAHITACCIHE KOCOAHHA https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 Brommorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3pnen 3. DiieKTPOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJE U
’ OJICKTPOMAarduTHBIC BOJTHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIE IBJICHUSA




4.1 3aKoHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ad4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmorexa [IOK
5.2 6 1
CTpoctiiie aTOMHOTO 51pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 A 1 1
JI€PHBIC PEAKLIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paznea 6. [loBTopuTtenbHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
’ Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usnka — Hayka o npupoje. SBieHus
npupoabl. Guznueckue ABICHUS

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

MexaHI/IquKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKHC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC SAABJICHUSA

dusznyeckue BEIUUYUHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU IIOMOILY XKUJIKOCTHOTO
TEPMOMETpA U AaTYUKa TeMIepaTyphl"

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE HAYKH
HU3y4aroT npupoay. EcTecTBeHHOHAYUYHbIN
MeTo no3Hanus. Onucanue pU3nyecKux
SIBJICHHI C TIOMOIIBIO MOACIICH

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIpoBepka runoTess:
JAJIbHOCTh MOJIETA [IapuKa, MyIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIE
BBICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

JIBU>KeHUE 4acTUIl BEIIECTBA

bubnunotexa LIOK
https://m.edsoo.ru/ff09fe0a

bubnunorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccienoBanue «OnbITHI 1O

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmocBs3b MKy CBOMCTBAMH BEILECTB B
1 Pa3HbIX arperaTHbIX COCTOSHUSAX U UX Bu6mmotexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
12 Mexanuyeckoe aBuxeHue. PaBHoMepHoe u bubnnoreka [JOK
HEPABHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnuoreka [IOK
13 CropocTs. EMHHLEL CKopoCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nmyTu 1 BpeMeHM IBHKEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ac4
Nuepuus. 3akon nuepuun. BizanMoencreue
15 Tell II:aK [IpUYMHA I/ISMpeHeHI/ISI CKOpOCTH bubmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
JIBIKEHUS TEIT
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubnuoreka [{OK
o0BeMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTU TBEPJOTO TEJIa»
18 Pemenne 3anau mo teme "IIIIOTHOCTE bu6nunorexa LIOK
BemiecTra” https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas padorta «3yuenue
20 3aBUCUMOCTH pacTsKeHHs (edopMariim)

IIPYKUHBI OT NIPUIIOKEHHON CUIIBD»




21

SIBnenune taroreHusa. Cuia TOKECTH

CBs13p MEX]ly CUJION TSKECTU U Maccoi

bubnunorexa LIOK

22 Tena. Bec Tema. Pemntenue 3amad mo reme

" " https://m.edsoo.ru/ff0al778
Cuiia tsxectu

” Cuia TsSKeCTH Ha APYTrHX IJIaHeTaxX. bubnmnoreka HOK
Pu3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

bubnuoreka [{OK

24 Nsmepenune cun. JluHamomer

P A P https://m.edsoo.ru/ff0al8cc
Bbu6mmoteka [JOK

25 Bec Tena. HeBecomocTh 1

https://m.edsoo.ru/ff0al778

%6 CrnoxxeHue IByX CHJI, HalPaBJIECHHBIX 10 bubnnorexa [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYOIIAS CHJT https://m.edsoo.ru/ff0ala70

7 Pewenue 3apau o reme
"PaBHoaeiicTByromas cuin"

)8 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubmmnoreka HOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabora «M3yuenue

79 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHHS OT bubmmnoreka HOK
CHJIBI JaBJIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIIEH CHITBI
Pemenue 3anau no remam: «Bec Tenay,

31 «I'papuueckoe n3odbpaxxkenue cum, «Cuiibn bubmmorexa LIOK

P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEICTBYIOIIAS CUID»
0 KonTponbhas pabota no temam:

«MexaHn4yecKkoe ABHKeHHe», «Macca,




IUIOTHOCTHY, «Bec Tenay, «I'paduueckoe
n3o0paxeHue cuimy, «CUIbD

13 JaBnenue. CriocoObl yMEHbILICHUS U bubmmoreka [JOK
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUSI ra3a bubnmnoreka HOK
oT 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua maBneHust TBEPALIMU TEIAMU, bubnnorexa [JOK
JKUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
16 JlaBiieHue B )KHJIKOCTH U ra3e, BBI3BAHHOE bubmmoreka [JOK
JEUCTBUEM CUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaq mo treme «/laBnenue B bubmuoreka [{OK
KUIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnnoreka [JOK
38 Coobuiarommmecs cocy ikt https://m.edso:)_.[ru/fan2970
. bubmuoreka [IOK
39 TPuppasnneckuid npece https://m.edsogm/fan?) 136
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
A1 CYIIIECTBOBAHHMSI BO3AYIIHON 00OIOUKH bubnmnoreka [JOK
3emun. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPS
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne ng:?;jg::;;grouﬁfoazbsa
43 N3mepenue atMmocdepHoro aaBieHus. OmbIT bubnmoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(EPHOTO JTABJICHHS OT bubmuoreka [IOK

BBICOTHI HaZl YPOBHEM MOPs

https://m.edsoo.ru/ff0a2fc4




bapometp-anepouns. AtmocdepHoe

bu6nmmoreka [IOK

5 JABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe
nasjeHue"
47 JlelicTBuE ®KUJIKOCTH U T'a3a Ha MOrPYKEHHOE bubnmnoreka HOK
B HUX TeJ0. ApXHMeI0Ba Cujia https://m.edsoo.ru/ff0a3276
JIaGoparopnast padora «Onpenenenue
48 BLITaJI;)KHBZIOIH:ﬁ CHJIBI, ﬂeI;IDCTBonmefI Ha bubnnorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B )KUIKOCTHY
JlaboparopHnas paboTa 1mo Teme
49 «HccnegoBanue 3aBUCHMOCTH Beca Tella B bubnuoreka [IOK
BOZIE OT 00bEMA MOTPYIKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YacTH TeJay»
bu6nmorexa LIOK
30 Hnapartme Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas padora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3agau o temam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanue», «/laBnenue bubmorexa HOK
N https://m.edsoo.ru/ff0a3654
TBEPJbIX TEN, )KUJIKOCTEU U Ta30B»
but6mmorekxa [IOK
>3 Mexarriecias padora https://m.edsoo.ru/ff0a3f82
but6mmorekxa [IOK
54 MomntHocTs. EquHUIBEI MOIITHOCTH hitps://m.cdsoo.ruw/f0a3 82
55 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,

pa3BuUBaeMoOM IpH NoIbEME O JiecTHULE"




[Ipocteie Mexanu3mbl. Poruar. PaBHoBecue

56
CHWJI Ha phluare
KonTponbhas pabota no teme «/laBnenue
57 TBEPJBIX TN, )KUJIKOCTEH U Ta30By /
Bcepoccuiickas mpoBepouHas paboTa
PesepBHeIit ypok. Pabora ¢ Tekcramu 1o
53 TeMe «/laBieHue TBEPABIX TN, KUAKOCTEN U Bbu6moteka [JOK
ra3oB» / Bcepoccuiickas mpoBepouHas https://m.edsoo.ru/ff0a4fte
pabora
Preruaru B TexHuke, OBITY U IPUPO/IE.
59 Jlaboparopuas pabora «};/ICCJII;;())BaHI/IG 0.5 bubmmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3agaq mo teme «YcinoBus bubnuoreka [{OK
PAaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neiictpust
61 MexaHusMma. Jlaboparopnas pabota 0.5
«M3mepenne K11/ HakIOHHOM MIOCKOCTH
62 Pemenue 3agaa mo teme "Pabora, bubmmoteka IIOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexanundeckas sHeprusi. Kunernueckas u bubnmoreka [JOK
MMOTEHINATBHAS SHEPTUS https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIILHOE OINPEACIICHHE
65 W3MEHEHUS KHHETUYECKON U MOTEHIIMAIbHOMN 1

SHEPTHH MPHU CKATHIBAHHUH TEJIa IO
HAaKJIOHHOM IJIOCKOCTH"




66 Kontponbnas padota nmo teme «Pabora u 1
MOILHOCTb. DHEPI U

67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | bubmmoreka [JOK
TeMe "MexaHnueckoe nBimkeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHeIit ypok. Pabora ¢ Tekctamu 1o

68 , 1
teMe "Pabora. MouHocTs. DHeprus"”
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8 KVIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
. bubnnorexa [IOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPAOTO, JKUAKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIeCTBA Ha |
OCHOBE MOJIO)KEHHUI MOJIEKYJISIPHO-
KHMHETHYECKOU TEOpUH
5 Kpucrannuueckue u amopgHble Tena 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. | bubmuorexa [IOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cxKaThe 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBs3b TeMIepaTypsl CO |
CKOPOCTBIO TEIUIOBOTO IBUYKEHUS YaCTHUI]
9 Buytpennsist sneprust. CriocoObl H3MEHEHUS 1 bubmuorexa [IOK
BHYTPEHHEHN SHEPrUun https://m.edsoo.ru/ff0a5c60
bu6muoreka [IOK
10 Buas Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTnueckoe

. bubnmnoreka HOK
11 HCIIOJIb30BAHKE TEMJIOBBIX CBOMCTB BEIIECTB httos://m.ed 1 02650
ps://m.edsoo.ru/ff0a65c
¥ MaTepUaIoB B LEJSX dHEprocoepexenus"”
12 KonuuectBo Temnorsl. Y aenbHast bubnnorexa [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHHUE TEIUIOBOTO OajaHca. Bu6mmotexa [JOK
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast paborta "HccnenoBanue B 10K
noInoTeKa
14 ABJICHUS TEIJIOOOMEHA MPU CMELLIMBaHUU '
XOJO/THO 1 TOpsYeii BOm" https://m.edsoo.ru/ff0a6a98
Pacuer konuuecTBa TEIUIOTHI,
15 HEOOXO0IUMOTO JJIsl HArPEeBaHUA TeNa U
BBIICJIIEMOTO UM MPU OXJIAXKICHUU
16 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
YAEJIbHOU TEMJI0EMKOCTH BemlecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpIEBaHNE Bu6 OK
nonnoTexa
18 KPUCTAJUTMYECKUX TeJl. Y IeNIbHAsI TEeIIoTa 1
https://m.edsoo.ru/ff0a71d2
TIJTaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
yAEJIbHOU TEIJIOTHI TUIaBJICHHMS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHIEHCALIUS. bu6muoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbnas temiora
)1 napooOpa3oBaHUs U KOHJEHCAIUH. bubmuorexa [IOK

3aBHCUMOCTh TEMIEPATyPbl KHTICHHUS OT
aTMOC(epHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3myxa. JlabopaTopnas padora
"OnpeneneHre OTHOCUTEIBHOM BIIaXKHOCTH
BO3/IyXa"

Penrenue 3ama4 Ha onpeieTICHHE BIAXKHOCTH
BO3/IyXa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIMTIBI PAaOOTHI TETIOBBIX ABUTATEICH.
[TapoBas Typ6uHa. /I[Burarens BHyTpEHHETO
CrOpaHHus

25

26

27

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENIH U 3aIIATA OKPYKAOIIEH CPEIbI
3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUU
B TEILJIOBBIX ITPOLIECCaX

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"Tennossle sBieHus. MI3MeHeHne
arperaTHbIX COCTOSIHUI BeniecTa"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a7c7c

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a8312

28

KonTposabHas pabora no teme "TerioBsle
sBNIeHNs. VI3MeHeHne arperaTHbix
COCTOsIHUI BemecTBa"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpuszauus Tei. J[Ba poga
JNEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue "OnekTpu3anus Tel
MHAYKIHMENW U IPU CONPUKOCHOBEHHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a87e4

32

Onekrpuueckoe nojue. HampspkeHHOCTD
anexTpudeckoro noss. [IpuHnmn
CYNEPIO3ULIMH IICKTPUUECKUX TTOJIEH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8a0a




Hocurenn SJICKTPHUYCCKUX 3apsa10B.

33 .
DneMeHTapHblIi 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY W TUAIEKTPUKHU. 3aKOH bubnunoreka LIOK
COXpaHEHUs ANEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubnmnoreka HOK
DJIEKTPUYECKUX 3apAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
36 cymectBoBaHusl. MicTtounuku bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JleficTBUS 2JIEKTPUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlelicrBue
38 3JIEKTPUYECKOIO MOJIA Ha MPOBOJIHUKU U 1
JUAJIEKTPUKH"
39 DNEKTPUYECKUNA TOK B METAIUIAX, JKUIKOCTSIX bubmmnoreka HOK
M razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas ernb U €€ COCTaBHbIC YacTH
A1 Cuna toka. JlabopaTopHas pabota 0.5 bubnnorexa [JOK
"N3MepeHue U peryJIupoBaHue CUiIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. BoabTmerp.
42 JlaGopatopHas pabota "H3mepenue u 0.5 bubnmorexa LHOK
| https://m.edsoo.ru/ff0a9%e14
peryaupoBaHue HaPsHKEHUS
13 ComnpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmnoreka [JOK
COIPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 ANEKTPUYECKOTO COMPOTUBICHUS | bubnmnoreka [JOK

MPOBOJHMKA OT €T0 JJIUHBI, TUIOIIAIU
MOINEPEYHOI0 CEUCHUS U MaTepraia"

https://m.edsoo.ru/ff0aa738




3aBUCUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

bu6nmmoreka [IOK

5 3akon Oma aJig yyacTka 1enu https://m.edsoo.ru/ff0aad44a
JlaGopaTtopHast pabota "HcciaenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Yepe3 bubmmoreka [JOK
pE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U TApAILJIEIHLHOE
COEIMHEHUS IPOBOJHUKOB
JlabopaTtopHast pabota "I[IpoBepka npasuia
43 CJI0’KEHUS HANPSHKEHUN MTPU bubnnoreka [JOK
[IOCJIEIOBATEIILHOM COCAUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlabopaTtopHast padota "I[IpoBepka npasuia
49 JUIst cfmm I”)FOKa ipn napanienbll.;OM ’ bubmmorexa [TOK
" https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB
50 Pemienue 3anau Ha npumeHeHue 3akoHa Oma bubnnorexa [JOK
JUIA pa3IMYHOTO COEAUHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH ANEKTPUUECKOTO TOKA. bubmuorexa [IOK
3akoH J[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
57 JlaGopaTtopHas pabota "Onpenenenne bubnmoreka [JOK
PabOTHI M MOIITHOCTH AJIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYecKHe e U MOTpeOuTenn
53 AIIeKTpUYecKoii FHeprur B ObITy. KopoTkoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TocTossHHBIE MAarHUTHI, X B3aUMOJEHCTBUE
55 VYpoxk-uccnenosanue "M3yuenue monei bubnmoreka [JOK

MOCTOSIHHBIX MAarHuToB"

https://m.edsoo.ru/ff0ac3d0




MaruutHoe nojie. MarHuTHOE I10JI€ 3eMIIU U

bu6nmmoreka [IOK

56
€ro 3Ha4Y€HHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
57 "DnekTpruecKue 3apsaabl. 3apsKEHHbIE Tena bubmmoreka [JOK
U UX B3auMoaeucTus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c¢c
3JIEKTPUYECKUM TOK"
KonTtponpHast pabora o Teme
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
. . bubnuorexa [IOK
58 1 ux B3aumojencTeus. IlocTosHHBII
. " . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas
npoBepoyHas pabora
Pesepaublii ypok. Paborta ¢ Tekctamu mo
" . . " bubnunoreka LIOK
59 teme "[locTosHHBIN 2neKTpuuecKuid Tok" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas paboTa
OmneiT OpcTena. MaruuTtHoe nose
bubmmoteka IIOK
60 AIEKTPUIECKOTO TOKa MarHuTHoe 1mosie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHne >IeKTPOMArHUTOB B TEXHUKE.
" . bu6nmorexa LIOK
61 JlaboparopHas padota "M3yuenue aelictBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TIOJIS Ha MPOBOJIHUK C TOKOM
DIEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.
Hcnons3oBanue 31eKTpoABUTaTENICH B
62 e ec CTpOWCTBA a TpaHCIopTe bubmmorexa LIOK
TEXHUYECKUX WCTBaxX W Ha TPAHCIIOPTE.
yerp " P P https://m.edsoo.ru/ff0ac86¢
JlaboparopHas padota "KoHcTpyupoBaHue u
n3ydeHue paboThl dJEKTpoABUTATEIS"
63 OmnbiTel @apazest. 3aKOH JIEKTPOMarHUTHOM

uHaykuuu. [pasumno Jlenna




Onekrporenepatop. CriocoObl mOTydeHUs

64 ANEKTPUUECKOI SHEPTrUU. IIEKTPOCTAHIINI 1
Ha BO30OHOBJIIEMBIX HCTOYHHKAX YHEPTUU
65 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe 1
"DNeKTpUYEeCKNEe U MarHUTHHIE SIBJICHUS"
66 KonTtponbHast pabora o Teme 1 Bu6mmotexa [JOK
"OnexkTpuuecKue U MarHuTHbIE sABJIeHUS" https://m.edsoo.ru/ff0acb14
67 PesepsHblil ypok. Pabota ¢ Tekctamu 1o 1 bubnuoreka [IOK
teme "TeruioBblie siBIeHUs" https://m.edsoo.ru/ff0accSe
68 Pesepruslit ypok. Pabota ¢ TekcTamu mno 1
TeMe "MaruuTHbIe SABJICHUS"
OBILIEE KOJIMYECTBO YACOB I10 68 145
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9 KVIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
| Mexannyeckoe ABuxkeHue. MartepuanbHast |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXAHWYECKOTO NBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIUHENHOE ABUKEHUE 1 Bubmorexa ITOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSAMOIUHEMHOE IBUKEHUE. |
CpenHsst 1 MTHOBEHHAs CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubnnoreka [JOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOpPEHHOTO ABMXeHus. ['paduk 1
CKOpOCTHU
JlaGopaTopHas padora "OnpezaeieHue
7 CKO peHI/DII) Ten: npu aBHOpCKO €HHOM 1 1 bubmorexa [IOK
yerop pup . yerop " https://m.edsoo.ru/ff0adb18
JIBVOKCHUH 10 HAKJIOHHOM TUIOCKOCTH
8 CBoOoaHoe majgenue teia. OneIThl [aaunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 Ilepuon u yactora obpaiieHus. Jlunenas u 1 bubmorexa LIOK
p p ’ https://m.edsoo.ru/ff0ael76
yTJIOBasi CKOPOCTH
10 LleHTpOoCcTpeMUTENBHOE YCKOPEHUE 1




bu6mmoreka [IOK

11 [Iepssiit 3axkoH HproToHa. Bexktop cuibl hitps://m.cdsoo.ru/ff0ac612
12 Bropoi1 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0aec72a
. bubnnoreka [HOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui hitps://m.c dsogru IE0ac82
14 Pewienue 3a1a4 Ha npUMEHEHNE 3aKOHOB bubnuoreka [IOK
Hprorona https://m.edsoo.ru/ff0aebbc
bubnnoreka [JOK
= Cuna ynpyroeti. 3akon I'yka https://m.edsogru/fanecﬂ
16 Pemenue 3anau no teme «Cuita ynpyroctu»
17 JlabopaTtopHas pabora «OrnpeneneHue bubnmnoreka [JOK
JKECTKOCTH IPYKUHBD https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cua Tpenns https://m.edsogru/fanﬂ 38
19 Pemenue 3amau o reme «Cua TpeHUs» ngj;ifg;gﬁ};oafa%
20 JlaGopaTtopHast pabota "Onpezaenenue bubnmnorexa [JOK
K03 duImeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenne 3amgau no reme "3akonsl HeroToOHA. bubnmoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUA. Y CKOPEHHE CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHne Te1 BOKPYT
23 rpaBUTalnOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3amgau no reme "Cuina TsKecTu U bubnmoreka [JOK

3aKOH BCEMUPHOTO TSATOTCHHS"

https://m.edsoo.ru/ff0af5{8




HCpBaﬂ KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [IOK

25
HeBecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaibHOU TOUKH.

26 AbGcomotHo TBEpAOE Teno. PaBHOBecue bubnmoreka [JOK
TBEPAOTO TeJla C 3aKPErIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHOBecue MaTepuaJIbHOW TOUYKH.

7 AbGcomotHO TBEpAOE Teno. PaBHoBecue
TBEPJOTO TEJIA C 3aKPEINIEHHOW OChIO
BpauieHusi. MomeHT cuiibl. LleHTp TsxkecTn

)3 Pemenue 3agau o reme "MOMEHT CHJIBI. bubnuorexa [JOK
Hentp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

29 "MexaHn4ecKoe IBHKEHHUE bubmorexa LOK

N | ’ https://m.edsoo.ru/ff0b0408
BzaumoneiicTeue Ten
KonTponbHas pabota mo Teme
30 "MexaHNYeCcKOe IBIKEHUE bubmmorexa [IOK
N | ’ https://m.edsoo.ru/ff0b06ec
BzaumoneiicTeue Ten
Nmnynec Tena. Ummynsc cuiiel. 3aKoH
31 COXPAaHEHUS UMITYJIbCA. YIIPYTO€ U bubmmorexa [OK
p y o Py https://m.edsoo.ru/ff0b07fa
HEyIpyroe B3auMOJCICTBIE

1 Pemenue 3agau no reme "3akoH COXpaHEHUS bubnuorexa [JOK
uMIryibca' https://m.edsoo.ru/ff0b096¢c

1 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B [IPUPOJIE U TEXHUKE"

bubnmoreka [JOK
34 Mexanunueckasi paboTa U MOIIIHOCTb 1

https://m.edsoo.ru/ff0b0a84




Pabota cuiibl TSXKECTH, CUJIbI YIIPYTOCTH U

bu6mmoreka [IOK

35 CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OnpeneneHue
16 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHHUHU Te€JIa TI0 TOPU30HTAIIBHON
MTOBEPXHOCTH»
37 CBs13b sHepruu U padotsl. [loTeHnmanbHas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabota «M3yueHue 3akoHa bubnuorexa [JOK
COXpaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe IBUKEHHUE H €TO bu6nmoreka [JOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
47 3aryxaromue KonedaHus. BeiHyX/1eHHBIE bubnuoteka [JOK
KosiebaHus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaThueckuil U Ipy>KUHHBINA MasiTHUKU
Ypok-uccnenoBanue «3aBUCUMOCTb IEPUOAA
44 KoJIe0aHU# OT )KECTKOCTH MPY>KUHBI K MacChI bubmmorexa [TOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue 3HEprun Npu MEXaHUUECKUX
KoJIe0aHusIX
JIaGopartopHas padora «Onpenenenne
46 qacroim I/Ipl'IeprOJIa Kone6al:mﬁ Py KUHHOI'O bubmmorexa [OK

MassTHHKa

https://m.edsoo.ru/ff0blaec




JlaGopaTtopHnas padota «IIpoBepka

bu6mmoreka [IOK

47 HE3aBUCHMOCTH Nepro/ia KojebaHuii rpysa
p py3d. https://m.edsoo.ru/ff0b197a
MO/IBEIICHHOTO K HUTH, OT MACChl Ipy3a»
Mexanunueckue BoiHbl. CBoOiCTBa
bu6mmoreka [IOK
48 MeXaHM4eCKUX BOJH. [IpogosibHbIE 1
https://m.edsoo.ru/ff0b2 1fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koH(pepeHus "MexaHn4ecKHue BOJIHBI
B TBEpAOM Teiie. CeicMUYECKUE BOTHBI"
50 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa
51 VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
57 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
53 VYpok-koHpepeHuus "YnpTpa3Byk u bubnuoreka [IOK
uH(pa3ByK B IPUPOJIE€ U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bubnuotexa [JOK
54 3aKoHbI COXpaHeHUsl. MexaHnueckue
" https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJHBI
KontponbHas padoTa o Teme "3akoHbI
55 coxpaHeHus. MexaHndeckue KoyieOaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH
Ypok-koHpepenus "llxana
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionbs30BaHue bubnnorexka [JOK

BHGKTpOMaFHI/ITHBIX BOJIH OJI COTOBOI71
cBs3n"

https://m.edsoo.ru/ff0b2fe6




VYpoxk-uccienopanue "M3yuenne cBOMCTB

bu6mmoreka [IOK

59 AJIEKTPOMATHUTHBIX BOJH C TTOMOIIBIO
p | https://m.edsoo.ru/ff0b2c6e
MoOuIBHOTO TenedoHa
60 Pemenue 3aay Ha onpeeneHye 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DJeKTpOMarHuTHasi Ipupoja CBeTa. bubnmoreka [JOK
CxopocTth cBeTa. BomHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
bubmuorexa [JOK
62 pactipoctpanenue cBera. 3atmenus CoJHIa U
https://m.edsoo.ru/ff0b3658
JIyHbl
3aKoH OoTpa)keHus cBeTa. 3epkana. Pemenue
bubmuorexa [JOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKEHU S
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Tpenomiienue cBeTa. 3aKOH MPEIOMIICHHUS bubnnoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6mmoreka [IOK
65 Hcnonp30Banne MOIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c¢
OTpa)KEHHUS B ONITUYECKUX CBETOBOAAX
JlaboparopHnas pabota "HccrnenoBanue
66 3aBUCUMOCTH YTJIa MPEJTOMJICHHSI CBETOBOTO
Jy4da OT yIJIa MTaJIeHNs Ha TPAHUIIE "BO3yX-
crexso""
VYpok-koHdpepenuus "McnonabzoBanue
67 MIOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBA3B"
bubnmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI 1

https://m.edsoo.ru/ff0b3{2¢




bu6mmoreka [IOK

69 [Toctpoenne n3obpakeHu B IMH3aX
https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabora "Onpezneneaue
70 ok EHOFI; acETOﬁHH;I u OIEIaneCKOﬁ CHJIBI bubmmorexa LOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOMparoIIel JTUH3bI
71 Ypok-koupepenus "ONTHYECKUE TUH30BBIC bubnnoreka [HOK
npuoopsI" https://m.edsoo.ru/ff0c0a7e
b K
72 ['ma3 kak ontuyeckas cucreMa. 3peHue nomorexa 110
https://m.edsoo.ru/ff0b4684
7 Ypok-konpepennus "ledextsl 3penust. Kak
COXpaHUTH 3peHue"
Paznoxenue 6enoro csera B criekTp. ONbITHI
bu6mmoreka [IOK
74 Herotona. CnoxeHue crieKTpajibHbIX LBETOB.
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopaTtopHas pabota "OMBITHI 11O
75 pa3lioKEHUI0 OEI0ro CBETa B CIIEKTP U bubnmnoreka [JOK
BOCIIPUATHIO I[BETaA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"
VYpok-npaktukym "BoaHOBBIE CBOMCTBA
76 CBeTa: IUCIepcHsl, UHTepPepeHIus U
nudpakmms”
77 OmneiTel Pe3epdopaa u ruianetapHas Mojieb bubnmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanue v NoriaoueHe cBeTa aTOMOM. bubmuoreka [IOK
KBanTel. JInHEHYaThIEe CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HabmroneHre CieKTpoB bubnnoreka [HOK

UCIIyCKaHUs"

https://m.edsoo.ru/ff0c1550




bu6mmoreka [IOK

81 PaHoaKIHBHOCTS H €€ BUAL https://m.edsoo.ru/ff0c1672

%) Crpoenue atomHoro siapa. Hyknonnas bubnnoreka [HOK
MOJECIb https://m.edsoo.ru/ff0c18ac

83 PanunoaktuBHbIe npeBpareHus. M30Tomns bubmmorexa [IOK

https://m.edsoo.ru/ff0clal4

’4 Pemenne 3agau o teme: "PagnoakTUBHEIC bubmuorexa [JOK
npeBpalieHus" https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nonypacnana

26 Ypok-koHpepenmus "PagnoakTuBHBIC bubnnoreka [JOK
U3JIy4CHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 S nepuble peakunu. 3aKOHbI COXPAHEHUS bubnuorexa [JOK
3apsAI0BOTO U MACCOBOTO YMCE https://m.edsoo.ru/ff0c1c58

28 OHeprus CBA3M aTOMHBIX siziep. CBsA3b MacChl bubnnorexka [JOK
U DHEPruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "Anepusie peakuun”

90 Peakuuu cunrtesa u neneHus saep. bubnuoreka [JOK
Ncrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Vpok-koHpepennus "AnepHas sHepreTuka.

91 JleficTBHS paqOAKTUBHBIX U3Ty4YECHNUN Ha
JKUBBIEC OpPTraHU3MBbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe

9 "DJIEKTPOMarHUTHOE TIOJIE. bubnmoreka [JOK
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sABIEHUS"

93 KonTpomnpHas pabota mo Teme

"DNEeKTPOMarHuTHOE MOJIE.




:‘)J'IeKTpOMaFHI/ITHI)IC BoiHEI. KBaHTOBBIE

siBiCHUS"

94 [ToBTOpenue, o6o6meHue. Jlaboparopusie | 1 bubnmoreka [JOK
paboTsl o Kypcey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 0600mmenue. Pemenne

95 ACUYETHBIX M KAYECTBECHHBIX 3a/1a4 110 TEME 1 bubmmorexa [IOK
E) " A https://m.edsoo.ru/ff0c2572

TennoBsle mpoueccsl

[ToBropenue, 0600menue. Pemenne

bubmuorexa [JOK
96 pacyYEeTHBIX U KaY€CTBEHHBIX 3aJ1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22

"KII/] TermoBeIx aBuraTeaei"

IToBTOpeHue, 0600IeHNE. Perenue
bubmuorexa [JOK

97 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 [0 TeMe 1
" " https://m.edsoo.ru/ff0c2b30

KII/ anexTpoycTaHOBOK

08 [ToBTOpenue, o6ob6menue. Jlaboparopusie | 1 bubmmoreka [JOK
paboTsl o kypcy "CBeToBbie IBICHHS" https://m.edsoo.ru/ff0c2¢c52
[ToBTOpenue, 06061menue. Padota ¢

99 TEKCTaMH 10 TeMe "3aKOHBI COXPaHECHUSI B 1 bubmorexa HOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTrOopenue, o6o0mmenue. Padora ¢ | bubnuoreka [IOK
tekctamu 110 Teme "KojebaHus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 0600meHue. Padora ¢ 1 bubmmoreka [IOK
TekcTamu 1o TeMe "CBEeTOBbIE sIBIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenwue, 0600meHue. Pabora ¢

102 TEeKCTamMu 1o TeMe "KBaHTOBas U siAepHast 1
¢uzuka"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SBJICHUC

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Teld U (PU3MUECKUE SIBICHUS,
UCHONb3yd (PU3MUYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUILHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOJIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIUMHHMIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(opMyIbl, CBS3bIBAIOIIME JaHHYI (PU3UYECKYI0 BEIMYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BEITMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCHI U CBOWCTBA TEJl, B TOM
4yluclie MU B KOHTEKCTE CHUTyaluil MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKkux IaroB ¢ omopoil Ha 1 — 2
W3YYEHHBIX CBOMCTBAa (U3WYECKUX SBJICHUH, (U3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

peuaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONb3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBalolMEe (U3MUECKHE BEJIMYUHBI: HAa OCHOBE
aHaJlu3a yCJIOBUS  3aJaud  3alMChIBaTh  KpaTKoe  YyCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBl U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIE JaHHBIC, HEOOXOJUMBIC IS
peuieHuss  3aJad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PELIUTh MPH TTOMOIIN
(bu3MUeCKUX METOAOB, B ONHCAHUM HCCIEIOBAaHUS BBIIEIATH
MpoBepsieMoe  MpEeArnoyioxkKeHue  (Tumoresy),  pasauyarb U
HMHTEPIPETUPOBATh IOJYUYECHHBIN pe3ylbTaT, HAXOAUTh OIIUOKU B

XO0J¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

MPOBOJIUTH OTMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WM
¢bu3nueckux  CBOWCTB  Tel:  (OpMyIaHpoBaTh  MPOBEPSIEMbIE
NPENOJIOKEeHNsI, CcOOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3allMChIBATh X0/ OIIbITa U (I)OpMYHI/IpOBaTB BBIBOJbI

BBIIIOJIHATD NPSAMBIE U3MEPEHUS C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIECOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYUHBI OT JPYrOM C WCIOIb30BAHUEM MPAMBIX H3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHUHU Y4YEOHOIO HMCCIEI0BaHUs, COOMpPATh
YCTAHOBKY M BBIIOJHATh WU3MEPEHHUs, CIENys IPEUIOKEHHOMY
IaHy, (UKCHUpOBaTh pE3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTHU
(GU3MYEeCKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TaOaHIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

1.13

IMPOBOAUTE KOCBCHHBLIC HU3MCPCHHA q)mnqecxnx BCJIMYHH, CICOYys
HpeﬂHOX(eHHOﬁ HHCTPYKIHU: IIpU  BBIIIOJIHCHUU H3MepeHHfI
C06I/IpaTI> OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpHBIM 000PYyI0BAaHUEM

1.14

YKa3bIBaTb IPHUHIOUIIBI )ICfICTBI/ISI HpI/I60pOB N TCXHHUYCCKUX
YCTpOfICTB, XapaKTCPU30BaTh MPHUHIHUIILI ,Z[CﬁCTBPIH HU3YUYCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUSA,




1.15

UCTOJB3ysd 3HAaHUS O CBOWCTBAaX (DU3UYECKHX SBICHUH H
HE0OXOAMMBbIC (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOANUTH THpUMEphl (HAXOOUTh HHPOPMALMIO O IPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecrieyeHus Oe30MacHOCTH IIpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYKAIOLLIEH cpeie

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(POpPMALUHU B ceTH VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM U MyTEM CPaBHEHMS PA3TUYHBIX MCTOYHHKOB
BBIJICTATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WIIN

MOXET OBITh HEZOCTOBEPHOM

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO — JIUTEpaTypy  (PU3MYECKOr0  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeThb
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMALIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHPOpMAUu (HU3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIIEeHUs O
pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCICAOBAHWUN, TIPU ITOM
IrPaMOTHO HCIOJIb30BaTh M3YYEHHBIH MOHSITUWHBIN ammapaTr Kypca

(U3HKH, COPOBOXKIATh BHICTYIIJIEHUE MPE3eHTaLuel

1.19

NP  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEN0BAaHUM
pacripenieniath 00S3aHHOCTM B TIpyNne B COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NecTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeIbHOCTD IpyIIbL, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aHMO,Z[ef/'ICTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

1.4

1.5

pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (bHSH‘ICCKOC SABJICHUC

pacrio3HaBaTh NPOSIBICHUE H3YUEHHBIX (HU3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX SIBICHUI

OINMCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU ONMHCAHUH TPABUILHO
TPakTOBaTb  (U3MYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
0003HAaYEHUsI U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYH0 BEIMYHMHY C
JIPYTUMH BEITMYMHAMH, CTPOUTH TpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JAaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChbIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyaluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 5noruyeckux IMaroB ¢ MOMOLIbI0 | — 2 M3y4YEeHHBIX CBOMCTBA

(u3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THble 3aauu B 2 — 3 NeHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHalM3a yCJIOBHUs 3a1a4M 3allUChIBATH KPATKOE YCIIOBUE, BBIABIIATH
HE/OCTAaTOK JIaHHBIX JUIS pelleHHs 3a/laud, BhIOMpATh 3aKOHBI U
(dhopMyIbl, HeOOXOIUMBIE AJisi €€ pellleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh MOJYYEHHOE 3HaueHHE (U3NYECKOH BEIMYUHBI C

HU3BECTHBIMU JaHHBIMHU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU MMOMOIIU

(bHSI/ILIeCKI/IX MCTOJOB, HCIIOJIB3ysd OINMCAaHUEC HCCICIOBAHUA,




1.9

BBLACIATH HNPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL IPABUJIbBHOCTDH

TIOPsIIKA TTPOBEICHHUS CCIICIOBAHUSA, JIEIaTh BBIBOIBI

MPOBOJIUTH OTBITHl 10 HAOMIONCHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nueckux  CBOWCTB  Tel:  (OpPMyIHpOBaTH  MPOBEPSIEMBIE
MPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  MPEAJIOKESHHOTO

000pyI0BaHUS, ONKMCHIBATH XOJ] OIbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CPaBHUBATH
pe3ynbTaThl M3MEpPEeHUu ¢ ydu€ToM 3aJaHHOW  aOCONFOTHOU

IIOrp€IIHOCTHU

IPOBOJUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSAMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cleays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpadUKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHNA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ WM3MEpPEHHUs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€Qys MPEMJIOKEHHONM WHCTPYKLMH, U BBIYHUCIATH

3HAa4YCHUEC BCIINYNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKM Oe€30MacHOCTH Ipu  pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHUH U HEO0OXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHUEC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH 1o CX€MaM U CXEMAaTUYIHBIM PUCYHKAM, COCTABJISIThH CXCMbI
QJICKTPHUYICCKUX ueneﬁ C MOCICAOBATCIbHBIM W MHapaJlJICTIbHBIM
COCAUHCHHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETEeH

1.16

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHON JKM3HM Juid oOecriedeHuss Oe30MacHOCTH IpHU

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.17

COXpPaHCHUA 3J0pPOBbA U COGJIIOI[GHI/IH HOPM 3KOJOTHYCCKOTro

MOBEICHUS B OKPY’KAIOLIEH cpefie

OCYILLECTBIIATh HNOUCK HMH(pOpMAIMM (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHUKOB BBIIEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

WCIIONb30BaTh MPU BBIOJHEHUH Y4Ye€OHBIX 3aJaHUA HaAy4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJAEP)KaHHUS, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu HMHTepHer; BiaAeTh NpUEMaAMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/1aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHUE YyCTHBIC
cooOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HUYECKOTO COJICpKAHUS, B TOM YHCJIC ITyOJMYHO IMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeATeNbHOCTH, TIPU
9TOM TPaMOTHO MCIIOJIb30BATh W3Yy4YECHHBIM IOHATUWHBIN amnmapar

Kypca (1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

[P BBINOJHEHUN Y4€OHBIX IPOEKTOB U UCCIIEOBAHUIN (PU3HUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIECIAWTHh 3a BBIIOJIHEHUEM IUIAHA
JNENUCTBUM W  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JESATEIBHOCTb TPYIIIbI, BbICTPAaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJEWCTBUE, IPOSABIAS  TOTOBHOCTH

paspeniath KOH()IUKTHI

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI POrPaMMbl OCHOBHOTO 00111ero 06pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pas3iiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (i)I/I?)I/I'—IeCKOG SIBJICHUC

1.3

pacrio3HaBaTb IIPOABICHUC H3YUYCHHBIX (1)I/ISI/I'-IeCKHX SIBJICHUN B

OKpYyzKaromeM MUpe, B TOM YUCIIC (bl/ISI/II-IeCKI/IC SABJICHUS B IIpUPOAC,




1.4

1.5

MIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UYECCKUX SIBICHUI

ONMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3MuUeckue sBICHUS,
UCTONB3Yd (pU3MUYECKHe BETUYMHBI, NpPU OMHMCAHUH TPABUILHO
TPakTOBaTh  (DU3MYECKUH  CMBICT  MCIOJNB3YEeMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyIbl, CBS3bIBAIOIIME JaHHYK (U3UYECKYI0 BEIMYHMHY C
JIPYTUMH BEITMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKkTepu3oBaTh CBOMCTBa TECII, (1)I/IBI/I‘I€CKI/I€ SABJICHUA U ITPOLIECCHI,
HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JAaBaTb CJIOBCCHYIO
(1)OpMYJ'II/IpOBKy 3dKOHa MW 3allUChbIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PM3MUECKUE MPOLIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKUxX LAaroB C MOMOILIBIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3NYeCKUX SBICHUH, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHble 3a7auu (omuparoniyecss Ha cucreMy u3 2 — 3
ypaBHEHUI), WCIONB3ys] 3aKOHBI W (OPMYJBI, CBS3BIBAIOLINC
¢u3nuecKkre BENMYUHBI: HA OCHOBE aHalHW3a YCJIOBHUS 3a/ladyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBISATH HEIOCTAIONIUE WIIH
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOIMMbBIE
JUTSL PEIICHUs], POBOJAUTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUSA (I)I/I3I/I‘ICCKOI\/’I BCIIMYNHBI

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPpU IMMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOIO0B, UCIIOJIB3YS OIMMCAHUEC UCCIICAOBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOPAAKA
IMPOBCACHHA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 1 ONBITOB

MPOBOJNUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SBICHUN WU
(bU3MYECKUX CBOMCTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYI0BaHMS, OMUCHIBATH XOJ| OIBITA U €r0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.12

NPOBOJUTH TPU HEOOXOTUMOCTH CEPHI0 NPAMBIX H3MEpPEHU,
OIpeIeTIsisl CpeHee 3HAueHHe H3MepseMoil BenuuuHbl ((PokycHoe
paccrosiHie coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHUCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTaThl
MOJIY9CHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYMH B BHJIC TAOIUIN

rpa(bI/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCIICAOBaHUA

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKUX  BEJIUYHUH:
IUIAHUPOBATh ~ WM3MEPEHUs,  CcoOMpaTh  IKCICPUMEHTAILHYIO
YCTAHOBKY M BBINOJHATh HW3MEPEHHMs, CIeAys MPeI0KEHHON
WHCTPYKUWH, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE PE3yJNbTaTbl C YUYE€TOM 3aJaHHOM MOTPEUIHOCTH

U3MEPEHUIN

1.13

1.14

1.15

coOnrofaTh MpaBuja TEXHUKM Oe3omacHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PYyI0BAHUEM

pa3nuyaTtb OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOIETICH:
MaTepuajipHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKIIOHHAas MOACIIb aTOMHOTIO Apa

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (IU3MYECKHX SIBICHMH U HEO0OXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJIOTMYECKHUX MPOIECCOB MPH PEHICHUN y4eOHO-PaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUSI U300paKeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HHM JUIs oOecredeHuss Oe30MacHOCTH TP

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMH YCTpOﬁCTBaMH,




1.18

1.19

1.20

1.21

COXpPaHCHUA 3J0pPOBbA U COGJIIO,ZLGHI/ISI HOPM 3KOJOTHYCCKOTro

MOBEICHUS B OKPY’KAIOLIEH cpefie

OCYIIECTBIISITh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEJICHUS JOCTOBEPHOCTH  IOJYYEHHOMN
nH(OpPMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW M JIOTIOJTHUTEIHHBIX

HMCTOYHHKOB

UCIOJb30BAaTh IPU BBINOJIHEHUM Y4eOHBIX 3aJaHUil Hay4HO-
MOTYJIIPHYIO JINTEPaTypy (PU3HUECKOTo COJEpIKaHUs, CIIPABOYHBIC
MaTepuaibl, pecypcsl cetu VHTepHeT; BiIaaeTs npuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOM CHCTEMBI B APYTyro

CO3/1aBaTb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUIECKOTO
CoJiepKaHusl, MyOJIMYHO MPEJICTABIATh PE3YIbTAaThl IPOSKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3YUYEHHBIH TOHATUHHBIA ammapar Hu3y4aeMoro
pasznena (PU3MKKH U COMPOBOXKAATH BBICTYIUICHUE IPE3EHTAllUeH C

y‘IéTOM 0COOEHHOCTEH AyJUTOpHUU CBEPCTHUKOB

IIPpH BBIITIOJIHCHUHA y‘~IC6HI>IX IMPOCKTOB U I/ICCJIGI[OBaHI/IfI q)HSI/IIIeCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Irpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadaMH, CJICAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ 151 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TIPYIIIbI, BBICTPAHWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSBJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon

paszeJia 3JIEMEHTA
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

1.1

duszuka — Hayka O NpUpoAE. SIBIeHUs NPUPOIBIL.
dusnyeckue SABICHUS: MEXAaHUYECKHE, TEIIOBbIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnyeckue BenuuuHbl. M3mepenHue (uzMuUecKUx
BenuunH. ®usnyeckue npubopsl. I[lorpemrHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBI METOJ MMO3HAHMS: HAOIIOACHUE,
IIOCTAaHOBKA Hay4YHOI'O BOIPOCA, BBIABH)KECHHUE TUIIOTES,
AKCIIEPUMEHT 10 IIPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha0II01aEMOT0 SIBIIEHUS
Onucanue GU3NYECKUX SABJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTuyeckune pabOTHI:

HiHPar##Hl3MepeHre pacCTOSTHUN.
#H##Par###3mepernne o0bEMa KUIKOCTH U TBEPIOTO
Tena.

#HHHPar###Onpeenenre pa3MepoB MajbIX Te.
#i#HPar##l3Mepenne TemmepaTypel NP TOMOILU

KUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATy bl

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

#H#HPar###CTpoenne BelIeCTBA: aTOMBI M MOJICKYJIHI,
ux pasMepbl. ONBITHI, TOKA3bIBAIOLINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par##Ht]lBokeane  dactury  BemectBa.  CBS3b
CKOPOCTH JABI)KCHHUS 4YACTHII C TEMIIepaTypou.

BbpoyHnoBckoe nBuxenue, mupdysus

2.3

B3aHMO}IeﬁCTBHe YaCTHUILl BEIICCTBA: IPUTAKCHUC U

OTTAJIKUBAHHUC




HiHPar### ArperaTHble COCTOSIHUS BEILIECTBA:

CTPOCHHE rasos, JKHIKOCTEH H TBEPIBIX
24 (KpucTauIMYeCKuX)  Tel.  B3auMocBsi3zb — Mexay
CBOMCTBAaMHM  BEIIECTB B  Pa3HBIX  arperaTHhIX
COCTOSIHUSIX U UX ATOMHO-MOJIEKYJISIPHBIM CTPOSHUEM
2.5 OCO0EHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue paboOTHI:
#H##Par###Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCToJIb30BaHueM ¢Gotorpaduit).
2.6 H#AHPar###ONBITEL 110 HAONIONEHUIO  TEIUIOBOTO

pacIIMpEeHHUs Ta30B.
HHHPar###ONbITEl 10 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHHYECKOE IBIIKEHUE. PaBHOMEpHOE H
' HEPaBHOMEPHOE JIBIKCHHE
#i##HParf##Cropoctb.  CpenHsisi  CKOpPOCTh  IpuU
3.2 HEPaBHOMEPHOM JABM)XEHHUU. Pacuér myTu u BpeMeHu
IIBIDKEHUSA
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumoneiicTBue
33 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEIl.
Macca kak Mepa HHEpTHOCTH Teja
34 #H##HPar###l InotHOCTE BemiecTBa. CBsA3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIlecTBa
35 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cunbl
' MTOMOIIIBIO JUHAMOMETpPA
37 #H##HPar### IBnenne TAroTeHUsA U cuia Tsokectd. Cuna
' TSKECTH Ha JpYrux IiaHerax. Bec Tema. HeBecomocTh
18 Cuna tpenusi. TpeHHE CKONBKCHHUS U TPEHHE TOKOSI.
' Tpenue B mpUpojae U TEXHUKE
3.9 H##HPar###CrioxkeHue Ccuil, HalpaBJICHHBIX IO OJHOM
' npsMoii. PaBHoieCTBYIO1IAs CHIT
3.10 [TpakTueckue paboThI:




3.11

3.12

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUECKOTO
aBToMOOWIIT M Tak jganee). OmnpenencHue cpenHein
CKOPOCTH CKOJIbKEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IulockocTH. OrmpeneneHue IUIOTHOCTU
TBEépROoro  Tema.  OmbITHl,  JEMOHCTPHUPYOIIUE
3aBUCUMOCTh PaCTsHKeHUs (nedopMarvin) npyKUHbI OT
HOPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHMSI CKOJIBKEHMSI OT BEca Tela U

XapakKTepa COIMMPHUKaCaArOMMnXCs HOBerHOCTeﬁ

dusnuecKue ABICHUS B IPUPOAE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKUBOU IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texnudeckue YCTpOﬁCTBaZ JAUHAMOMCETDP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

[aBnenue TBEpmoro tena. CrnocoObl yMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUS
[aBnenne ras3a. 3aBHCHUMOCTb JaBJIEHHMS rasa oOT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepeﬂal{a JaBJICHHUA TBépI[BIMI/I TCJIaMU, XUAKOCTAMHU U

razami. 3akoH Ilackams. [IlHeBMaTHUeCKHE MAIIMHEI

3aBUCUMOCTh JIaBJE€HUS JKMJIKOCTH OT TIyOMHBI.
I'mppocraTuueckuii  mapajokc. CooOmaromuecs

COCyIHbI. FI/II[paBJ'H/I"IeCKI/Ie MCXaHU3MBI

AtMochepa 3eminn u aTtMocdepHOe aBIECHHE.
[IpuyuHBl  CymiecTBOBaHHUS BO3AYIIHOM  0OOJOYKH
3emun. OnpiT Toppuueinnu. 3aBUCHUMOCTh
aTMOC(EpPHOT0 JABJICHHUS OT BBICOTHI HAJ ypPOBHEM
MOpst

Nsmepenne armochepHoro masieHus. [Ipubopsr st
U3MepeHus aTMOC(HEPHOTO AaBIICHUS

JlelicTBUE KUIKOCTH W ra3a Ha IOIPYKEHHOE B HUX
Teno. BeiTamkuBaromas (apxuMenoBa) cuia. 3aKoH

Apxumena




4.8

[ImaBanue Ten. Bo3ayxoraBanue

4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBUCHMMOCTH Beca Tejla B BOJiE OT
00béMa TOTpY)KEHHOW B IKHIKOCTH 4YacTH Tela.
OnpeneneHre BBHITAIIKUBAIOLICH CHIIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpykéHHoe B KuAkocTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIICH
Ha TEJI0 B JKUAKOCTU, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CUJIBI, IEHCTBYIOIIEN Ha TEJIO B KUJKOCTH, OT 00bEMA
MOTPY>KEHHOM B JKMJAKOCTh YAaCTH TE€JIa U OT MJIOTHOCTH
)kuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIHU
KOHCTPYMpPOBAHHE JIOJKM W  ompeneneHue  eé

rPy30MOABEMHOCTH

4.10

du3nyeckue SIBJICHUA B npupoac: BINAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

IJIaBaHue PhIO

4.11

Texnudeckue ycTpoiicTBa: COOOLIAIONINECS COCY/BL,
YCTPOMCTBO BOJOIIPOBOJA, T'MJPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, OPIIHEBON HAcoC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHuueckas MOIIHOCTh

53 [Ipocthie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS

' I0cKOCTh. [IpaBuiio paBHOBECHS pblyara

5.4 [TpumeHeHue paBuia PaBHOBECHS pbldyara K OJI0Ky
«3omoroe  mpaBwiio»  MexaHuku. Koapduument

5.5 MHOJIE3HOT'O JeUCTBUS MEXaHHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmanpHast SHEPTrUM TeJa, MOJHITOrO HaJ 3eMIEN

5.7 Kunernueckas sneprus

53 [TonHas mexanwdeckas YHEprus. 3aKOH U3MEHECHHS U

COXPAaHCHUSA MEXaHHUYeCKOH OHEpPIrun
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5.10

[TpakTuyeckue paboOTHI:

#H##Par###Onpenenenre pabOThl CUJIBI TPEHUSI TIPH
PaBHOMEpPHOM JIBM)KEHUU Te€ja IO TOPU30HTAIbHOU
NoBepxHOCTU. [ccnenoBanue ycnoBHM pPaBHOBECHUS
ppraara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

H3y‘ICHI/Ie 3dKOHa COXpAaHCHHA MeXaHHYeCKOM OHEPIrun

dusnyeckue SBICHHSI B npupoac: pbiHaru B TCJIC

YCJIOBCKAa

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpPOMCTBA: pblUar, IOABUKHBIA U
HEMOJIBWKHBIN OJIOKU, HAKJIIOHHAS TJIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

TEIUUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecrBa. Macca M pa3Mepsl
MoJsieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'IGKy.TIHpHOKHHGTPI‘-ICCKOfI TeOpHUn

Monenu  TBEPAOro, JKUAKOITO M Trazoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCJ1a

OOBsicHeHHE CBOICTB I'a30B, )KUIAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUH MOJIEKYJIAPHOKMHETUYECKOU

TEeopuu
CMmaunBaHue U KallWJISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBsi3pb TemmepaTypbl €O CKOPOCTHIO

TCIIJIOBOI'O IBUXXCEHUA YaCTHUI]




BnyTtpeHHss JHEPIuUsl. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPruu: TEIIonepeaadya U COBEPIICHUE
paboThI
63 Bunsl TEIJIONepeIaun: TEIJIONPOBOJHOCTb,
' KOHBEKLHUS, N3JITy4YCHUE
KommuectBo  TemnoTel.  YaenbHas — TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOro OanaHca
611 [InaBieHne ©  OTBEpAEBAHME  KPUCTAJUIMUECKUX
' BELLECTB. Y IeNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBHUCHUMOCTh TEMIIEPaTyPbl KUTIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxHocTs Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Tpunnuner  pabotel  TemioBbix apurarened  KITJI
6.15 TEIJIOBOTO JABHUTaTelNsA. TeIlIOBEIE NBUTaTEIN U 3alllUTa
OKPYXarolIe Cpeasbl
616 3aKOH COXpaHEHWs M TMpEeBpallleHuss OHHEPruu B
' TEIUIOBBIX Ipolieccax
[TpakTudeckue paboOTHI:
HHHPar###ONBITEl 110 OOHAPY)KEHUIO JEUCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HAHParf##ONBITBL IO  BBIPAILIMBAHUIO  KPUCTAJIOB
6.17 IIOBAPEHHOM COJIM WK caxapa.

HH#HPar###OneITel 10 HAONIONEHHIO  TEIJIOBOTO
pacIIMpeHus Ta30B, )KUJIKOCTEN U TBEPJIBIX TEI.
H#HPar#H#Onpenenenue 1aBaeHus Bo3lyXa B OaiioHe

HINPHIIA.




HH#HPar###ONBITB, NEMOHCTPUPYIOLIME 3aBUCHUMOCTh
JaBJICHUS BO3[yXa OT ero oO0béMa M HarpeBaHUsS WU
OXJIQKICHHUSI.

###Par### IpoBepka TUIIOTE3bI JTMHEUHON
3aBUCHMOCTH  JITUHBI ~ CTOJNOWKA  JKHIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIlepaTypsbl.
###Par###Habmonenne  M3MEHEHUsT  BHYTPCHHEH
SHEPTUM TeJla B pe3yJibTaTe TEeIionepesadyn u paboThl
BHEILIHUX CHIIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBI.
#HHHPar###Onpenenenne KOJINYECTBA TETJIOTHI,
MOJIy4YEHHOTO BOJIOM TIPH TEIJIOOOMEHE C HarpeThiM
METATMYECKUM LUTUHAPOM.

H#HHPar###Onpenenene  yJaeiabHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#Hi#HPar###lccnenoBanue npoiecca UCIapeHus.
#HH##Par##HOnpeneneHrie OTHOCUTEIbHONW BJIAXHOCTH
BO3/IyXa.

#HHHPar###Onpenenenne YIEITbHOU TETJIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: TOBEPXHOCTHOE
HATsDKEHHE W KalWUIAPHBIE SBICHHUS B MPUPOAE,
KPHUCTAJTBI B IPUpOJIE, n3nyuenue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHEC, CHECTa.

TexHuueckne yCTpPONCTBA: KaNWUIAPBI, IPUMEPHI
MCIIOJIb30BaHUsl KPUCTAIJIOB, KUAKOCTHBIN TEPMOMETD,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, TICUXPOMETp, MapoBasi TypOHHA,

ABUTATCJ]Ib BHYTPCHHETO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JICKTpI/I3aL[I/I}I TECII. I[Ba poaa 3JICKTPUICCKUX 3apsa10B




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBUCUMOCTBH CHJIbI B3aMMOJICHCTBHS 3apsHKCHHBIX TEI
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TeJIaMu)
DJIEKTPUYECKOE noJe. HanpspoxéanocTtsb

7.3 ajeKkTpuueckoro mons. [lpuHunun — cymnepro3unuu
AIIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU

7.5 3aKOH COXpaHEHHUS JIEKTPUUYECKOTro 3apsiia

6 DNeKTpUYecKuii  TOK.  YCIOBHS  CYyIIECTBOBaHUS

' AIEKTPUYECKOT0 TOKa. MICTOYHMKN MOCTOSIHHOTO TOKA
HelictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSX U razax

. Onektpuueckass uenb. Cuna TOKa. DIEKTPUUYECKOE

' HaIpsHKEHUe
=9 CornpoTuBiieHne MPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEILIECTBA

7.10 3axon OMa aJ1s yyacTKa Lenu

1 [TocnenoBarenbHOE W THapalieIbHOE COEIUHEHHUE

' MIPOBOJTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyinst — Jlenna

13 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM

' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmoelicTBre MOCTOSTHHBIX

7.14
MarHuTOB

715 MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro

' 3Ha4YEHHE IS )KU3HU Ha 3emiie

.y OneiT Opcrega. MarHuTHoe moJie 3JIEKTPUUYECKOTO

TOKa. HpI/IMCHCHI/IC OJICKTPOMArHuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJBUTATENIEN B TEXHUYECKUX YCTPOWCTBAX U Ha

TpaHCIopTe

OnbiTel  ®@apajned. SBieHue  AJIEKTPOMArHUTHOM

nHaykuuu. [Ipasuno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJIy4EHUS
AIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTaHIMM  Ha

BO300HOBISIEMBIX UCTOYHUKAX SHECPrun

[TpakTuyeckne paboOTHI:

OMnBITHI 10 HAOTIOICHUO YJIEKTPU3AIUH TEJT MHIYKIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEHCTBUS DIIEKTPHUYECKOTO OIS HA
MIPOBOJTHUKY U JUIJICKTPHKH.

COopka u mpoBepka pabOTHI DJIEKTPUUECKOU IEMHr
MOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHUEe CHITbI TOKA.

V3mepenue u peryaupoBaHue HANPSHKCHUSI.
HccnenoBanue 3aBUCHMOCTH CHIJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3UCTOpa M
HaANPSDKEHUS Ha PEe3UCTOpe.

OmnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHUMOCTH
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIAIH ITOTICPEYHOT0 CEUCHUS U MaTepuraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEOBATEIbHOM COEAMHEHUU [BYX PE3HCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEHUU pe3uctopoB. OmpeneneHue pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIETO 4Yepe3 PpPe3nucTop.
OmnpeneneHre MOIIHOCTH — AJEKTPUYECKOTO  TOKA,
BBIJIETISIEMON Ha pe3ucTope. UccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ, UAYIIETO Yepe3 JaMIIOUKy, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpesarens.




Uccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
ITOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOro MOJIs
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeMCTBUS 3IEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHPYIOLINE 3aBUCUMOCTh CHUJIBI
B3aUMOJICMCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKAa M HamnpaBJIeHHs Toka B Karymke. M3ydenwue
JIEUCTBUSI MAarHUTHOTO TIOJIE Ha MPOBOJHUK C TOKOM.
Konctpynpoanue u U3y4yeHUe paboThI
BIIEKTPOJBUTATES. H3mepenne KII
ANIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNBITBI  TIO
HCCJICIOBAHUIO SIBJIICHUS 3JIEKTPOMArHUTHON
WHIYKUWUW: HCCIEAOBAHUE WM3MEHEHHU 3HA4YC€HUs H

HaIllpaBJICHUA UHAYKIOHOHHOTO TOKa

duznueckre SBICHUS B TNPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKUBBIX
7.21 OpraHU3MOB, MArHUTHOE MoJie 3eMiu, Apei( MoI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUC

TexHu4eckue yCcTpOMCTBA: JIEKTPOCKOI, aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUUK AIEKTPUUECKON SHEPIHH,

SJICKTPOOCBECTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPOIPUOOPHI (mpuMepsI), NEKTPUYECKUE
NPEJOXPAHUTEIH, AJIEKTPOMArHUT, SJEKTPOJIBUTATEID
MOCTOSTHHOTO TOKa, TeHEPAaTOp TOCTOSTHHOTO TOKA
9 KNIACC
Kon Kon
[IpoBepsieMble 7IEMEHTHI COJIEPIKAHUS
pasznena JIIEMEHTa

8 MEXAHUWUYECKUE SBJIEHUA



Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKA.

51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKECHUS
8.3 PaBHOMepHOE NPAMOJIMHENHOE IBUKEHHUE
#H##Par##HtHepaBHoMepHOE NPAMOJIMHEHHOE
8.4 nBrxkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh TeJla pu
HEPaBHOMEPHOM JBUKEHUU
g5 Yckopenue.  PaBHOyCKOpeHHOE — MpsIMOJIMHEHHOE
' JIBIDKEHUE
8.6 #H##Par###CBoOoqHOe manenne. OneITh! [ anunes
HiHPar###PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u gactora oOpamenus. JlunelHas u yriosas
ckopoctH. LleHTpocTpemMuTensHOE yCKOpEHUE
8.8 ITepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 H#HPar###] [pyHIMI Cynepro3uLuy CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 HiHParfi##Cuna TpeHMs: CUJla TPEHHsI CKOJIbXKEHUS,
. CHUJIa TPEHHUSI MIOKOsI, IPYTUE BUJIbI TPEHUS
%14 #HHParfi##Cuila  TSDKECTMU M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO MaJIEHUs
%15 JBuxenne mimaHer Bokpyr Comnua.  Ilepsas
' KOCMHUYecKasi CKopocTb. HeBecoMoCTh U eperpysku
S 16 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
%17 #Hi#HParf##PaBHOBecue TBEPIOTO TeNa ¢ 3aKPEIUIEHHON
' OCBbI0 BpameHuss. MomeHT cuisl. L{enTp Tsbkectn
8.18 Nmnynbce Tena. M3menenne nmmnynbea. UIMImynbe Cuitbt
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 Hi#HPar##PeakTHBHOE IBIKEHHUE
8.21 Mexannyeckasi paboTa U MOILITHOCTb




8.22

8.23

Pabota cun TsKecTH, ynpyroctd, TpeHus. CBs3b
SHEPTUH U PabOTHI

IToTennmanbHast SHEprusa TC€ja, MNOAHATOrO Han

MOBEPXHOCTHIO 3eMJIU

8.24

IToTeHumanbpHas YHEPIUs CKATOU NPYKUHBI

8.25

8.26

8.27

#i#HParfi##Kunernueckas  sHeprus. Teopema o

KMHETUYECKOM SHEPruu
HH##Par##H#3aKkOH COXpaHEHUSI MEXaHUUYECKOM YHEPTUHI

[TpakTuyeckue paboOTHI:

OmnpeneneHne CpeTHE CKOPOCTU CKOJIBXKEHHS OpycKa
WIA JIBWKCHUS [IapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenre yCKOpEHUs Tesa MpH paBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH MYyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBWKCHWM  0e3  HadalbHOU
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIHM TP PABHOYCKOPEHHOM
JBY)KCHUU 0€3 HaYaJIbHOW CKOPOCTH ITyTH OTHOCSITCS
KaK psJl HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHLTBI TpEeHUs
CKOJIXKEHHUS OT CHJIBl HOPMAJIBbHOTO JIaBJICHHS.
Ormnpenenennie kKod(PPUIIMEHTa TPEHHUS CKOJBXKECHHUS.
Onpenenenue >xECTKOCTH NpyXuHBL. OmnpeneneHue
paboThI CHJIBI TPEHHS NPH PaBHOMEPHOM IBIKEHHH
TeJa Mo TOPU30HTANBHOM MmoBepxHOCTH. OmpeneseHne
paboTBl CWJIBI YNPYTOCTH TpU TMOABEME Tpy3a C
UCMOJIb30BAHUEM  HENOJBI)KHOTO U TOABHIKHOIO

OJIOKOB

8.28

dusndeckue SBICHUS B Opupoac: IpHUIIMBBI U OTJIIUBEI,
JABMKCHUC ITIIIAHCT Conaeynoi CHUCTCMbI, PCAKTUBHOC

JABMKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOWMCTBA: COUAOMETpP, JaTYUKHU

MMOJIOKCHHA, PACCTOAHNA U YCKOPCHUS, PAKCThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI
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9.1

KoneobarensHoe JIIBUKEHUE. OCHOBHEIE
XapaKTEPUCTHKH  KOJcOaHWii: MMEpHoa, dacToTa,

aMIUTATY 2

9.2

MaremMatnueckuii M IPYKUHHBIA ~ MasTHUKH.
IIpeBpamienre  sHepruM  OpuU  KoJeOaTeIbHOM

IBIDKCHUN

9.3

9.4

9.5

3aryxatomue KosneOaHus. BolHyKaeHHBIE KOJIeOaHMs.

Pe3onanc

Mexaandeckue BoOJHBL. (CBOHCTBA MEXaHUYECKUX
BoiH. IIpomosnbHble M momnepeyHsle BOJIHBL. JlIMHA
BOJHBEI W CKOpPOCTh e€  pacrnpocTpaHCHHUS.
Mexanudeckre BOJHBI B TBEPJOM TeJle, CEHCMUYECKUE

BOJIHBI

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wu¢pa3Byk u yabTpa3Byk

9.7

[TpakTuyeckue pabOTHI:

Ompenenenne 4YacTOTBl M Iepuoja  KojeOaHWi
MaTeMaTU4YeCKOr0 MasTHHKA.

Ompenenenne 4YacTOTBl M Iepuoja  KojeOaHWi
NpPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH TepUoOAa KojeOaHH
MOJIBEIICHHOTO K HUTH TIpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TepuoAa KojeOaHH
NpY>KUHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH  TIepHoJia  KolebaHuil  Tpy3a,
MOJIBELIICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
npyKuHbl.  V3MepeHHe  yCKOpEeHHsi CBOOOIHOTO

naJicHus

9.8

du3nueckue SABJICHUS B IpHUpOAC: BOCIIPHUATHUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, ceiicMUUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHuueckue yCTpOMCTBa: 3XOJOT, MCIIOJIb30BaHUE

YIIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI




10.1

10.2

10.3

DJIEKTPOMArHUTHOE MoJjI€e. DJIEKTPOMAarHUTHBIE BOJIHBI.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
[IIxana 37eKTpOMArHUTHBIX BOJIH

DrexTpoMarHuTHas npupoza cBera. CKOpocTh CBeETa.

BonHoBrle cBOMCTBA cBETA

10.4

[TpakTuyeckue paboOTHI:
M3ydyeHne CBOICTB 3JEKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOMIIBHOTO TeseoHa

10.5

dusudeckue SBICHHUS B MTPHPOJC: OHUOIOTHYECKOE
NEeHCTBHE  BHJIMMOTO,  yIbTpaduOIETOBOIO U

PEHTI€HOBCKOI'O U3JIy4eHUI

10.6

Texnuueckue YCTpOﬁCTBaZ HCIIOJIB30BaHHC

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3H

11

CBETOBBGBIE SABJIEHUA

11.1

JlydeBast moniens cBera. MicTouHMKuM cBETa

11.2

[IpssMonMHENHOE pacIIpOCTpaHEHNE CBETA

11.3

11.4

11.5

11.6

Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH

OTpa’XCHHA CBCTA

ITpenomnenue cBera. 3aKkOH MPEIOMIICHHS CBETa.

ITonHOE BHYTpEHHEE OTpaKEHUE CBETA
JInnza. Xon tydeit B 1uH3e

OnTtuueckas cucreMa (I)OToannapaTa, MHKPOCKOIIa "

TCIJICCKOIIa

11.7

11.8

I'maz kak onTtudeckass cucrema. biuzopykocTs u
JAIbHO30PKOCTh

Paznosxkenue Oenoro cBera B CIICKTD. OmnbiTel HeroToHA.

Crno)xeHue CeKTpabHBIX I[BETOB. Jlucnepcust cBeTa

11.9

[TpakTyeckue paboTHI:

###Par###AccnenoBanue 3aBUCHUMOCTH yria
OTpa’kKe€HHs CBETOBOT'O JIy4ya OT yIjla MajeHus.
HHParfi##l3yuenre  XapakTepUCTUK H300paxKeHUs

npeamMeTa B IIJIOCKOM 3€pKaJic.
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#HiHParf##lccnenoBanue 3aBUCUMOCTH yriaa
MPEJIOMIIEHUSI CBETOBOTO Jyda OT yrIjla MaJeHus Ha
IPAHUIIE «BO3IYX — CTEKIIO».

###Par### lonyuenne W300paKeHUH C TOMOIIBIO
coOuparoIieii TMH3BL.

#H##Par###Onpenenenrne (POKYCHOTO pPAaCCTOSHHS H
ONTHUYECKOM CHIIBI COOMpAIOIei JTUH3bI.
HH#HPar###ONBITI TIO Pa3JIOKEHUI0 OEIoro CBeTa B
CIIEKTP.

HHH#Par##H#ONBITHL 110 BOCIPUATHUIO 1IBETA MPEAMETOB

1py UX HAOJIIOIEHUH Yepe3 BETOBbIC (DPMIIBTPHI

11.10

du3nyecKkue SIBICHHS B npupoac: 3aTMCHUA COJIHIIa u
.HYHBI, OBCTa TCJI, OITHUYCCKHUC SBJICHHA B aTMOC(bepe

(uBet Heba, pedpakus, pagyra, MUPax)

1111 TexHuueckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,

' doToanmnapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA

11 Oneitel Pesepdopna u mmanerapHass MOJEIb aToMa.
’ Mogaens aTtoma bopa

172 Hcnyckanue u noryonieHue cBera aToMoM. KBaHTHI.
' JInHelyaTele CIIEKTPBI

12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMma-u3ITydeHHs

14 Crpoenue aromHoro sapa. HykinoHHas wmonenb
' aTOMHOTO siipa. M3oTomsl

125 PannoaktuBHble npeBpaiienus. [lepuon nomypacnana
' aTOMHBIX s7IEp

126 SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsA10BOTO U
' MacCOBOI'0 YUCE

DOHeprusi CBsSI3W aTOMHBIX sifep. CBs3b MacChl U
12.7
SHEPrUu

0% Peakuumn cunTeza u geneHus sapep. McrouHukum
' sHeprun CoJIHIA U 3BE3]T

129 SAnepnas »Hepretuka. JlelcTBUE PpaTMOAKTUBHBIX

PI3J'Iy‘-ICHHI>i Ha JXUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue paboOTHI:

Halnronenne CIUIONMIHBIX W JIMHEWYAThIX CIIEKTPOB
U3ITyYEHUS.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPIrUU YaCTULIBI
110 TOPMO3HOMY IyTH (110 poTorpadusim).

W3mepenue paanoakTUBHOro hpoHa

@usnyeckue SBICHUS B IPHUPOJE: €CTECTBEHHBIN
pasoaKTUBHBII ¢om, KOCMHYECKHE JIy4H,
paZiMOaKTUBHOE W3JIy4YE€HUE IPHUPOJHBIX MHHEPAJIOB,
JICUCTBUE DPAJTMOAKTUBHBIX WM3JIyYEHHUH HAa OpPraHU3M

YECJIOBCKAa

Texnuueckue YCTPOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyaJIbHBIA TO3UMETP, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero od0paszosanust Ha ocHose PI'OC

[lonnmanue ponau (QU3MKM B  HAy4YHOM KapTHHE  MUDA;
c(OpPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M N103HABAEMOCTH SIBJICHUH IIPUPOJBI, O PO SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poin (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKHM U TEXHOJOTHil, 00 3BOJIOLUU
(Gu3NYEeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTMHE MHpa, O BKJAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKHU U TEXHOJOrui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBMKCHUH Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHHs BEIIECTBA, O (U3NYECKON CYLIHOCTH SIBICHHUM
NpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE pa3Jn4yarh SBJIEHUS IO OIUCAHUIO UX
XapaKTEepHBIX CBOICTB M HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINUX
JaHHOE (U3UYECKOE SIBIIEHUE, YMEHHE paclo3HaBaTh MPOSIBICHUE
M3YYEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBIIEISS

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOIO ammapara U CHUMBOJIUYECKOTO
si3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JIJIS pelIeHHs y4eOHBIX 3a7ad;
YMEHUE XapaKTepU30BaTh CBOMCTBA TeJs, (PU3WUYECKUE SBICHHUS M

MPpOLECChI, UCITIOJIB3Y (I)YHI[aMeHTaJIBHBIe N OMIINPUICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMHM METO/JOB HAy4YHOIO TIO3HaHHUS C Y4ETOM
coOuTroIeHHsI ITpaBui1 0€30MacHOro TpyAa: HabroAeHue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 TaHHOTO Habopa 000pyOBaHUS IO HHCTPYKIMHU, ONUCHIBATH X0
OTIBITA U 3aIUCHIBATH €0 PE3YyJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TIPAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY IIO MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI W AHAJIU3UPOBATH I10JyYEHHBIE
pe3ynbTartel ¢  y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCIECIOBaHUM;
CaMOCTOSITEIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKUUHM, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (DM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduMKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIEI0BAHUS

[lonnMaHme  XapakTepHBIX CBOMCTB  (DM3MYECKHX  MOJENeH
(MarepuanbHas TOuka, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, KUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJI€JIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIS

00BsICHEHUS] (PU3HUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUuil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
(¢u3nyecKux SBJIEHUN, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M

MOJENN

YMeHue pemiath pacuéTHble 3amauu (Ha 0aze 2 — 3 ypaBHEHHU),
UCTIONB3Yysl 3aKOHBI U (QOPMYIBI, CBS3BIBAIONINE (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHbBIC, BBIOUPATH 3aKOHBI M (POPMYIIBL,
HEOOXOIUMBIE JTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE JTAHHEBIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHus PU3NUECKON BETUUNHbBI; YMEHHUE ONPEAEIATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-IGHHOﬁ IIpH pCHICHUU 3a]a4r




YMeHHne XapakTepus3oBaTh MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTHUECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOMcTBaxX (hU3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU 1 oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpPUOOpaMU W TEXHUYECKHUMHU
YCTPOWCTBAaMHU, COXpPAHEHHUsS 370pOBbsi M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO IOBEIEHUS B OKpPY)KAIOLICH cpeze; MOHUMaHHUE
HEOOXOIMMOCTH NPUMEHEHHS TOCTIDKCHHH (PU3MKM M TEXHOJOTUH

IJId paqMOHAJIBHOTO ITPUPOAO0IIOJIBb30BAHUS

11

OmnbIT momcKa, MPeoOpa3oBaHMsl W TPEACTABICHUS HHGOpMAIHN
(U3MYECKOTO CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh IOCTOBEPHOCTh
NOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BAaTh  IpU
BBINOJIHEHUM Y4EOHBIX 3aJJaHUi HAy4YHO-TOMYJISIPHYIO JIUTEpaTypy
(GU3NYIECKOTO CONIEpKAHMS, CIIPABOYHBIE MaTePHAaJIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3OBaHUS
nHpopMalMi U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/laBaTb COOCTBEHHBIE NHCHbMEHHBIE W YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
{1 Mexanuueckoe JBHKeHuEe. MarepuanbHas Touka. (Cucrema orcyéra.
' OTHOCHTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABUkeHME. Cpennsis ckopocTs. Popmyiia s
1.2 BBIUMCIICHUS CpellHEH cKopocTu: v = S/t
PaBHOMEpHOE NMPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI T€Ja OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKCHHUSL:
13 xX(#)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJIsi MPOEKLIHMU CKOPOCTH, MPOEKLUHU
NepeMEIEHUs,, MyTH, KOOPAMWHAThl IPHU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUU
3aBUCUMOCTb KOOPAMHATBHI T€jJa OT BPEMEHH B Cllydae PaBHOYCKOPEHHOI'O
MPSIMOJIMHEHOTO JIBUKEHMUSL:
2
Sl =vy #f+ay= ;
2
@opmyael 111 OPOEKIHUN NEPEMELICHUs], NTPOEKIUN CKOPOCTH U NPOEKIUHU
YCKOpEHUS IIPH PABHOYCKOPEHHOM IPSIMOJINHEWHOM J[BUKEHUH:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, NPOEKIUH IEepEMENICHUs, KOOPAUHATBl IPU PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. @opMyJibl, OMMCHIBAIOIIUE CBOOOIHOE MACHHUE Teja 10
1.5 BEPTUKAIM (JIBH)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEJIBHO MOBEPXHOCTHU
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHH JUISI MPOEKIMU YCKOpPEHHS,




1.6

1.7

MONpOCKOHUU CKOPOCTU H KOOPAWHATHI IPHU CBOGOI[HOM nmaacHuM TCjaa II0

BEPTHUKAIN
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpy>KHOocTU. Hampasnenue
CKOpPOCTH.

@dopmyna A BBIUMCICHHUS] CKOPOCTU Yepe3 PajnyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue UIEeHTPOCTPEMUTEIBHOTO

ycKkopeHusi. @opmyJia 1l BBIYUCIECHHUS YCKOPEHUS:

2
_w
=R

CDOpMy.]'Ia, CBA3bIBAOIAA IEPUOA U YACTOTY O6paH_[eHI/IHZ

Macca. II10oTHOCTE BellecTBa. CDOpMy.]'Ia JJIs1 BBIYUCIICHUS IITIOTHOCTH

_m
V

1.8

Cuia — BexktopHas ¢puszndeckas BenudrHa. CI0KeHUe CUl

1.9

1.10

SIBnenue nnepuuu. Ilepssiii 3akoH HetoToOHa
Bropoii 3akoH HeroTona:
F=m-d

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHUS TEJIa 1 BCKTOPa CUJIbI, ,HCIZCTByIOIHCﬁ

Ha TCJI0

1.11

1.12

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

TpCHI/IC IIOKOA U TPCHHUEC CKOJILIXKCHUS. qDopMyna JJI BBIYUCJIICHUSA MOYJISA CUJIBL

TPEHUSA CKOJIBXKCHUSA:




Hedbopmarus Tema. Ympyrue u Heynpyrue naedopmainuu. 3aKOoH YIPYrou

nedopmaruu (3axox ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
FoG. My -i}}:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
114 dopmyna AJis BRIYUCICHUS CHIIBI TSHKECTH BOJW3W MOBEpXHOCTH 3emun: F =
mg.
Jewxenue mnanet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas pu3nyecKkasi BeIMYnHa.
1.15 p=mi
Nmnynbe cucremsl Ten. M3Menenne umiyibca. MMiynbe cusbl
3aKOH COXpaHEHUsI UMITyJIbCa 17151 3AMKHYTOM CUCTEMBI TEN:
1.16 P=myU; +iny U, =const
PeakTnBHOE IBMKEHIE
Mexanunyeckas padota. @opmyra AJisi BHIYUCICHHUS paOOThI CUJTBI:
A=Fsoos0
MexaHnveckasi MOIIIHOCTb:
1.17
v=4
I
Kunernueckas u noreHuuanbHas sHeprusi. @opmyiia sl BBIYUCIECHUS
- KUHETUYECKON DHEPIUH:




TeopeMa o0 kuHeTHUecKOU dHeprun. Popmyria 1 BHIYMCICHUS
MOTCHIIMAJIbHOW YHEPTUH TeJa, MOIHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas SHEpIUs:

E=E;+E ?

119 3aKoH coXpaHEeHHsI MeXaHN4ecKoi aHeprun. Gopmyna 1 3aKoHa
COXpaHEHUsI MEXaHUYECKON SHEPTUU B OTCYTCTBUE CHII TpeHus: £ = const.
[IpeBpareHne MexaHN4YEeCKON YHEPTUH MPU HATUYUU CUJIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. Moment cuibl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIN 0s10ku. KII/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A"‘:?&TIIHH
JlaBiienune TBEpIOTO TENA.
®opmya 17151 BBIYMCICHUS IaBJICHHS TBEPAOIO Tena:
_F
F= G

191 JaBnenue raza. ATMocepHoe JaBieHuE.

‘ I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyria 7151 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pg+Pu,

1.22 3akoHn [lackans. ['mapaBnruecknii mpecc
3akon Apxumena. dDopmyna sl ONPEACICHUS BBITATKUBAIONIEH CHIIHI,

123 JENCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCThH WM ra3:

F_&m. =pgv




Ycaopue miapanus Teia. [lnapanue CYZJO0B 1 BO3QYXOILJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYZa, NEpUOJ M dYacToTa KoJeOaHui.

®dopmyiia, CBSI3bIBAIONIAS YACTOTY U MEPHO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii M INpYyKMHHBIA MasTHUKM. [IpeBpaimienue sHepruu Inpu

K0J1e0aTeILHOM JIBIKEHUHT
3aryxaromue kojaebanus. BeinyxieHHbie konebanus. Pezonanc

MexaHu4deckre BOJIHBI. HpOI[OJ'H:HBIe M IIOIICPEYHBIC BOJIHEI. HJ’II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByX cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IIIOTHOCTH BEIIECTBA; ApXHUMEAOBOM CHUIIbI; KECTKOCTH
IPYXUHBI, KOA(PUIMEHTa TPEHUSI CKOJIBXKEHUS; pabOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEN CKOPOCTU JABMKEHMsI OpycKa 110 HaKJIOHHOM IIOCKOCTH;
YCKOpeHHUs1 Opycka MpH JIBMKEHUU 10 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojebaHW MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CHIIBI YOPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CHJIBI YIIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO MTOIBUKHOTO
0J0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMN
YacTH T€JIa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MAacChl TEJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHUS U
OT pojia TOBEPXHOCTH; CUJIbI yIIPYTOCTH, BO3HUKAOIIEH B IIPY>KUHE, OT CTETICHU
nedopMaluy NpyKUHbI; YCKOPEHUs OpycKa OT yIJia HakJIOHa HalpaBJIsIoLIeH;
nepuoja (4acToThbl) KoJieOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJIa
Kosie0aHUH MPY>KUHHOTO MAasiTHUKA OT MacChl rpy3a M KECTKOCTU MPYKHUHBI,
HCClIeIOBaHNEe HE3aBUCUMOCTU TepHoJia KOoJeOaHWH HUTSHOTO MasTHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUS pblUara

Dusuueckue s6/1EHUA 8 npupode.‘ NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMH B )KUBOW W HEKUBOW MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHUE KUBBIX OPraHU3MOB, PhIUary B TEJIE YEIIOBEKA, BIUSHUE
aTMoc(epHOro NaBJIeHHUS Ha JKUBOW OpPraHW3M, IUIaBaHHUE PBIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSIHUSA U
YCKOPEHUS, TUHAMOMETp, MOJIIUIHUKHN, PAKEThl, pbluar, MOABUXKHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

13l cooOmIarmmecs cocybl, yCTPOHCTBO BOJONPOBOAA, THIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, 3XOJOoT,
WCIIOJIb30BAHUE YIBTPa3ByKa B OBITY U TEXHHKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUH  CTPOEHUs

2.1 BellecTBa. Mojenu TBEPAOT0, )KUAKOTO U ra3000pa3HOro COCTOSIHUMN BEIIECTBA.
Kpucranmnueckue u amopdHbIe TEeTIa

27 JIBmkeHne uyactul BeniecTBa. CBA3b CKOPOCTH JBMXKECHMSI 4acTUL C

' Temreparypoii. bpoyHoBckoe nBmxenue, nuddysus

23 CMaunBaHuE U KalWUISIPHBIE SIBICHUS

24 TemioBoe paciimpeHue u cxxarue

2.5 TemoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora u rtemsonepenaya kak crocoObl M3MEHEHUs

' BHYTPEHHEH YHEPIUH

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINSA, U3ITyUYEHUE
HarpeBanne wu oxnaxaenue ten. KoauuecTtBo TemnoTsl. Y enbHas
TEMJI0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXPAaHEHHUs PHEPIMM B TEIUIOBBIX IPOILECCaX. YPaBHEHHE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne m konjaeHcauus. M3MeHeHHe BHYTpEHHEW SHEPrUU B IMPOLECCE
510 UCIapeHus M KoHAeHcauuu. KumeHuwe KuakocTH. YaenbHas TemoTa

napooOpa3zoBanus: L = Q/m




2.11

BnaxnocTe BO3ayXxa

2.12

[InaBnenue wu kpucraumsauusa. l3MeHeHHe BHYTPEHHEH OHEPIMM IIpU

IIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA !

2.13

BHyTpeHHsAs DSHeprus CropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPAHMS

ToruMBa: ¢ = Q/m

2.14

[IpuHuuns! padots! TemnoBbix asurareneil. KIT/[ rerioBoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYEeCTBA
TEIUIOTHI, TMOJyYEHHOTO BOJOM KOMHATHOM TeMIiieparypbl (UKCHUPOBAHHON
MAacChl, B KOTOPYIO OIYIIEH HAarpeTblid LMUIMHAP; KOJWYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThiM LMJIMHAPOM, MOCIE OMYCKAHMS €ro B BOAY KOMHATHOMN
TEMIEPaTypbl; OTHOCUTEIBHOM BJIAXXHOCTU BO3AYyXa; YIEIbHOM TEILIOTHI
IU1aBjieHUsl Jibaa. lMccnenoBaHue W3MEHEHMS TeMmepaTypbl BOJABL  IIPU
Pa3IMYHBIX YCIOBUSX; SIBIICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJHON U

ropﬂqeﬁ BOJbBI; IIpoLecca UCIIapCHUA

Qu3zuueckue a61eHUs 8 npupoode: TOBEPXHOCTHOE HATSHDKEHUE M KaMIUISIPHBIE
SIBIIGHUSI B IPUPOJIE, KPUCTAUIbI B Npupoe, ninydenue CoHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChl, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KalWUISPbl, TNPUMEPbl  UCHOJIb30BAHUSA
KPUCTAJJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUsI JIOMOB, TUI'POMETPBI, ICUXPOMETp, MapoBas TypOHHA, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKHUX 3apsiioB

32
33

34

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMs DIEKTPUUECKOTO 3apsiia

aﬂeKTpI/I‘-ICCKOC IT0JIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYTNEPIO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOrO TONSI Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI{HI/IKI/I " JUSJICKTPUKHU




ITocTosiHHBIN 351eKTpUUECKUi TOK. J{eficTBuUS nekTpruueckoro Toka. Cumia Toka.

Hanpsixenue.
3.6 I=q/t, U=A4/4
DIJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma a1 yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOTHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHoe coefuHEHNE TPOBOHUKOB PABHOT'O COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwmenanHble COeTMHEHUS TTPOBOTHUKOB
310 Pa6ora u MomrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jxxoynsa — Jlenna:
3.11 O=I"-R-t
319 OneiT Dpcrega. MarHutHoOe Mojie OPsIMOTO NMPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHAYKITUU
313 MarauTHOe T1I0JIE TOCTOSSHHOTO MAarHuTa. B3anmMoaeHCcTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBMEe MarHUTHOTO ITOJIS1 HA IPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SIBnenue 3nekTpoMarHuTHON MHAYyKUuu. [Ipasuino Jlenna
Ilpakmuueckue pabomol
N3MepeHne  3JIEKTPUUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH CHIIBI TOK4, BO3HHKAOMIETO B TIPOBOJHHKE

(pe3ucTophl, JIAaMIOYKa), OT HAMIPSKEHUS Ha KOHIaX TIPOBOHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €T0 TOIEPEYHOI0 CEUEHUS U
YZIEIbHOTO CONPOTUBIICHUS.

[IpoBepka npaBmiia i 3JEKTPUUECKOTO HANPSKEHUS IPU NOCIEA0BATEIbHOM
COEJMHEHUH IPOBOAHUKOB; MpPaBUIa Ui CHJIbI 3JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6IeHUsA 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MOTIOCOB,
POJIb MATHUTHOTO TOJIST JIJ1s 5KU3HU Ha 3emie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea. 3JNEKTPOCKOIN, aMIEPMETP, BOJBTMETP, PEOCTart,
CUETYMK  DJEKTPUUYECKOH SHEPruu, dJIEKTPOOCBETUTEIbHBIE IMPUOOPHI,

3.18 HarpeBaTelbHbIE AIIEKTPONIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNIb TMOCTOSHHOTO TOKa,
TeHEPaTOp MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHbIe BoJHBL. [1Ikana 35ekTpoMarHuTHRIX BOJTH

3.20 JlyueBast moaensb cBeta. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus ceera

394 JIunza. Xonx nyueii B muH3e. PoKycHOE paccTosHuEe TUH3bI. OnTHYecKas cuiia

' nun3el: D = 1/F

3.25 I'na3 xak onrtuueckas cucrema. OnTudeckue mprudopsI
Ipaxmuueckue pabomol
H#Par#H##l13Mepenne onTUUYECKON CHIIbI coOMparomiel JUH3bI; (OKYCHOTO
paccTosiHus coOuparolei JIMH3bI (0 CBOWCTBY paBEHCTBA pa3MEPOB MPEAMETa
Y M300pakeHus1, KOT/Ia IPEIMET PACIIOJIONKEH B JJBOMHOM (OKYCE), TOKA3aTENs

3.26 MIPEJIOMIIEHUS CTEKIIA.
#i#HPar#H##lccnenoBanue CBOWCTBAa N300paKeHUs, MOTYYEHHOIO C IOMOIIbIO
coOuparomield TUH3bI; U3MEHEHHUS (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJjia TPEJIOMJICHUSI CBETOBOTO JIyda OT yIJia MaJieHus Ha
TPAHMIIE «BO3AYX — CTEKIIO»

397 Qu3zuueckue senenuss 6 npupooe: 3atmenus ComnHua u JlyHBI, 1BeTa Ten,

' OTITHYECKHUE SBJICHUS B aTMOoc(depe (1iBeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoticméa. OYKH, TEpHUCKoM, ¢oToannapar, ONTHYECKHE

CBETOBObI




KBAHTOBBIE ABJIEHUA

PamuoaktuBHOCTE. ATb(a-, OeTa-, raMMma-usnydeHus. Peakuuu ansda-u Oeta-

4.1
pacnana

42 Omnwitel Pesepdopna mo paccesnuro anba-yactui. Ilnanerapuas mopaenb

' aToMa

4.3 CocraB atromHoro spa. M3oromsl

4.4 [lepuon nmonypacnaja aTOMHBIX siiEp

4.5 SnepHblie peakiyu. 3aKOHbI COXPaHEHUS 3aps0BOTO U MAaCCOBOTO YHCEN
Qusuueckue s6NeHUs 8 npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,

4.6 KOCMHMYECKHE Jy4Yd, PaJAHMOAKTUBHOE H3JIyYCHUE MPUPOIHBIX MHHEPAJIOB,
NeiicTBHE PaJIMOAKTUBHBIX U3ITyUYE€HUI Ha OPraHU3M YelIOBeKa

47 Texuuueckue ycmpoticmea: CieKTPOCKOII, UHIUBUAYATbHBIN JO3UMETP, KaMepa

Bunbcona, sinepHas s3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

®dusuka 9 knacc/ [lepeimkun .M., I'ytauk E.M., iBanoB A.U. u

np. AkimonepHoe obuiectBo «M3aarensctBo «lIpocBemienue»

®uzuka 9 xnacc/ [epeimkun A.B., I'ytauk E.M. OO0miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 00ILIECTBO
«3maTenscTBO

«IIpocsemenne»

®uzuka 9 knacc/ [lepbimkun A.B. O611ecTBO ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «M31aTE€NBCTBO «DK3aMEH»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Jlykammk B.M. COopHUK BOMPOCOB U 3a/1a4 1o pusuke. 7-9 Ki1. —
M.: ITpocsemenue, 2010. —192c.

2. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE

CaMOCTOSTENIbHBIE U KOHTPOJIbHBIE PAOOTHI. —5-€ U3/1aHUE,-
M.MNJIEKCA, 2023.

3. AcraxoBa T.B. ®usuka. 7 knacc. JlabopaTtopHbie padOTHI.
KonTponsheie 3aganus. —Caparos:Jluueit, 2024.

4. «KoHTpoapHO-U3MepuTeNbHbIe MaTeprabl. Pusuka. 7 kiaacc/Cocr.
H.U. 3opun. — 2-e uzn.,nepepad. — M.:BAKO, 2023.

5. Mapon A.E. ®usuka. 7 kjacc: y4eOHO-METoIuuecKoe nmocooue/
A.E. Mapon.- M.: Jlpoda, 2023.- 123c.:

6. A.E. Mapon, E.A. Mapon CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE
paboTsI-8 kiacc 2023 M. JIpoda

7. B.B.laxmarosa ,O.P. lllepep Auarnoctuueckue padboThl -8 Ki1acc
2024 M. Ipoda

8. A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii CoopHuk BomnpocoB u
3amau 2023 M. Jlpoda

9.  KoHTposibHBIE ¥ CaMOCTOSITENIbHBIC pabOTHI O (hu3MKe. 9 Kiacc: K
yueOHuky A.B. Ilepprimkuna, E.M. I'yrhuk «®usuka 9 kmacey / O.1.
I'pomiieBa. — M.: I3natenbcTBO «OK3aMen», 2024.

10. Tectsl no pusuke. 9 knacc: k yueOuuky A.B. [lepsimkuna, E.M. I'yTHuK



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KUIIACC

bubmmoreka — Bc€ mo npeamery «duszukay. — Pexxum qoctyna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum gocrtyma: http://fizika-class.narod.ru
3. Eaunas koymekuus nu@poBbiX 00pa30BaTEIbHBIX PECYPCOB. —

Pexum noctyna: http://school- collection.edu.ru

4. VluTepecHble MaTepUalibl K ypokaMm (PU3UKH 110 TEMaM; TECTHI 110
TeMaM; HarjasAHble mocoOus K ypokam. — Pexxum noctymna: http://class-
fizika.narod.ru

5. udpossie 0OpazoBaTenbHbIE pecypchl. — Pexum

noctyma: http://www.openclass.ru

6. DNeKTpoHHBIE YUeOHUKH 10 pu3mke. — Pexxum

noctyna: http://www.fizika.ru

8 KJIACC

1. bubnuoteka — Bc€ no npeamety «duszuka». — Pexxum

noctymna: http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru
3. Eaunas koymekuus uu@poBbIix 00pa30BaTEIbHBIX PECYPCOB. —
Pexxum nocryna: http://school- collection.edu.ru

4. nTepecHble MaTepralibl K ypokaMm (PU3UKH IO TeMaM; TECTHI 10
TeMaM; HarJsiAHbIe TocoOus K ypokam. — Pesxkxum noctyma: http://class-
fizika.narod.ru

5. [ludpossie 0OpazoBaTenbHbIE pecypchl. — Pexum

nocTyma: http://www.openclass.ru

6. DJEeKTpOHHBIE YUeOHUKH 10 pusuke. — Pexxum

noctyna: http://www.fizika.ru

9 KVIACC

1. BuneoonsiTel Ha ypokax. — Pexum gocrtyna: http:/fizika-class.narod.ru
2. Enunas xosutekmus mudpoBhIX 00pa30BaTebHBIX PECYPCOB. —
Pexwum noctyna: http://school- collection.edu.ru

3. nTepecHbie MaTepuasbl K ypokaM (DU3UKH 110 TeMaM; TeCTHI 10
TeMaM; HarjasAHble mocoOus K ypokam. — Pesxxum nocryna: http://class-
fizika.narod.ru



4. [lucdpossie 0Opa3oBaTeIbHBIC pECYpPCHI. — Pexkum
noctymna: http://www.openclass.ru

5. DnekTpoHHBIE y4eOHUKH 10 (u3uke. — Pexxum

nocryna: http://www.fizika.ru

6. lucranumonnas mkomna Ne368 http://moodle.dist-368.ru/ OTKpbITHIH
kiacc. CereBoe 00pa3oBaTEILHOE COOOIIECTRO.
http://www.openclass.ru/node/109715

7. Enunas xomekus nu(poBbIX 00pa30BaTEIbHbBIX
pecypcos. http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA IEHTP HHDOPMAITMOHHO-00pa30BaTEIbHBIX
pecypcos. http://www.fcior.edu.ru/

9. MuTepHeT ypok. http://interneturok.ru/ru/school/physics/
10. T'azeta «1 ceHTAOPs» MaTepuabl MO

¢dusuke. http://archive.1september.ru/fiz

11. Aaumanuu pusnueckux o0beKTOB. http://physics.nad.ru/

12. XKusas ¢puszuka: oOyuaroias mporpamma.
http://www.intedu.ru/soft/fiz.html®uszuka.ru. http://www.fizika.ru/
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