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MHNOACHUTEJIbHASA 3ATIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TOJIOKEHUW U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHUs W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.

[Iporpamma mo ¢u3mke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTAaBJIIEHA Ha
OCHOBE MOJIOXKEHUI M TpeOOBaHUI K pe3yibTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHO
oOpa3oBaTellbHOW TmporpamMMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd4eToM
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHLEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «Pusukay.

Copnepxanue  mporpaMMmbl 10 (u3Mke ~— HampaBieHO  Ha  (OpMHUpPOBaHHE
€CTECTBEHHOHAyYHOW T'PaMOTHOCTM OOYYarOIIMXCS M OpraHu3alldio H3Yy4eHHs (U3NKU Ha
NeSITeIbHOCTHOW OCHOBe. B mporpamMe mo (U3MKe YYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu  TpeboBanuit DPI'OC OOO Kk mNIaHUPYeMBIM JUYHOCTHBIM U
MEeTanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TaKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUsl.

[IporpamMma mo Qu3suke ycTaHaBIMBaeT pacrpeielieHne y4yeOHOro maTepuana Mo rojaam
obyuenus (o Kiaccam), TpemaracT MPUMEPHYIO TMOCIEA0BATEIBHOCTh HM3YUCHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIEpKaHUS M Y4eTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa ¢ IeNbI0 OKa3aHHUsI METOJUYECKON MOMOIIH YUUTEII0
B CO3/IaHUH pabouel MporpaMMBbI IO YUeOHOMY MPEMETY.

®u3zrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMUEH U (pu3nmyeckoit reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBiseT HauOoliee sicHble o0Opa3lbl MPUMEHEHHS HAaydHOTO MeEToja
MO3HAHUS, TO €CTh CII0CO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUI O MUPE.

OpaHa u3 TIaBHBIX 33734 (U3NYECKOro oOpa3oBaHUs B CTPYKType oO0Iiero oopazoBaHUs
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TpPAaMOTHOCTHM U HHTepeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHOHAYUYHYIO TPAMOTHOCTb:

® Hay4dHO OOBSCHSTH SIBICHUS,

® OILIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;

® UHTEPHPETUPOBATH JAHHBIC U UCIOJIH30BaTh HAYYHBIC OKA3aTEIbCTBA JUISl TIOTYYCHHUS

BBIBOJIOBY.

Henn wn3yueHuss QU3MKUM Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHMs ONpPE/AEICHbI B
KOHLIETIUH TpernogaBaHusi yueoHoro npenMera «Dusmnka» B 00pa3oBaTeNbHBIX OPraHH3aIsIxX
Poccuiickoit @eneparuu, peann3yonux OCHOBHbBIE 00IIe00pa30BaTeIbHbIE TPOTPAMMBI.

Henu uzydenus Gpusuku:

e npuoOpeTeHHEe HHTEpeca M CTpeMJeHHs oOOydalolMxcs K HAaydHOMY H3yYEHHUIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTABIECHUNH O HAYYHOM METOJIE TMO3HaHUA U (POPMHUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK Pe3ylbTaTa U3Y4CHHsSI OCHOB CTPOCHHS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;
e (opMupoBaHHE NPEACTABICHUN O POJM (HUUKU JJIsl PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oynymeil npodeccHoHaIbHON
NESITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEHIIIEMY OOYUYEHHUIO B 3TOM
HaIpaBJICHUN.
JlocTibkeHre STHX IeNiell mporpaMMbl 1Mo (H3MKE HAa YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus 00€CIICUNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:
e npuoOpeTeHHe 3HAHMW O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TETUTOBBIX, IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e MpuOOpeTeHHEe YMEHH ONHChIBaTh U OOBACHATH (U3NYECKUE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA;,
® OCBOGHHE METOJIOB PEIICHUS MPOCTEHUIIMX pPACYETHBIX 33/7a4 C WCIOJIb30BaHUEM
(bU3NIECKUX MOJIeNEeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® pa3BUTHE YMEHWH HAOIIONAaTh MPHUPOJHBIC SBJICHUS W  BBINOJHATH OIIBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAJIbHBIE HCCIEOBAHUS C HCIOJIH30BAHUEM
M3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE TPHEMOB PabOThl ¢ WHMOpMarueln (U3NIECKOTO COJEP)KAHMS, BKIIIOUAs
WHPOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHUSX (GU3WKH, aHAIM3 W KPUTHYECKOE
OIleHUBaHMUE WH(POpPMAIIUK;
® 3HAKOMCTBO coO chepamu mpodhecCHOHATBLHON NeATETLHOCTH, CBI3aHHBIMH C (PU3HKOM,
U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTIKEHUSX (UINUYECKOM
HayKH.
OO6miee 9ncii0 4acoB, pEKOMEHIOBAHHBIX I M3YYCHHS (PU3UKU Ha 0a30BOM YpOBHE, —
238 vacoB: B 7 kjacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 4aca B HEJEIIO),
B 9 KJiacce — 102 yaca (3 yaca B HEJICITIO).

[Ipennaraempiii B mporpamme 1o ¢u3uke mNepedeHb 1a00paTOPHBIX PabOT U OIBITOB
SIBJIIETCS PEKOMEHAATEIbHBIM, YUUTEIb JIeIaeT BHIOOP MPH MPOBEACHUN Ja00PATOPHBIX paboT U
OTIBITOB C YYETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00y4arommXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHuH, MpeyiaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO K3aMeHa Mo (pusmke.



COJEPKAHUE OBYYEHUA

7 KJIIACC
Du3uKa U €€ posib B IO3HAHUHM OKPY/KAIOLIEro MUpa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMUMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTe n3MepeHnii MexyHapoiHasi CUCTEMa €IMHMII.

Kak ¢u3uka u apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcrecTBeHHOHAay4YHBIN
METOJi TMO3HAHUS: HAOJIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINPOCA, BBIABM)KEHHE TIMIIOTES,
SKCHEPUMEHT [0 TMPOBEpPKE THUNOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(u3nYecKuX ABJICHUHN C TIOMOIIbIO MOJeNen

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpubOpsl U Ipoleaypa NPSMbIX U3MEPEHUN aHAJIOTOBBIM U LU(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue LEHbI IeICHUS IIKaIbl K3MEPUTEIHLHOTO NMpHoopa.

N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Onpenenenne pa3MepoB MAJIbIX TEJ.

AN SN

W3mepenue temmeparypbl MpH MOMOLIM >KUAKOCTHOTO TEpPMOMETpa U JlaT4MKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccienoBaHHs MO MPOBEPKE THMIOTE3bl: NAIbHOCTh MOJIETA IIApHKA,
MYIIEHHOTO0 TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIlIEe BHICOTA MYCKa.
IlepBoHaya/ibHbIE CBeIeHUSI 0 CTPOEHUM BelllecTBa.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHL, JI0Ka3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune uacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEPaTypOM.
BbpoynoBckoe naBwxkenue, muddysus. BzauMoneilicTBue dYacTull BeUIeCTBa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M  TBEPAbIX
(kpucTamuinueckux) Ten. B3auMocBs3bp MexAy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX U UX aTOMHOMOJIEKYJISAPHBIM cTpoeHneM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.
1. HaGmroneHnue 6pOyHOBCKOTO JIBHKEHUSI.
2. HaGmonenue nuddys3uu.
3. HalGmronenue siBieHHiA, OOBSICHIIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAaHUEM YaCTHIL
BEIECTBA.
Jlabopamopusie pabomot u onvimol.
1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).
2. OmbITHI IO HAOIOJIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B.
3. OmnbITh IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.
JABukeHue U B3auMoaeiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacder Iyt U BpeMEHU JBUKCHHUSL.

SBnenue wHepHuu. 3aKOH HMHEpUMU. B3ammojeicTBue Ten Kak NPUYMHA HU3MEHEHUS
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 0ObeMa BEIIECTBA.

Cunma Kak XapakTepucTHKa B3aumojeucTBus Tein. Cuiia ynpyroctd u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoae U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CrnoxxeHue cuil, HallpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJIBbXEHHA Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

JaBJjieHne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Tra3a oT oO0bema, Temnepatypsl. [lepenaua naBneHuss TBepAbIMU TEIaMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTHueckue MamMHBL. 3aBUCUMOCTH JAaBJICHUS KUIKOCTH OT
riyounbsl.  [mapocratumueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMOC(epHOrO0 JaBJI€HHUS OT BBICOTHI Haa YypoBHeM Mops. [lpubopsl i u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTH JaBJICHHUA T'a3a OT TEMIEPaTyphl.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MOrpyKEHHOH B JKUAKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, ACUCTBYIONIEH Ha TeNO, NOrpyXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnBbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, AEUCTBYIOLICH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
Irpy30I10AbEMHOCTH.

PabGora u MOIIHOCTB. JHEpPrus.

M

exaHnyeckas pabora. MoOIIHOCTb.

[IpocThie MexaHu3MbI: phlyar, OJOK, HakIOHHas IJIOCKOcTh. [lpaBuio paBHOBecus

peIyara.
Koadpdu

[IpumeHeHre mpaBuia paBHOBECHS phlyara K OJOKY. «30JI0TO€ MPaBUJIO» MEXaHHUKH.
nueHt mnoJsiesHoro geictBus (mamee — KIIJI) mpocteix wmexanm3moB. I[Ipocteie

MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHeTnueckas W mnoTeHUUalbHas »Heprus. I[lpeBpaienue

OJHOTO BHJa MEXAHMYECKOU SHEPTUH B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUH Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. Usmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTHUU.
8 KUIIACC

TenaoBble ABJIEHUS.

OCHOBHBIC TTOJIOKCHUSA MOHGKYHHpHO'KI/IHeTI/I‘leCKOﬁ TCOPUHU CTPOCHHA BCIICCTBA. Macca
U pa3MCpbl aTOMOB H MOJICKYIL. OHBITBI, NMOATBCPIKAAOINUEC OCHOBHBIC IIOJIOKCHUA
MOHCKyHHpHOKHHCTH‘IGCKOﬁ TCOpHUHU.

Moaenu TBép,[[OFO, KHUIKOTO U ra3006pa3H0r0 COCTOSIHMH BEIIECTBA. KpI/ICTaJIJlI/I‘{eCKI/Ie u
aMOp(bHBIC tena. OObSICHEHHE CBONCTB rasos, JKUIKOCTEH U TBép,Z[LIX TEJI Ha OCHOBE II0JIOKEHUH
MOHCKyHHpHO'KHHeTquCKOﬁ TCOpHUH. CMmaunBaHue u KalmnuJUIApHBIC  SBJICHUA. TennoBoe
pacliupCHUC U CKaTUuc.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTHbKO TCIUIOBOTO MAOBHKCHUA YaCTHLI.
BHy’TpeHHﬂﬂ SHEpTIuUs. CnocoObl  M3MEHEHHMS BHYTpeHHCﬁ OHCpTrumr: TCIUIONCpEaAaYa U
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYUCHUC.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecHe. YpaBHEHHE TEIIoBOTO OanaHca. [lnaBineHue u oTBepAeBaHUE KPHCTAILUTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHAs TEIUIOTAa CTOPaHMsL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro pacinupeHust Tel.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuie pabomul u onvimeot.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa.

[
N

3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.
4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.
5. OneIThl, JEMOHCTPUPYIOUIHME 3aBHCHMOCTh [IABJICHHUS BO3[yXa OT €ro o0béMa

HarpeBaHus WIH OXJIaKICHUS.
6. IlpoBepka rumoTe3pl JIMHEHHON 3aBUCHMOCTH JUIMHBI CTOJOMKAa JKHMJIKOCTH B
TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphbl.
7. HalGmioneHue u3MeHeHHs] BHYTPEHHEW SHEPTrUU Tela B pe3ylbTare TeIulomnepenadu u
paboThl BHEITHUX CHUIL.
8. HccnenoBaHue siBIEHHS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJIOIHOM U TOpsSYeid BOIBI.
9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca uCnapeHusl.
12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHON TEIUIOTHI IUIABJIECHUS JIbJA.
DJIeKTprYecKre U MATHUTHBIE SIBJICHHSL.
Onektpusaius Ten. J[Ba poaa 3JeKTpUUYECKHX 3apsaoB. BzaumonelcTBue 3apsyKeHHBIX
ten. 3akoH KymnoHa (3aBUCHMOCTH CHIIBI B3aUMOJCHMCTBUS 3apSKEHHBIX TET OT BEIUYUHBI
3aps/I0B U PACCTOSIHUS MEXIY TEIAMM).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpuueckoro noss. [IpuHuun cynepro3unun
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUA OJEKTPUUYECKOro Toka. VMcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTUBICHHE BemecTBa. 3akoH Oma uis  ydacTKa LETH.
[TocnenoBarenbHOE U ApAILIEIBHOE COSTUHEHNE TIPOBOTHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoelcTBME TOCTOSIHHBIX MAarHuTOB. MAarHuTHOE IOJe€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBHUTaTeldh IMOCTOSHHOTO ToKa. Mcmombs3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOMYyYEeHHs] DJICKTPUUECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3us conpoTHBIICHHII.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI M0 HAOTIOACHHIO STICKTPHU3AIUH TNl MHAYKIIUEH U PU COMTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsI Ha TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynmpoBaHue HalPSKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIUHbI, TUIOIAIN [TOIIEPEYHOr0 CEYEHUs U MaTepHara.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPsDKEHUN MpU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpenieneHre MOIIHOCTH 3JIEKTPUUYECKOT0 TOKa, BBIAEISIEMOM Ha pe3UCTope.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TMPU HUX OOBEIWHEHUH U
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa U HaIIPaBJIEHUS TOKA B KaTYIIIKE.
18. U3yueHue neicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE
W3MEHEHUI 3HaYEHUS ¥ HAMPaBJICHUS UHIYKIIMOHHOTO TOKA.
9 KJIACC

Mexanu4yeckue siBJICHHS.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

VYckopenue. PaBHoyckopeHHOE npsiMosiiHelHoe aBrkeHue. CBoOoiHOoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHS, CHJa TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKHUX SIBJICHUH, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KCHHH OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHHE MEXaHUYECKOM PHEPTUHU MIPU ABMXKEHHUHU TeJla NOJ1 JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
Ha4aJIbHOU CKOPOCTH.

5. TlpoBepka TruMOTE3bl: €CIAH MPU PABHOYCKOPEHHOM IBMKEHUM O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIBbHOIO
JTaBJICHUSI.

7. Omnpenenenne koduieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU NMPYKUHBL.



9. OmpeneneHne pabOTBl CHIBI TPEHUS TPU PABHOMEPHOM JIBUKECHHUH TeJa IO
TOPU30HTAIBHON IIOBEPXHOCTH.
10. Ompenieniearie  pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM
HETIOIBM)KHOTO U TIOIBMXKHOTO OJIOKOB.
11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.
Mexanu4yeckue KoJjie0aHus U BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4eckKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue kojeOaHus. BeiHyKaeHHbIe Konebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [Ipo/iosibHBIE U MOIEpeyHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

1. HabGmronenue xosneGaHuil T MOJ IEHCTBUEM CHIIBI TSXKECTH U CHIIBI YIPYTOCTH.
2. HaGmonenue koneGaHuil rpy3a Ha HUTH U Ha MPYKUHE.

3. HaOmronenne BRIHYXACHHBIX KOJICOAHUH 1 pe30HaHCA.

4. PacnpocTpaHeHHe IpoA0JIbHBIX U MONEPEUYHbIX BOJIH (HA MOJIEINN).

5. HaOnromeHnue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4acTOThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmpezeneHue 4acTOTHI U MepHOJa KoJIeOaHUM MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepHoJa KojieOaHUM MOJBEHIEHHOTO K HUTH Tpy3a OT

JUIMHBI HUTH.

4. UccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl

rpysa.

5. IlpoBepka HE3aBUCHUMOCTH MeEpHOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K HUTH, OT

Macchl rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh IEpHOJa KoJeOaHUW MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. WsmepeHue yckopeHHs] CBOOOIHOTO MaICHUSI.
DJIEKTPOMATrHUTHOE 110JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHUTHOE ToJie. DJEKTPOMarHuTHbIE BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3H.

DnexkTpoMarHuTHas mpupojaa ceera. CKkopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa MEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomot u onvimol.

1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIILI0 MOOMIBHOTO TenedoHa.

CaeToBbl€ SIBJICHHS.

JlyueBass monens cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHHE CBETa.

3atmenus Connua u JIynel. Otpaxkenue ceerta. [1nockoe 3epkano. 3akoH OTpaXKE€HUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucremMa (QoToamnmapaTa, MHKPOCKONA MU
Tesneckona. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

W ~NUkWN e

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHl B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[punnun neiictBus dporoanmnapara, MUKpOCKOIA U TEJIECKOTIA.

10. Monaens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

NccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHue xapakTepuCTUK U300paKeHHsl IPeAMETa B IUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

KBaHTOBBIC SIBJICHUS.

Omnwiter Pe3epdopna u muranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanTel. JInHeluaTbie CEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpaimienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiu. 3aKOHbI COXPAaHEHHUsI 3apsiIOBOTO U MAacCOBOIO YMCEN. DHEPIus CBSI3U
aToMHBIX saep. CBs3p macchl M 3Hepruu. Peakuuum cuHtesa u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3Iu4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmoneHue CIUTOMIHBIX M JMHEWYATBIX CIIEKTPOB U3ITyUCHHS.

2. HccnemoBaHue TPEKOB: M3MEPEHUE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[loBTOpUTENBbHO-0000AOIIMKA ~ MOIY/Ib  IpEeAHAa3HAuY€H s  CHUCTEMaTH3aluud U
00001IeHNsT TPEIMETHOTO COJIEPIKAHMSI U OTIBITA JIEITEILHOCTH, IPHOOPETEHHOTO MPU U3yUCHUN
BCEro Kypca (pu3mkm, a Taxke IS MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3uke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy wW3y4eHUM MJaHHOTO MOXYJIS pPEATH3YIOTCS W CHCTEMATH3HPYIOTCS  BHIBI
NEeATeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CHeunmBaeTcss JOCTHXKEHHE MPEIMETHBIX |
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (opMUpYeTCs eCTECTBEHHOHAaydHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCICIOBAHMS SBICHHNA TPUPOIBI M TEXHUKH,
OBJIAZICHUE YMEHUSMHU OOBSICHATh (HU3MUECKUE SBIICHUS, TPUMEHSS TOJyYeHHBIC 3HAHMUS,
pemaTh 3a/1a4d, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiera pealn3yercs 3a CYET TOTo,
9YTO 00y4aroLIUeCs BHIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE TIOJTYYEHHBIX 3HAHUW PACIlO3HABATh M HAYYHO OOBSCHATH (DM3NUECKUE SBICHUS
B OKpYIKaroIiei IpupoJie U TIOBCEIHEBHOW KHU3HH,

WCTIONH30BaTh HAYYHBIE METOIBI UCCIIETOBAHUS (PU3NYECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKHU TMIOTE3 U MOJTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4YHbIE OCHOBBI HanboJiee BaXKHBIX JTOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HampuMep, MPaKTUYECKOr0 UCMOIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPIHMH HAa OCHOBE 3aKOHA
MIPEBPALIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

Kaxngas w3 Tem JgaHHOrO MOAYJs BKIIIOYAET OSKCIEPUMEHTANbHOE HCCIeI0BaHNE
obobmaromiero xapakrepa. Moayinp 3aBepiuaeTcsi IpOBEICHUEM IUAarHOCTUUYECKON U OLICHOYHOM
paboTHI 32 Kypc OCHOBHOT'O 00IIIETr0 00Opa3oBaHuUs.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO o00Imero oOpa3oBaHUs HampaBieHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyyT cOpMUpPOBAHbI CIEAYIONIUE TUIHOCTHBIC PE3YJIbTATHl B YACTH

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- TPOSIBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM (PU3UUECKON
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIXKEHHUSM POCCUUCKUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUM OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

- OCO3HAHHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

- BOCHPHSITHE 3CTETUUYECKUX KauyecTB (PU3MUECKOW HAyKW: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMMO3HAHHUSA:

- OCO3HAHWE IEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MHpA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEHIIEH COCTABIAIONIEN KYIbTYPHI;

- pa3BUTHE HAYYHOU JII0003HATETLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TENbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI H SMOIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

- OCO3HaHHE LIEHHOCTH Oe30macHoro oOpas3a XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B@XKHOCTH TMpaBui O€30MacHOro IMOBEJACHHUS Ha TpaHCIOpTe, Ha JOporax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

- c(OpMHUPOBAHHOCTH HaBbIKa peduieKCHU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHM S

- aKTUBHOE y4acTHe€ B PELICHUM IMPAKTHUYECKUX 3a]ay (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM  HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

- HHTEPEC K MPAKTUYECKOMY H3y4eHUI0 podeccuii, CBA3aHHBIX C (DU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

- OpUEHTAaIMsl Ha MNpUMEHeHHe (U3NYECKUX 3HAHUW JUIs pelleHus 3aaad B olnactu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

- 0CO3HAHUE III00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBLHON U MPUPOIHOH CPebl:

- TOTPEeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIIOJHEHUH HCCIEIOBAHUM U MPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHNE YPOBHS CBOE€HM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JeATEIbHOCTb;

- TOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcle (GOpMyIHpOBaTH HJEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

- 0CcO3HaHUE JIePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (hU3HKHY;



® - [UITAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (PU3MUYECKUX 3HAHMIA;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH WU BBISABJIATH B3aMMOCBA3U ITPUPOJIEI, 06H_I€CTBa U 3KOHOMUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/II-I€CKI/IX 3HaHHfI;

e - OIICHKAa CBOMX JACUCTBUH C Y4ETOM BIMSAHUA HA OKPYKAIOUIYI0 Cpeny, BO3MOXKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHs HporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUYAIOLIME TO3HABaTeJIbHbIE YHHUBEpCaJbHbIE YueOHbIE JAEWCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3zoBble Jornuyeckue AeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MMPU3HAKU 0OBEKTOB (SBJICHMIA);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS. B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJIAT TTPHUYHMHHO-CJICIICTBEHHBIC CBSI3U TPU HM3yYCHHH (DU3MUYECKUX SIBICHUU W
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PHU3UYCCKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (u3MUecKoW 3aaadu
(cpaBHEHHE HECKOJIBKUX BAapUAaHTOB PEIICHHs, BbIOOp Hambojiee MOJXOJSIIETO ¢
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpoOBOAWUTE II0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)I/I3I/ILI€CKI/II71 OKCIICPUMCHT, HEOOJIBIIOE HCCICI0OBAaHUC (bmnqecxoro SAIBJICHUA,
OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCIICOAOBAHUA,

IIPOrHO3HUPOBATH BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

IPUMEHATh PA3IMYHbIE METObl, MHCTPYMEHTBl W 3alpochl MpH IMOHCKE U OTOOpe
nH(pOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHOW yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeAcTaBlIeHUs HHGOPMALMHU U
WUTIOCTPUPOBATh pelIaeMble 3a7auydl HECJIOXXKHBIMH CXE€MaMH, JAuarpamMmaMmy, HWHOU
rpaduKoil u uX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 337aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOI TEMBbI U BBICKAa3bIBATh HJIEH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIpH pELIeHUH KOHKPETHON (pr3nuecKoil mpoOiemsl;

MPUHAMATh LEIH COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH JCHCTBUS IO €€
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTasi Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaTPaBJICHUIO U KOOPIUHUPYS CBOU JACHUCTBUS C NPYTUMH YICHAMH KOMaHIBI;
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOMMI TPOIYKT 1O KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBEpcalbHbIEe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYAIUSX, TPEOYIOMUX ISl PEIICHUS
(bM3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX MPHUHITHS pENICHUH (MHIUBUAyaIbHOE,
MIPUHSATHUE PEIICHHSI B TPYIIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTAaBJIATh QITOPUTM peIleHUs] (PU3MUYECKOW 3ajayd WM ITUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh aIeKBATHYIO OLIEHKY CUTYalluH U MpeJylaraTh IU1aH e€ U3MEHEHUS;

OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHUS]) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI MJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIINXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCHUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IpU3HABaTh CBOE NpPaBO Ha OMMOKY MNpHU peueHHH (GU3MYEeCKUX 3aJad WId B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHIA:

® UCMOJb30BATh TMOHATHS: (HU3UYECKUE U XUMHUYECKHE SBJICHUS, HAOIOJCHNUE,
SKCIEPUMEHT, MOJelNb, TUNIOTEe3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBUKEHHE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  MpPSAMOJIMHEIHOE),  TpaeKTopHs,
paBHOJIEHCTBYIOIAsl cwia, Aedopmanus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznuuath sBieHUs (AUQdy3us, TEIIOBOE IBHKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEpLUs, B3aUMOJCHCTBUE Tel, paBHOBECHE
TBEPABIX TEJ C 3aKpEIUIEHHOW OChbIO BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBleHUE, IIaBaHUe T, IPEBpallleHus
MEXaHUYECKOH HEPTUH) IO OMHMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX TaHHOE (PU3NYECKOE SBIICHUE;

® pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXKAIOLUIEM MUpE, B
TOM 4ucie (QU3NYECKHE SBJICHUSA B IMPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKEe, BIMSHHE aTMOCHEPHOTO IaBJIEHHUS Ha XUBOM OpraHusM, IJIaBaHUE pbIO,
pBIUard B TeJie 4YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHHUI;

® OIUCHIBaTh U3yYEHHBIE CBOMCTBA TN U (PU3HUECKUE SBICHHUS, UCIOJIb3YS (PU3NUYECKHE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBlIEHUE
(TBEpHOrO TeEna, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IUJICYO CHJIBI, MOMEHT CHWJIbI, KOX(POHUIMEHT TMOJE3HOTO JeHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHIMaJIbHAsl SHEPTUs), IPU OMHCAHUM TMPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYHH, UX 0003HAUCHUS U €TUHULIBI
(bu3nyecKux BEIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE JaHHYI (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBA Ted, (U3MYECKHE SBICHHUS U IPOLIECCHl, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesna, MpaBUIIO paBHOBecUs pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAaHUKU,
3aKOH COXPAaHEHHUS MEXaHWYECKOW »HHEpruu, MpH OSTOM JaBaTh CJIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

e O00bsICHATH (U3MYECKUE SIBIICHUS, MPOILIECCHI U CBOICTBA Tel, B TOM YHUCIE H B
KOHTEKCTE CUTYalluil MPaKTHKOOPHUEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUYUHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 UW3y4YyeHHBIX CBOMcCTBa (U3MUECKUX SABICHUH, (QU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3aauyd B 1-2 feHCTBHA, HCHOJB3YS 3aKOHBI M (QOPMYIIBI,
CBsI3pIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (hPU3NYECKHE BEIWYMHBI B (OPMYJIBl U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIE, HEOOXOAUMBIEC ISl PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (PU3NUECKOI BETUUNHBL;



pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METO/IOB, B OIMCAaHUM MCCIEAOBAHUSA BBIICIATh IPOBEPAEMOE IPEIIOJIOKEHUE
(runortesy), pasznuyaTh U HUHTEPIPETUPOBATH IOJYYEHHBIM pe3ylbTaT, HAXOAUTh
OLIMOKH B XOJI€ OTIBITA, /IENATh BBIBOIKI 110 €T0 PE3yJbTaTaM;

MIPOBOJIMTH OIBITHI IO HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, 3aIUCHIBATH XO/1 OTBITAa U (POPMYIINPOBATH BHIBOIBI;
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTHh HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYHMHBI OT JIPYrOM ¢
HCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUMN (3aBUCUMOCTH YT PaBHOMEPHO JIBHIKYILIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TENl ¥ HE3aBUCUMOCTU CHUJIBI TPEHUS OT IUIOMIAIH
COTIPUKOCHOBEHUS TEJI, CUJIBI YIIPYrOCTH OT yIJUHEHUS TMPYXUHBI, BHITATKUBAIONIEH
CWIbl OT OOBEMA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUW TUJIaBaHUSl TeJ, YCIOBUI paBHOBecHsl pbhluara M OJOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCJIeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCUMOCTH (U3MYECKUX BETUYMH B BHJE MPEIT0KEHHBIX TaOMUIl M TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUIKOCTH W TBEPAOrOo TeNa, CUila TPEHHsS CKOJIBKEHHUs, [IaBJIEHME BO3/1yXa,
BBITAJIKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasd Ha MOIPYKEHHOE B IKUIKOCTh TEJIO,
KO3 PHUITMEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXaHW3MOB), CIEAYys MPEIT0KCHHOU
WHCTPYKUMU: MIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTh;

XapaKkTepu30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPOl Ha WX omHMcaHud (B TOM YHMCIE: MOAUIUIHHKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMJPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJIBb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
¢u3nyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

MPUBOJIUTh TpUMEpHl (HaXOAUTh HWHPOpPMAIUMIO O TMpUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHWM B TOBCEAHEBHOW JKH3HU IJIs OOecreueHus
0e30MacHOCTH TpHU OOpalieHuH ¢ TpuOOpaMU M TEXHUYECKHMMH YCTPOWCTBAaMU,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

OCYILIECTBIISITh OTOOp HMCTOYHMKOB HH(poOpMaiuu B VHTepHETe B COOTBETCTBUU C
3a/IaHHBIM MIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUW U MTyTEM CpPaBHEHUS



Pa3IMYHBIX CTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTHBOPEUMBON
WA MOXET OBITh HEJIOCTOBEPHOM;

WCIOJIb30BATh NPU BBIIOJHEHUN YYEOHBIX 3a/laHUI HAyYHO-TMOMYJSIPHYIO JINTEPATYPy
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HMHTepHer,
BJIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOYM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJCPIKAHUSA, B TOM YHCIIE MYOJIUYHO JIeNIaTh
KpaTKue COOOIICHUS O Pe3ysIbTaTax MPOEKTOB WM YUEOHBIX MCCIEOBAHUMN, IPU STOM
IpaMOTHO HCHOJB30BAaTh M3Y4YCHHBI MOHATUHHBIA ammapar Kypca (U3HKH,
COIMPOBOKATh BHICTYIUICHHUE MTPE3EHTAIINEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C OCTaBICHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHHUEM TUIaHa
NEeUCTBUM, aJeKBAaTHO OICHMBATb COOCTBEHHBIH BKJIAJ B JESATEIbHOCTh TI'PYIIIbI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aMMOJEHCTBHE, YUUTHIBAas MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHus B 8 kJacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCMOJIb30BAaTh MOHATHS: Macca M pa3Mepbl MOJIEKYN, TEMJIOBOE JIBIKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMop(HBIE Tena,
HACBHIIICHHBIN 1 HEHACBIIIEHHBIN Map, BIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TEIIOBOUW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsijl, JIEKTPUUECKOE
10JI€, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSIHHBIA AJIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

pasznuyath SBJICHUS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIC SBICHUS, UCHApEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpUCTAJUIN3aLNs (oTBEpaeBaHue), KHUIICHUE, Terionepeaada
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps/ioB, JCHCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JEHCTBHE MAarHUTHOTO IOJS HAa MPOBOJHHMK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIKS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YUYCHHBIX (U3NYECKUX SBJICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (u3udeckue SBICHUS B NPUPOJE: TOBEPXHOCTHOE HATSKEHUE W
KalWUIApHbIE SBJIECHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uzinydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emuu, Apeid MOICOB, POJib MAarHUTHOTO TOJNS S KU3HH Ha
3emIie, ONSPHOE CUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIETISATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKHX SBIICHHIA,

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (TeMIEpaTypa, BHYTPEHHSSI SHEPTUs, KOJIWYECTBO TEIUIOTHI, YAeIbHas
TEIUIOEMKOCTb  BEIECTBA, YZAEJIbHAs TEIUIOTA I[UIABJICHUS, YyJAEJIbHAsA TEIUIOTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOMUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAILMHBI, OTHOCUTEIBHAS BJIAXXHOCTb BO31yXa, AJIEKTPUUYECKUU
3apsj, CUJla TOKA, DJJIEKTPUYECKOE HANpsDKEHUE, CONPOTHUBIIEHUE IIPOBOJIHUKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA), TPHU



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HUCIOIb3YyEeMbIX BEIHYUH,
0003HaueHHS ¥ eIUHUIBI (PU3NYECKUX BEIWYHH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0O BEJIMYMHY C JPYTMMHU BEJIWYHMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE TI0JIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
NPUHIMI CYNEPHO3ULMHU MO0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juia ydacTka nenu, 3akoH JDxoyns—JIeHna, 3akoH coxpaHeHus
SHEPTHH, TPU STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alHMCHIBATH €TO
MaTeMaTHYECKOE BbIPAXKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MIPaKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOrMYeCKHUX LIaroB C
omnopoit Ha 1—2 U3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiath pacy€THble 3ajaud B 2-3 JeMCTBHS, HCHOJIb3ysd 3aKOHBI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEIOCTATOK JAHHBIX IS PELICHUS 3a/]ayH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJTY4YE€HHOE 3HAUeHHE (PU3HUECKO BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO pPELIUTh MpPU TMOMOIIN (PUIUYECKUX
METONOB,  MCHOJb3ysd  ONHCAaHWE  HUCCIEINOBAHMSA,  BBIICIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATH IPAaBUIBHOCTh IOPSAKA INPOBEICHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWUCTB
Tesl (KalWUISPHBbIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT €ro o0béMma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBAaHUs IIPU U3IYYCHHUH OT LBETa
u3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICHCTBUE VIEKTPUYECKUX 3aps]0B, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble IPEANOI0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBIIIOJIHAT NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIIQKHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(¢U3NYeCKUX BEIMYUH, CPAaBHUBATh pe3yJbTaThl HM3MEPEHMH C Y4ETOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, TUIOIAJN NONEPEYHOTO CEYEHUs M YJENBHOIO CONPOTHBIICHHS BEILECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOJIHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIeays



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBAThH PE3yJIbTAThI MOJYYCHHOH 3aBHCHMOCTU B BHJIE
TaOaMIl U TpaUKOB, IEIaTh BBIBOKI 110 PE3yabTaTaM HCCIIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MTPOBOJIHUKA, pad0Ta U MOIIHOCTD 3JIEKTPHUECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOMUpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, ClEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH T1pH pabore ¢ J1aOOPaTOPHBIM
o0opynoBaHuEM;

® XapakTepU30BaTh MPHUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOPOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMa OTOILJICHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUMK DIEKTPUUECKOMN
SHEpPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE NPEIOXPAHUTEIHN, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOICTBAa M HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKHUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel ¢ MOCIe0BaTEeIbHBIM U MapajuleIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYEHUS JJIEMEHTOB JIEKTPUUECKUX LIETIEH;

® T[PUBOAUTH NpHUMEPHl (HaXoAWTh UHGOPMALMI0O O TPUMEPAX) MPAKTHYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH sl oOecreueHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpAaHEHHUS 3J0pPOBbsi M COONIONEHUS HOPM 3KOJOTHYECKOrO TMOBEICHHS B
OKpY»Kalolllel cpene;

® OCYHIeCTBJIATh NOMCK HH(popmauuu ¢usndyeckoro conepxkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIJICNIATE MH(OPMAIMIO, KOTOpas SBJSETCS MPOTHBOPEUMBON MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

® 1CIIOJIb30BATh MPU BBHINOJIHEHUU y4EOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JUTEpaTypy
(u3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi HWHGOpMaLUU U3
OJIHO# 3HAKOBOU CHUCTEMBI B IPYTYIO;

e co3laBaTh COOCTBEHHBbIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 0000mmas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl  MPOEKTHOM  HWIIM  MCCIEI0BATENIbCKOM
NEeSITEeNbHOCTH, MPU 3TOM T'PAMOTHO HCIOJB30BaTh M3yYCHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

® [pU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNM (U3UUYECKUX MPOLECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEIUTh 32 BBIMOJIHEHHEM IUIaHA JIEHCTBUH M KOPPEKTUPOBAaTh €ro, ajeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaX B  JICATEIBHOCTb  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIMKTHI.

K xoHmy oOyuenus B 9 kjacce mpeiMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TpPaCKTOpU:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, iacTuueckas),
TPEHUE, LEHTPOCTPEMUTEIIFHOE YCKOPEHHE, HEBECOMOCTb U TMEPerpy3Kd, LEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENO, ILEHTP TSHKECTH TBEPIOIO Tela, PaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CICKTPbl HCIIYCKAaHWUA W IIOITIOLICHUA, aJ'II)(l)a, Oera- U ramma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE NaICHNE TeJl, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOHeﬁCTBHG TECII, PCAKTUBHOC JBHMKCHUC,
KoJiebaTeIbHOE JBIDKEHUE (3aTyXalolle M BBIHYXKJCHHBIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHE U MPEJOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3JIOKCHHE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCHUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBIECHUE N3YUYEHHBIX (PU3MUECKUX SBJIICHUN B OKpY)KarolleM Mupe (B
TOM 4YHUCJIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHUXXCHUC IIJIAHET
CorHeyHoM CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 5XO, IIBETa Ted,
ONTHYECKWE SBICHWS B  MpUpOjAE, OWosorMYeckoe JEeHCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pAAMOAKTHBHOE M3IIyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE paJOAaKTHBHBIX W3Iy9YCHUI HAa OPraHW3M YeJOBEKa), IPH 3TOM IIEPEBOIUTH
NPaKTHYECKYIO 337a4y B y4eOHYIO, BBIACIATH CYIIECTBCHHBIE CBOWCTBA (IIPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAsS M MTHOBEHHAsh CKOPOCTh Tela NPH HEPaBHOMEPHOM ABHKEHUH,
YCKOpEHHE, MEepeMeNIeHne, MyTh, YII0Bas CKOPOCThb, CHJIa TPEHHs, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, IOTCHIMATIbHASL SHEPTHs Tela, MOJIHITOTO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIUAIbHASI SHEPT Ul CXKATON MPYKUHBI, KHHETHYECKast
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHS
cpenbl), TIpU ONMUCAHUM TPABHIBHO TPAKTOBATh (PU3UUECKHH CMBICI HCHOJIb3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EIUWHUIBl (PU3MYECKHX BEJIUYMH, HaXOJUTh (HOpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCHOJb3Yys 3aKOH
COXpAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3UIUH CHJI,
MPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAKEHUS M TMPEJOMJICHHS CBETa, 3aKOHBl COXPAaHEHMs 3apsAloBOTO U
MaccoBOTO YHCENl MpHU SJEPHBIX peakUusX, 0OpU OSTOM JaBaTh CJIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluii  TPAaKTHKOOPHEHTHPOBAHHOTO  XapaKTepa:  BBIABIATh  IPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB C ONOPOM Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIE 3a/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3YS
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC Ul PEUICHHUS,
MPOBOJUTH pAacy€Tbl W OIECHMWBATH PEATUCTUYHOCTh IOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO pEIINTh TPH TMOMOIIN (PU3HUECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHui MPyKMHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI H
HE3aBUCUMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHH, MPSIMOJIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HHs MpeAMeTa B coOMparouieil JnH3e,
HaOIO/IEeHNE CIUIOMIHBIX W JIMHEMYaThIX CIEKTPOB W3IYUYEHHs): CAMOCTOATEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUS, ONTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3HAYCHHE U3MepsieMON BeNWYUHBI ((POKYCHOE pacCTOsITHUE CcoOuparomeld JUH3HI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHUH 0e3 HauyalbHOW CKOpPOCTH, Tepuojaa KoyieOaHUl MaTeMaTH4eCKOTro
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparb yCTaHOBKY, (UKCHpPOBaTh pe3yldbTaThl IOJTYYEHHOW 3aBUCHMOCTH
(u3MUYecKUX BETUYMH B BUJE TaOMUIl U TpadUKOB, JeiaTh BHIBOJBI MO pe3yabTaTaM
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHHUS CKOJBXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWH MaTeMaTHUYeCKOrOo U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh H3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITOJIHSTH
W3MepeHusl, cleAys MPesIOKEHHOW WHCTPYKIIMH, BBHIYHMCISATh 3HAYCHHE BEIMYUHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIC NPU3HAKUM HM3YYEHHBIX (U3NYECKUX MOJENEH: MaTepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI WMCTOYHUK CBETAa, JIyd, TOHKas JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepu30BaTh MPHUHIUNBI JCHCTBUSA H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCOHa), HCIOJB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUI U HEOOXOIMMBIE (PU3HUECKIE 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBI M CXEMAaTHYHBIC PUCYHKH H3yYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPHU PELIEHUH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JIJIsl MOCTPOEHMSI N300paKeHUH B IJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTh TpUMEpbl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPAKTHYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUs 3/70pOBbsi M COONIONIEHUS HOPM DSKOJOTHYECKOrO IOBEICHHS B
OKpY»Karollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usndeckoro coaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JOCTOBEPHOCTH TIOJydeHHOW WH(GOpPMAIlMd Ha OCHOBE WMEIONIMXCS 3HAHUM U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

HCIIOJIb30BATh MPH BBITIOJIHEHUU YY€OHBIX 33aJaHUIl HAYUYHO-MOMYJISPHYIO JIUTEPATYPy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIO0JIb30BaTh M3YYECHHBIN MOHSATUWHBIM ammapar H3y4aemoro pasjena (QU3MKU U
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

No
/11

HanmvenoBanue
pa3aenoB U TeM
yueOHOro nmpeameTa

[IporpamMmMmHOE conepkaHue

OCHOBHBIE BUJIBI ICITEIILHOCTH 00YJarOIIXCs

duzu

Ka ¥ ee PoJib B NO3HAHUYU OKPY>KAI01ero Mupa

1.1 | Pusuka—Hayka o ®u3nka — HayKa O IPUPOJE. BrisiBnenue paznuuuii Mex 1y pU3sn4ecKuMu 1
pupoie SIBnenust npupobl. XUMHYECKUMH MPEBPAILICHUSIMU.
DU3NYECKUE SABJICHUS: Pacnio3naBanue u knaccudukanus GU3NIecKuX SBICHUMN:
MEXaHUYECKHE, TETJIOBBIE, MEXaHUYECKUX, TEIUIOBBIX, AIEKTPUUYECKUX, MATHUTHBIX U
3IEKTPUUYECKNE, MAaTHUTHBIE, CBETOBBIX.
CBETOBEIE, Habmionenue v onvcanue pu3nueckux sBIeHUN
3BYKOBBIE
1.2 | ®usnueckue ®u3nuecKue BeTMYUHBI. OrnpezeneHre 1EHbI JEICHUS] Kb
BEJIMYMHBI Hzmepenne puzndeckux M3MEPUTENBHOTO TPHOOopa.

BennuuH. duznueckue
npubopsl. [lorpemHocts
HU3MEPEHUI
MexnyHapoaHas cuctema

€IMHUALL

N3MepeHne TMHEMHBIX pa3MepOB Tell

U IPOMEXXYTKOB BPEMEHH C YU4ETOM
MOTPEUTHOCTEH.

H3mepenune o6bemMa JKUIKOCTU U TBEPAOTO Tema.
W3mepenue temnepatypsl Ipy HOMOIIU
JKUJKOCTHOTO TEPMOMETpPA U JaTUMKA
TEMIIEpaTyphbl.

BrlnoHeHNEe TBOPUYECKUX 3a/IaHUN 110 TTIOUCKY
CIIOCOOOB U3MEPEHUS HEKOTOPBIX (PUZUIECKUX

XapaKTepUCTHK, HAIPUMEp, Pa3MEPOB MaJIbIX
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00BEKTOB (BOJIOC, IPOBOJIOKA), YAAJECHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUMN, MAJIbIX
MIPOMEXYTKOB BpeMeHU. OOCy)IeHuE TpeaiaracMbixX
croco0oB

1.3. | EcrectBenno-
Hay4HBI METOJ

IIO3HAHUA

Kak ¢usuka u qpyrue
€CTECTBCHHBIC HAYKH
U3YYal0T IPUPO/TY.
EcrecTBeHHO-Hay4YHBIN
METO/I TO3HAHHS:
HaOJII0JICHUE, TTOCTAHOBKA
Hay4HOTO BOTIPOCA,
BBIJIBHOKEHUE THIIOTES,
AKCIIEPUMEHT I10 TIPOBEPKE
THIOTE3, 00ObsICHEHHE
HAOJIFOTAEMOTO SBJICHUS.
Onucanne GU3NIESCKUX

SIBIIEHUH C IIOMOIILIO
Moeneu

BriaBrkeHIE THITOTE3, 00BSICHSIOMUX POCTHIC
SIBIICHUSI, HATTPUMED:

— MIOYEeMY OCTAaHABIIMBAETCS JIBUKYIIEECS

10 TOPU3OHTAILHOM MMOBEPXHOCTH TEJIO;

— TI0YEMY B JKapKYIO MTOTOTy B CBETJION OJCKIC
MpOXJIaJIHEN, yeM B TeMHOU. [Ipeayioxxenune
CII0COOOB MPOBEPKH TUIIOTE3.

[IpoBenenue uccnea0BaHus MO MPOBEPKE KaKOM-
7100 rUMOTE3BI.

[TocTpoenue npocTelux Moaeneit PU3NnIECKUX
SIBJICHUH (B BUJIC PUCYHKOB MJIU CXEM ), HAaIIpUMEpP
najicHue NpeaMeTa; MpsIMOIMHEHOe

pacrpocTpaHeHHe CBeTa

Hroro no pazneny

HepBOHaqaﬂmee CBCICHHUSA 0 CTPOCHUM BELIECTBA

2.1 | CtpoeHue BemecTBa 1

Crpoenue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3mepsbl. ONbITHI,
JTIOKa3bIBAOLINE
JMCKPETHOE CTPOCHUE

BeEIECTBA

HaO:xnronenue u nHTEpIpeTalys ObITOB,
CBU/IETEJILCTBYIOLIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJE.

Onenka pa3mMepoB aTOMOB U MOJIEKYIT

C UCTOJIb30BaHUEM (hOTOTpadUid, MOTYIEHHBIX

Ha aTOMHOM CHJIOBOM MUKpockore (ACM) —
naboparopnas padota o Teme: «O1eHka
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JMaMeTpa aToMa METOJIOM PsIIOB
(c ucrionb3oBanueM gororpaduii)». OnpeneneHue
pa3sMepoB MaIbIX TEI

2.2 | Jlpmxenue JIBM>KEHME YacTHll BelllecTBa. Hab6mnronenue u o0bsicHeHre OpOYHOBCKOTO JIBHXKCHUS U
U B3aHMO/ICICTBHE CBs13b CKOPOCTH JIBUXKEHUS saBieHus U Py3un.
YaCTHUI| BELIECTBA qacTul [IpoBeneHue u 0OBICHEHUE OTIHITOB
C TeMIepPaTypOH. M0 HAOIIOJICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
bpoyHOBCKOE NBUKEHHE, [IpoBenenue n 0OBICHEHHUE OMBITOB T10
A y3HsL. 00HapYKEHHIO CUJI MOJIEKYJISIPHOTO
BsanmoperictBre gactuir MNPUTSDKEHUS B OTTaIKUBAHUS
BEIIIECTBA: MPUTSKCHHUE U
OTTAJIKUBAHUE
2.3 | ArperatHbie ArperatHble COCTOSHUS Ornucanue (¢ UCTIOIB30BAHUEM MTPOCTHIX
COCTOSIHMSI BELIECTBA BEILECTBA: CTPOCHUE T'a30B, MO/ieJIeil) OCHOBHBIX Pa3INuuii B CTPOEHUU Ia3oB,

KHUJIKOCTEH U TBEPIBIX
(KpUCTAIUTMYECKHX) TEll.
B3anMocBs3b MeXIy
CBOWCTBaMHU BEILIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
crpoerneM. OcobeHHOCTH
arperaTHbIX COCTOSTHHMA

BOJIBI

JKUJIKOCTEH U TBEPBIX TEJl.

OO0BsiCHEHNE MAJION CKUMAEMOCTH KUIKOCTEH
Y TBEPJBIX TEJN, OOJBIION CKUMAEMOCTH Ta30B.
OO0bsicHeHne coxpaHeHus: GOPMBI TBEPBIX TeJ
U TeKY4€CTH >KHJIKOCTH.

[IpoBeneHue ONBITOB, JOKA3bIBAIOIINUX, YTO

B TBEPJIOM COCTOSIHMH BOJIbI YACTHUIIbI HAXOIATCS
B CpEJIHEM Jaibliie APYT OT JApyra (TIOTHOCTh
MEHBIIIE), YEM B KHJIKOM.

VYcraHoBieHHE B3aUMOCBSI3U MEXKITY
0COOCHHOCTSIMU arperaTHbIX COCTOSTHUI BOJIBI

U CyIIECTBOBAaHHEM BOHBIX OPraHU3MOB
(MC — 6uomnorus, reorpadus)
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Hroro no pazneny
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JIBu:KeHMe U B3aMMO/IeiiCTBUE TeJl

3.1 | Mexanuyeckoe JBUKECHHE MexaHndecKoe JIBIKCHHE. WccnenoBanue paBHOMEPHOTO ABMYKCHUS, OTIPEICIICHUE €TO
PaBHOMEpHOE [PU3HAKOB.
¥ HEPaBHOMEPHOE Hab6nronenne HepaBHOMEPHOTO IBUKEHUS
nerkenne. CKOpoCTb. Y OTIPEJICIICHHUE €T0 OTIUYHI OT PABHOMEPHOTO JIBUYKEHHUSI.
CpenHsst CKOPOCTh TIPH Ornpezenenne CKOPOCTH PABHOMEPHOTO JIBIKECHUSI
HEpPaBHOMEPHOM (1apuka B )KMJIKOCTH, MOJIETTH DJIEKTPUUECKOTO
nBukeHUH. Pacuet mytu u aBTOMOOHIIS M T.]L.).
BpPEMEHH JIBIKEHHS Ornpenenenne cpeaHeil CKOPOCTU CKOJIbKEHUs OpycKa
WJIH TIapUKa 10 HAKJIOHHOM IIOCKOCTH. Perenue 3a1a4
Ha OTIpeJICIICHUE ITyTH, CKOPOCTH U BPEMEHH
PAaBHOMEPHOTO JBMKCHUSI.
AnHanu3 rpa@uKoB 3aBUCIMOCTH ITYTH U CKOPOCTHU
OT BpEMEHU
3.2 | Nuepuus, macca, SIBrnienne nHepuun. 3aKoH OOBsicHEHHE U TTPOTHO3UPOBAHUE SIBJICHUH,

IIJIOTHOCTB

nHepuuu. BzanmoiencTBre ten
KaK IPUYUHA U3MEHEHUS
CKOPOCTH JIBIDKCHHS TEJL.
Macca kak Mepa HHEPTHOCTH
Tena.

IInoTHOCTH BelleCTBA.

CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJ B
eINHHUIIE 00beEMa BEIECTBA

00yCIIOBJICHHBIX HHEPIIMEH, HAIPUMED, YTO MIPOUCXOAUT
IPU TOPMOKEHHUU WM PE3KOM MaHEBPE aBTOMOOWIIA,
MOoYeMYy HEBO3MOKHO MIHOBEHHO MIPEKPATUTH JIBIKEHHUE HA
BEJIOCHIIE/IC UJTU CaMOKate u T. 1.

[IpoBenenue u aHaIu3 OMBITOB, AEMOHCTPUPYIOLTNX
M3MEHEHHE CKOPOCTH JIBUKEHHSI TeJa B Pe3yJIbTaTe
JICCTBUSI HA HETO JPYTHX Tel.

Pewenue 3a1a4 Ha onpeIeJIeHUE MacChl TENa, €ro

o0beMa ¥ MIOTHOCTH.
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IIpoBeneHue U aHaJIM3 ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCHMOCTb H3MEHEHHUsI CKOPOCTH TeJIa OT €T0 MacChl

IIPU B3aUMOJCHCTBUY TEIL.
M3MepeHue Macchl Tenna pa3IuyHbIMU CIOCO0aMHU.
OnpezneneHue INIOTHOCTH TeJla B pe3yIbTaTe U3MEPEHUS

€ro Maccel U 00beMa

3.3

Cuia. Bune! cun

14

Cuna Kak XapakTepuCTHKa
B3aMMOJECHCTBHS TEIl.

Cuna ynpyroctu u 3akoH ['yka.
H3mepenne cuibl

C TIOMOIIBIO TMHAMOMETPA.
SIBiIeHne TATOTESHUS U CHIIa
TskecTH. Cuia TsDKeCcTH Ha
JPYrUX IJIaHeTax.

Bec tena. HeBecomocTs.
CrioxxeHue cuil, HalpaBJICHHBIX
10 OJTHOM MPSIMOIA.
PaBHOEliCTBYIOIIIASA CHIL.
Cuna tpenus. Tpenue
CKOJIb)XEHUSI U TPEHHE MOKOSI.
TpeHue B IpupoAe U TEXHUKE

N3ydenne B3aMMOICUCTBUS KaK TPUYUHBI U3MEHEHUS
CKOPOCTH TeJia uiu ero Aepopmanun. Onrucanne pearbHbIX
CUTYallUil B3aUMOJEHCTBUS TEJ C TOMOIIBIO MOJIEIIEH, B
KOTOPBIX BBOJUTCS TIOHATHE M H300paKEHNE CUITBI.

N3yueHnne cuiibl ympyrocTi.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH

OT yJUTMHEHHSI PE3UHOBOTO LIIHYpa WM IPYKUHBI (C
MOCTPOCHHEM Tpaduka).

AHanu3 NpakTU4YeCKUX CUTYallui, B KOTOPBIX
MPOSBIISETCS ACUCTBUE CUIIBI YIPYTOCTH (YIPYTOCTh
Msi4a, KPOCCOBOK, BETOK JiepeBa U Jp.).

AHanu3 cuTyalui, CBI3aHHBIX C SIBJICHUEM TSITOTECHUSI.
OO0bsacHeHre opOUTaIBHOTO IBUXKEHUS IIJIaHET

C UCIOJIb30BAHUEM SIBJICHHSI TATOTEHUS U 3aKOHA UHEPLIUH.
H3mepenue Beca Tena ¢ IOMOIIbIO IUHAMOMETPA.
O6ocHOBaHUE ATOTO CI0C00a U3MEPEHHUS.
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AHanu3 u MOJEIMPOBAHNUE SIBJIEHUSI HEBECOMOCTHU.
DKCIEepUMEHTAIIbHOE NIOIY4YEHHUE MTPABHIIA CIOKEHUS CUIL,
HaIIPaBJIEHHBIX BJIOJIb OJJHOU MPSMON.

Omnpenenenre BETMYUHBI PAaBHOJAEHCTBYIOLIECH CHJL.
W3ydeHne cuiibl TPEHUSI CKOJIBKEHUS U CUIIbI TPEHUSI TTIOKOSI.
HccnenoBanue 3aBUCUMOCTH CUJIIBI TPEHUSI OT

CHUJIBI 1aBJIEHUSI U CBOMCTB TPYILIUXCS

MTOBEPXHOCTEH.

AHanu3 NpakTU4YECKUX CUTYalUl, B KOTOPBIX IPOSBISETCS
JIeiCTBUE CUITBI TPEHMUSI, UCIIOJIB3YIOTCS CIIOCOOBI ee
YMEHbILIEHUS

WM yBETTMYEHU (KaTaHHe Ha JIbDKaX, KOHbKaXx,
TOPMOKEHHE aBTOMOOWIISI, UCIIOJIb30BaHNE
HOJIIMITHUKOB, TJIABAaHUE BOAHBIX )KUBOTHBIX H JIp.).
Pemenue 3anau ¢ ucnosib3oBanueM Gopmyi uis

pacueTa CUIIBI TSYKECTH, CHIIBI YIIPYTOCTH,

CHJIBI TPCHHUS

Hroro no pazneny

daBJjieHre TBEpPABIX TeJI, }KUAKOCTEH U ra3oB

4.1

JlaBreHue. IIepenaua
JIaBJIICHUS TBEPABIMHU
TeJaMH, XHJIKOCTIMH U
razamu

3

Hasnenune. CiocoObl
YMEHBIIICHUS U YBEITHUCHHSI
naBieHus. /laBieHue rasa.
3aBHUCHMOCTD JaBICHUS

Ananu3 1 00bsICHEHHUE OIBITOB U MPAKTUYECKUX
CUTYallUi, B KOTOPBIX MPOSBISAETCS CHJIA AAaBJICHUS.
ObocHoBaHUE CIOCOOOB YMEHBIICHUS
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rasa or oorema,
temueparypsl. llepenaya
aBJICHUA TBepI[I)IMI/I
TCJIaMH, X KUJKOCTAMU U
razamu. 3akoH Ilackais

Y YBEITUYCHUS JTaBICHHS.
W3yuenne 3aBUCUMOCTH JTaBJICHUS Ta3a OT

o0beMa U TeMIiepaTypsbl.

N3ydenne ocobeHHOCTEN epeayn JaBjeHNs TBEPAbIMU
TEJIAMU, KUJKOCTSIMH U Ta3aMHU.

OO6ocHOBaHUE PE3yIHTATOB OMIBITOB 0COOCHHOCTAMHU
CTPOCHHS BEIIECTBA B TBEP/IOM, KUIAKOM M ra3000pasHOM
COCTOSIHHSIX.

DKcIepuMeHTATbHOE JJ0Ka3aTeNbCcTBO 3aKoHa [lackas.
Pemrenue 3amayd Ha pacdeT IaBJICHUS TBEPIOTO

Tena

4.2

JlaBaeHue )XuAKOCTH

3aBUCHUMOCTD JAaBJICHUS
JKUJKOCTH OT TITyOHHBI.
[THeBMaTHYECKHE MAILIUHEL

I'mapocTaTudeckuii mapajaokc.

Coo0mmaronmecs: CoCypl.
['mppaBnuyecKkre MeXaHU3Mbl

HccnenoBanne 3aBUCUMOCTH JABJIEHUS KUIKOCTH OT
TJTYOMHBI TOTPY)KEHUS Y TUIOTHOCTH JKUIKOCTH.

Hab6mronenue n 00bsiCHEHNE THAPOCTATUIECKOTO TTapaioKca

Ha ocHOBe 3akoHa Ilackas.

N3y4enune cooOImaromuXcs COCY/I0B.

Pemenue 3a1a4d Ha pacyeT AaBICHUS KHUIKOCTH.
OObsicHeHHEe TPUHIUIA ACHCTBUS THAPABIMYECKOTO
npecca, MHEBMATHYECKUX MalllUH.

AHanu3 1 00bsSCHEHUE TPAKTUYECKUX CUTYaLUH,
JIEMOHCTPUPYIOLIMX MTPOSBICHUE JABJICHUS KUIKOCTH U
3akoHa [lackans, HanmpuMep MPoIEecCcOB B OPraHu3Me IpH
1J1yOOKOBOHOM

HBIPSTHAN
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4.3 | AtmocdepHOe naBieHue Atmocdepa 3emin DKCrepuMEHTAILHOE O0HAPYKEHUE
1 aTMoc(epHOe JIaBIICHHE. aTMOC(EPHOTO JaBICHHUS.
ITpyUYKHBI CYIIECTBOBAHMUS AHanus 1 00bSICHEHHE OIIBITOB U MTPAKTUUYECKUX
BO3YIIIHOM 000JI0YKK 3eMITH. CUTYaluH, CB3aHHBIX C IEHCTBUEM aTMOC(HEPHOTrO
Omneit Toppuuemu. U3mepenue | AaBICHUS.
aTMOC(EPHOTO JaBJIEHUS. OO0bscHeHue cylecTBOBaHUS aTMoc(hepsl Ha
3aBUCUMOCTD aTMOC(bepHOl“O 3emiie U HCKOTOPBIX IUIAHETAX UJIN €€ OTCYTCTBUSA
JIABJIEHUS OT BBICOTHI HaJ Ha Jpyrux mianerax u Jlyne.
ypoBHEM MOpsL. IIpubops! OO0bscHEHNE N3MEHEHUS ITIOTHOCTH aTMOC(EPHI C
JUISL U3MEPEHHUs BBICOTOU U 3aBUCHMOCTH aTMOC(HEPHOTO TaBJICHHS OT
aTMOC(hEepHOTO JaBICHUS BBICOTBI.
Pemenue 3aau Ha pacyeT aTMOC(EpHOTO JTaBIIEHUSI.
W3ydenue ycTpoiicTBa bapomeTpa-aHepoua
4.4 | HevictBue JelicTBrE )KUAKOCTH M Ta3a Ha DKCnepuMeHTaIbHOE OOHAPYKEHUE ACHUCTBUS KUIKOCTH U

XKUJKOCTHU U ra3a Ha
MOTPYKEHHOE B
HUX TEJIO0

MOTPYKEHHOE B HUX TEJIO.
BriTankuBaromas (apXxuMe10Ba)
cuna. 3akoH Apxumena.
IInmaBanue Ten.
BoznyxomnaBanue

rasza Ha orpy>keHHoe B HuX Tejo. OnpeneneHue
BBITAJIKUBAIOLIECH CHIIbI, JCHCTBYIOIICH Ha TEJO,
MIOTPYKEHHOE

B JKUJIKOCTb.

[TpoBenenue u 006CYXIEHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb BBITAJIKUBAIOLIEH
CHWJIBI, ICCTBYIONIEH Ha TEJIO B )KUIKOCTH, OT 00beMa
MOTPY>KEHHOU

B JKHJIKOCTB YaCTH TeJIa U OT MJIOTHOCTH JKHIKOCTH.
Ilposepka nezasucumocmu vimankusarouell
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cuvl, oelcmeayowell Ha meno 8 HCUOKOCMU, Om
maccwl mena.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE

0T 00beMa MOrpyKEHHOW B )KUJKOCTh YaCTH Tea.
Pemenue 3agau Ha npuMeHeHNe 3aKOHa ApXumezaa u
YCIIOBHS IIJIABAHUSA TEIl.

KonctpynpoBanue apeomerpa
WIM KOHCTPYUPOBAHUE JOJKU U OIIPEICIICHUE €€

TPY30I0TbEMHOCTH

Hroro no pazneny

21

PabGora nu MOIIHOCTB. JHEpPrus

5.1

PabGoTa 1 MOIIIHOCTE

Mexanundeckas padora.
MomHocTs

DKCIepuMEHTAIbHOE OTpeIeTIeHHE
MEXaHWYEeCKOM pabOoThI CHIIBI TSKECTH MpU
NaJICHUU Teja U CUJIbl TPEHUs

IIpY paBHOMEPHOM IIEpeMEIICHUH Teia 10
FOPU30HTAIBHOM MOBEPXHOCTH.

Pacyer moiHoCTH, pa3BUBaeMOi MpuU MOAbEME O
JIECTHHUIIE.

Pemenuie 3agau Ha pacueT MeXaHU4ECKON pabOThI
Y MOIIHOCTH

5.2

HpO CTbIC MCXaHHU3MBbI

HpOCTLIG MCXaHU3MBI: pbIyar,
6J'IOK, HaKJIOHHAas IJIO0CKOCTh.

[IpaBuso paBHOBeCHs pblyara.

[Ipumenenue npasuia
paBHOBECHS pblyara

K 6710Ky. «3010TOE

Omnpenenenre BEIMTPHIIIA B CHIIE IPOCTHIX MEXaHU3MOB Ha
puMepe pblyara, moJABHKHOTO

Y HETO/IBM)KHOTO OJIOKOB, HAKJIOHHOH TIOCKOCTH.
HccnenoBanue ycinoBusi paBHOBECHUS pblyara.
OO6HapykeHue CBOWCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HUHCTPYMCHTAX U HpI/ICHOCO6J'ICHI/ISIX,
HCIIOJIb3YEMBIX B 6LITy N TCXHHUKCE, a TAKXKE
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npaBuwio» Mexanuku. KITJ]
IPOCTBIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI B
OBITY U TEXHUKE

B JKMBBIX OpraHu3max.

DKCIepuMEHTAJIbHOE 10KA3aTeIbCTBO PABEHCTBA PadOT MpH

IIPUMEHEHHUH ITPOCThIX MexaHu3MoB. Onpenenenue KI1/
HAKJIOHHOH IUIOCKOCTH.

Pemenue 3aiau Ha npUMeHEHUE MpaBuia

paBHOBecHs pbryara U Ha pacuet KII/]

5.3 | Mexanuyeckas sHeprus

Mexanndeckast SJHEpIusl.
Kunetnueckas

W TOTEHUWAaJbHAs  JHEPTHsL.
IIpeBpamienue oaHOrO BHIA
MEXaHUYECKON PHEPTUH

B Ipyroil. 3akoH

COXPAHEHHUs DHEPTUU B
MEXaHHUKE

DKCIepUMEHTAILHOE OIpe/IeIeHNE N3MEHEHUS
KMHETUYECKON U MOTEHIHAIIbHOW YHEPTHUH TeJA IPU €T0
CKaThIBAaHHH 110 HAKJIOHHOM TUIOCKOCTH.
PopMynHpOBAHNE HA OCHOBE UCCIIEI0BaHMS 3aKOHA
COXPAHEHUS MEXAaHUYECKOUN SHEPTHH.

OO0cyx1eHre rpaHul] MPUMEHUMOCTH 3aKOHA COXpaHEHUS
SHEPTHH.

Pemenne 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHA

COXpaHEHUs SHEPTUH

Hroro no pa3neny 12
PesepBHOE Bpems

OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KJIACC

Ne Hanmenosanue Kommuecteo [TporpaMMHO€ COflepIKaHIE OCHOBHBIE BHIbI JEATEIBHOCTH 00Y4arOMINXCS
/i pas3ziesnoB U TeM 94acoB
y4eOHOTO IIpeaMeTa
TenJioBble siBJIeHUS
1.1 | Crpoenue u cBOMCTBa 7 OCHOBHBIE TTOJIOKEHUS Hab6mronenue u uHTEpIIpETAIIHS OMBITOB,

BEIICCTBA

MOJIEKYJISIPHO-KHHETHYECKOM
TEOPHUU CTPOCHHS BEIIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIEKYI. OMBITHI,
TTOATBEPK TAFOIIHE
OCHOBHBI€ ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
TEOPUHU.

Mopenu TBEpAOTO, KUAKOTO
¥ ra3000pa3HOr0 COCTOSHUMN
BELIECTBA.

Kpucranmmmueckue

u amopdHbIe Tena.
OObBsCHEHNE CBOMCTB I'a30B,
KUJKOCTEN U TBEPJIbIX TEI
Ha OCHOBE TOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHYECKON
teopuu. CMaunMBaHue

Y KallWJUISIPHbBIE SIBJICHMUSL.

TenmoBoe pacmrpcHuC
H CKaTue

CBUJIETEIILCTBYIONIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIECTBA: OMBITHI C PACTBOPCHUEM
Pa3TUYHBIX BEIIECTB B BOJIC.

Pemenue 3a71a4 o OLIEHUBAHUIO KOJINYECTBA
aTOMOB HJIA MOJICKYJI B €AMHUIIE 00beMa
BEIIECTBA.

AHanu3 TeKcTa IPeBHUX aTOMUCTOB (HAImpumep,
dbparmenTa nmosmsl Jlykpenus «O npupose
BEICH») C U3JI0)KEHUEM 000CHOBAaHUI aTOMHOM
TUIIOTE3bI (CMBICIIOBOE YTEHUE).

OneHka yoeTUTeTbHOCTH 3THX 000CHOBAaHHUH.
OO0bsicHeHre OPOYHOBCKOTO JBMIYKEHUS, SIBJICHUS
b dy3un U pa3Tudrii MeX1y HHMU Ha OCHOBE
MOJIOKEHUH MOJIEKYIISIPHO-KMHETHUECKOM
TEOPHUU CTPOCHUS BEIIIECTBA.

OObscHEHNE OCHOBHBIX Pa3IU4Uii B CTPOSHUU
ra3oB, KHUAKOCTEH U TBEPBIX TEI

C UCTIOJIb30BAHUEM T0JI0KEHUU MOJIEKYIISIPHO-
KMHETHYECKOM TEOpUH CTPOEHHUS BEIIECTBA.

HpOBCI{CHHe OIIBITOB ITO BBIPpAIIIUBAHUTIO
KpHUCTAJIJIOB HOBapCHHOﬁ COJIKM WJIM caxapa.
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[TpoBenenue u 0OBICHEHUE OIBITOB,
JEMOHCTPHUPYIOIIUX KATUJUISIPHBIC SIBJICHUS U
SIBJICHUC CMA4YUBaHHS.

OObscHEHNE pOJIU KaWJUIPHBIX SIBICHUI

JUTSI IOCTYIUUICHUS! BOJIbI B OPraHU3M PacTeHUH.
Hab6mronenue, mpoBeeHne U 00ObSICHEHUE OTBITOB TI0
HaOJIIOICHHUIO TETJIOBOTO PACIIUPEHUS Ta30B,
KUJKOCTEN U TBepAbIX Ten. OOBICHEHHE COXpaHEHUs
00beMa TBEPBIX TEJ, TEKYYECTH KHUIKOCTH (B TOM
YUCIIE, Pa3HUIIBI

B TEKYUECTH JIJISI Pa3HBIX )KUJIKOCTEH ), TaBJICHHS
rasa.

[IpoBeneHue ONMBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
JABJICHUS BO3/yXa OT €ro 00beMa M HarpeBaHUs WU
OXJIAXKJECHMS, U X 00OBICHEHUE Ha OCHOBE AaTOMHO-
MOJICKYJISIPHOTO YUCHHUSI.

Anammsz IMPAKTUYCCKUX CHTy&HHfI, CBA3aHHBIX
CO CBOMCTBaMH rasos, )KI/I,I[KOCTCI‘/'I N TBEPABIX TCII

1.2

TemnoBsie IIpoICCChl

21

Temneparypa. Csi3b
TEMIIEPaTypPhl CO CKOPOCTBIO
TETJIOBOTO JABMKCHUS YaCTHIL.
Buytpennss sHeprus. CriocoOsl
U3MEHEHMS BHYTPEHHEH
SHEpIuu: Teronepeaaya

U COBepIlIeHUE padOThI.

O6ocHOBaHUE MTPaBUI U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHE Pa3IUIHBIX CIIOCOOOB U3MEPECHUS M IIIKAJT
TEeMIEPATYPHI.

Habmronenue u 00bsICHEHUE OIIBITOB,
JEMOHCTPHUPYIOIINUX U3MEHEHUE BHYTPEHHEH
SHEPruM Tella B pe3ylibTare Teronepeaadn u
paboThl BHEUITHUX CHIL

HaoOmonenue u 00bSICHEHHE OIBITOB,
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Bunael Tennonepenaun:
TETIONPOBOHOCTD,
KOHBEKIINSI, U3JTyYCHHE.
KonnaecTBo TEnI0THI.

VY nenpHas TEIIOEMKOCTD
BenecTBa. TennooO0MeH 1
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEMIOBOTO
bananca. IlimaBinenue

1 OTBEpJCBaHUE
KPUCTAJUTMYECKUX BEIIECTB.
VenpHasg TeoTa INIaBJICHUSL.

[TapooOpa3zoBanue

Y KoHaeHcauus. Mcnapenue.
Kunenune. Y aennHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD
TEeMITepaTyphbl KUTICHHS OT
aTMOC(hEepHOTO JaBJICHUS.
BrnaxnocTb Bo3yxa. DHeprus
TOILIMBA.

VY nenpHadg TEIIOTA

CTOpaHHsL.

[TpuHIHIBI pabOTHI

Term10BeIX apurareneit KI1/]

TCIIJIOBOT'O ABUTATCIIA.

00CyXIeHHE TPAKTUYECKUX CUTYyAIIHH,
JIEMOHCTPUPYIOUTUX PA3IUYHBIE BUIBI
TEIUIONEpeIaun: TEMJIONPOBOIHOCTb, KOHBEKIIUIO,
U3ITyYEHHE.

HccnenoBanue sBIEHUS TEINIOOOMEHA

MIPY CMEIIMBAHUM XOJOAHON U rOpsYEr BOJIBI.
Habntoienue yctaHOBIIEHHS TEIUIOBOTO PaBHOBECHS
MeX 1y ropsiueit u xojaogHoi Bogoi. OnpeneneHue
(M3MepeHne) KoJInYecTBa TEII0ThI, TOJIY4eHHOTO BOJIOM
IIPU TETJIO0OMEHE C HAarPeThIM METANTNYECKIUM
ATTUHIPOM.

Onpenenenue (U3MEpEHUE) YASTHHON TETUIOEMKOCTH
BELIECTBA.

Pemmenue 3aa4, CBI3aHHBIX C BHIYMCIEHUEM KOJNYECTBA
TEIUIOTHI U TEIIOEMKOCTH

NP TETUTIOOOMEHE.

AHaJIN3 CUTYyallMil TPAKTUYECKOTO UCIIOIb30BaHUS
TEIIOBBIX CBOMCTB BEUIECTB U MAaTEPUAJIOB,
HaIpUMep, B LIETAX SHEProcOepesKeHUs:
TEIUIOU30JISIMS, SHEprocOeperauue KpbIiim,
TEPMOAKKYMYJIATOPHI U T. 1.

Habmronenue siBjeHuit ucnapeHus u

KOHJICHCAIIUU.

HccnenoBanue npoiiecca UCIapeHUsl pa3InuHbIX
KUIKOCTEHN.

OObscHeHue SBICHUN UCTIapeHUs
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TerioBbIe nBUTATENN

Y 3al[1Ta OKPYKAIOILIEH Cpeapl.

3aKOH COXpaHEHUs
U [IPEBPALLCHUS DHEPTUU B
TCIIOBBIX ITPOLECCax

Y KOHJIEHCAIIMM HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUCHHS.

Habutoienue n o0bsicHeHHE Mpoliecca KUIEHUs, B TOM
YHCIIe 3aBUCUMOCTH TEMIIEPATypPhl KUIIEHUS OT
JTaBJICHMUSL.

Ornpenenenue (M3MepEeHNE) OTHOCUTEIBLHOM BIAKHOCTH
BO3/yXa.

Habmroienue npornecca niaBiaeHHs! KpUCTAIITHYECKOTO
BELIECTBA, HaNpuUMep, JibAa. CpaBHEHUE MPOIIECCOB
TUTaBJICHHUS KPUCTAJUTMIECKUX TN U Pa3MATICHUS

pu HarpeBaHuu amopHbIX Ten. OnpeneneHue
(u3MepeHue) yenbHON TEII0TH MJIaBICHUS JIbaA.
OOnbsicHeHNE SIBIICHUH TUTABIICHUS

Y KpUCTAJUIN3aLMU HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YUCHHUS.

Pemienue 3agau, CBA3aHHBIX C BBIYMCICHUEM
KOJINYECTBA TEIJIOTHI B IpoLieccax TeIionepesadn
[P IUIaBJICHUN

Y KpUCTAJUIN3ALUH, UCTIAPEHNH U KOHACHCAllUU. AHaIN3
CUTYallUi IPAKTUYECKOTO PUMEHEHUS SIBJICHUM
IUIaBJICHUS U KPUCTAJUIM3ALUH, HAIIpUMeEp, MOTydyeHUe
CBEPXUYHUCTHIX MaTEpHAJIOB, COJIEBasi IPeJIKa U Jp.

Amnanus paboThl U 00bCHEHUE IPUHIIMIIA
JEHCTBUS TEIJIOBOTO JBUTATEIs.
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Briuncnenue koamuecTBa TEIUIOTHI,
BBIJICJISIFOIIETOCS TIPY CTOPAHUH PA3JIMYHBIX BUIIOB
torumBa, U KITJ[ nBurarens.

OO0cyxK1eHre KOJIOTMYECKUX TTOCTIEACTBUM
WCIIOJIHb30BAHUS JIBUTATEJICH BHYTPEHHETO CTOPAHMUS,

TEIJIOBBIX U THIPOIIEKTPOCTAHIUI

Wroro mo pazueny 28
DJIeKTPUYEeCKHEe H MATHUTHBIE SIBJICHU S
2.1 | DiexTpuyecKue 7 DeKTpU3aIus TeJl. HaGmronenue u mpoBeieHEe OMBITOB

3apsIbI.
3apspKeHHBIE Tena
U UX B3aUMOJIEHCTBUS

JIBa posia aneKTpUIEeCKuX
3apsaa0B. B3anmopaeiictere
3apsKEHHBIX TE.

3akon Kynona (3aBUCHMOCTD CHJTBI
B3aMMO/JICHCTBUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3aPSAI0B U
PaCCTOSIHUS MEXIY

TEJIaMH).

DJIEKTPUYECKOE TI0JIE.
HanpspkenHocThb

ANEKTPUYECKOTO MOJIS.

[IpunHmn cyneprno3uuuu
ANEKTPUYECKUX MOJIEH

(Ha KaYeCTBEHHOM YPOBHE).
Hocurenu snekrpuuecknx
3aps0B. DJIEMEHTapHBII
SIEKTPUYECKUH 3apsil.

110 AJIEKTPHU3AIUU TEJ TIPH COTPUKOCHOBEHUH 1
WHIYKIIUEH.

HaOimronenne u 00bsiCHEHNE B3aUMO IEUCTBUSA
OJHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEI.
OO0bsicHEHWE IPUHIINTIA IEHCTBHS AIEKTPOCKOTIA.
OObsicHEHUE SBJICHUH JICKTPU3AINH TTPU
CONIPUKOCHOBEHUH TEJ U MHAYKITUEH C

HCIOJIb30BaHUEM 3HAHUM O HOCUTEIIAX

AIICKTPUYECKUX 3apII0B B BEIIECTBE.

Pacrio3naBanue u 00bsICHEHUE SIBJICHUH 3JIEKTPU3AIIU B
MOBCeIHEBHOM ku3HU. Habmronenune u oObsIcHEHUE
OTIBITOB, WJUTFOCTPUPYIOIINX 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsi/ia.

HalroneHue onbIToB 10 MOJSTMPOBAHUIO CHIIOBBIX
JUHUN 3JIEKTPUUECKOTO MOJIS.

HccnenoBanue 1eiCTBUS AIEKTPUUECKOTO MOJIS

Ha MPOBOTHUKHU U TUDIIEKTPUKH
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Crpoenue aroma.
[IpoBoHUKH

U JMDJIEKTPUKH. 3aKOH
COXPAHEHHUS IEKTPUUECKOTO
3apsaa

2.2

ITocTtostHHbIN
BIEKTPUYECKUN TOK

20

DNEeKTPUUYECKUM TOK.
VYcnoBus CyliecTBOBaHUSA
AIEKTPUUECKOTO TOKA.
HcTouHnKH NOCTOSIHHOTO
ToKa. [leicTBus
AIEKTPUIECKOTO TOKA
(TemoBoe, XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHUI TOK B
KUJKOCTSAX U ra3ax.
DJIeKTpUYeCcKas LeTib.
Cuna Toka. DJIEeKTpUIECKOE
HalpsUKEHUE.

COHpOTI/IBJ'IeHI/Ie ITPOBOJJHHKA.

VY enpHOE CONPOTUBIICHHUE
BelecTBa. 3akoH OMma s
y4acTKa Iemu.
ITocnemoBaTeabHOE

1 MapajuieIbHOE COCIMHCHHE
MIPOBOTHUKOB.

PaboTa 1 MOIHOCTH
3IEKTPUYECKOTO TOKA.

HabGmronenue pa3muyHbIX BUJOB IEUCTBUS
AIEKTPUUECKOTO TOKA M 0OHAPY>KEHHE ITHX BUIOB
JNEUCTBUS B ITIOBCEIHEBHON KU3HU.

HabGmronenme BO3SHUKHOBEHHUS Ta30BOTO pa3psiaa v
AIEKTPUIYECKOTO TOKA B KUKOCTH.

COopKa 1 UCTIBITAaHUE IEKTPUIECKOH 1ETTH MOCTOSITHHOTO
TOKA.

N3mepenne cuibl Toka amnepMerpoM. Mzmepenne
3IEKTPUYECKOTO HAMIPSYKEHNSI BOJTBTMETPOM.
[TpoBenenue u 00bICHEHUE OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb 3JIEKTPUYECKOTO
COIIPOTHUBIICHHUSI IPOBOJAHHUKA OT €r0 JJIMHBI, IIOIAI!
MIONIEPEYHOI0 CEUYECHUsI U MaTepurara.

HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, TPOTEKAKOLIETO
yepes3 pe3nucTop,

OT COIIPOTHUBIICHHUS PE3UCTOPA U HAIIPSDHKEHUS Ha
pe3ucrope.

[IpoBepka npaBuiia CJI0KEHUS HATPSHKEHUH TPU
MOCJIEI0BATEILHOM COEIMHEHUH JIBYX

PE3UCTOPOB.
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3akon Jlxoyns—Jlenna.
DIEKTPUYECKUE LIETTH 1
notpedurenu
JIEKTPUYECKOM DJHEPTUU B
obITy. KopoTkoe 3ambikaHue

[IpoBepka npaBuiia AJis CUJIbI TOKA

MIpU NapaJJIeIbHOM COSMHEHUH PE3UCTOPOB. AHAIH3
CUTYAIIMI TIOCIIEI0BATEIHLHOTO U MapalIeIbBHOTO
COCMHEHUS TTPOBOTHUKOB

B JIOMAIITHUX JJICKTPUUYECKUX CETSAX.

Pemenune 3aau ¢ ucnosib3oBanueM 3akona Oma u
dbopmyn pacueTa EKTPUIECKOTO COMPOTUBIIEHUS TTPU
MOCJIeI0BAaTETLHOM

W TapajuIeIbHOM  COCIWHEHHH  IPOBOJHUKOB.
Omnpenenenne pabOThl  DIAEKTPUUYECKOTO  TOKa,
MIPOTEKAIOIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOITHOCTH AIEKTPHIECKOTO TOKa,
BBIJIETIIEMOU Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHITBI TOKA YEPE3 JTAMITOUKY
OT HaIpsKEHUS HA HEM.

Onpenenenne KIIJI narpesatens. MccnenoBanue
npeoOpa3oBaHUsI SHEPTUU IIPU NIOIBEME Ipy3a
3JIEKTPOABUTATEIIEM.

OOBsicHEHHEe YCTPOMCTBA U IPUHIIUIIA JCHCTBUS
JOMAIIHUX 3JIEKTPOHArpeBaTeIbHBIX MPHOOPOB.
OObscHeHre MPUYKUH KOPOTKOTO 3aMbIKaHUS U
MPUHLUIIA JEUCTBUSA IIJIABKUX MPEAOXPAHUTENECH.
Pewenue 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHA
Hxoyns—Jlenna

2.3

MarsauTHEBIC SIBIICHUS

IlocTOosHHBIE MAarHUTHI.
Bzanmonencraue

HccnenoBaHne MarHUTHOTO B3aMMOICHCTBUS
INOCTOAHHBIX MarHUTOB.
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IMOCTOSIHHBIX MAarHUTOB.
MarsuTtHoOE IoJIe.

MaruurtHoe 1osie 3eMiu

Y €ro 3HaYCHUE I )KU3HU Ha
3emute. OnbIT Dpcrena.
MarsuTHoe moJe
AIEKTPUUECKOTO TOKA.
[Ipumenenmne >MeKTPOMarHuTOB

B TEXHHKE. J[eICTBHE MarHUTHOTO
TOJIsS

Ha MPOBOJHHUK C TOKOM.
DIIEeKTPOIBUTATENH TTOCTOSITHHOTO
TOKa.

Hcnonp30Banne

3JIEKTPOABUT ATENICH

B TEXHUYECKUX YCTPONCTBAX U Ha
TpaHCIOPTE

I/I3yquHe MAaravMTHOI'O ITIOJIA NOCTOSTHHBIX MAIrHUTOB IIPU
ux 00belMHEHUN U paszjaeneHuu. VccnenoBanue
MarHuTHOTI' O BBaI/IMOI[efICTBHﬂ IIOCTOSIHHBIX MArHuToOB.
I/IayquHe MAaravMTHOIO 1oJid NOCTOSAHHBIX MArHUTOB IIPpU
ux 06’I)€III/IH6HI/II/I " pasaciICHUM. HpOBGI[GHI/Ie OIIBITOB IIO
BU3YyaJIM3allUU MOJIA IMOCTOAHHBIX MAarHuTOB.

I/IsyquHe SABJICHUS HAMarHN4YMBaHUS BCIICCTBA.
UccnenoBanue necTBUS AIEKTPUUECKOTO TOKA Ha
MarHuTHYIO CTPEIIKY.

IIpoBeneHue OnbITOB, JEMOHCTPUPYIOIIHUX 3aBUCUMOCTh
CHUJIbI BSaHMOHeﬁCTBHﬂ KaTyIIKH

C TOKOM X MardiviTa OT CWUJIbI U HAITPaBJICHHUA TOKA B
KaTyIIIKe.

AHaJIN3 CUTYyalMi MPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMATrHUTOB (B OBITOBBIX TEXHUYECKUX
yCTpOICTBaX, MPOMBIIUIEHHOCTH, MEAUIIUHE).

W3yyeHue neicTBUSI MAarHUTHOTO TTOJISI HA

MIPOBOJHUK C TOKOM.

N3yuenne NEUCTBUA AJIEKTPOIBUTATEIIS.
N3mepenne  KIIJ  snekTpoaBurarteabHOU
YCTaHOBKH.

Pacrnio3HaBaHue U aHAIN3 Pa3IMIHBIX
NPUMEHEHHI DIIEKTPOJBHTaTeNeH (TpaHCIopT,
OBITOBBIC YCTPOUCTBA U JIP.)

44




2.4 | DnexrpoMarHuTHas 4 OmnsiTel @apanes. SIBnenue OnbITH IO UCCIIETOBAHUIO SBJICHHS AJIEKTPOMArHUTHOM
WHTYKIIHAS AJIEKTPOMArHUTHON WHIYKIUH. WHIYKIIMW: UCCIIEJIOBAHNE N3MEHEHUH 3HAUCHHS U

[IpaBuiio Jlenna. HallpaBJICHUs UHIYKIMOHHOIO TOKa
DeKTporeHeparop.
CriocoObl nostyueHus
JIEKTPUYECKOM IHEPTUN.
DIIeKTPOCTAHIIUN
Ha BO300HOBIISIEMbIX
HCTOYHHUKAX SHEPTHUH

Hroro mo pazueny 37

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO 68

YACOB I1O [TPOTPAMME
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9 KJIACC

Ne Hanmenosanue Kommuecteo [IporpaMMHOE COZIEpKAHNE OCHOBHBIE BUJIBI IEATEILHOCTH 00y4alONuXCs
/i pas3ziesnoB U TeM 94acoB
y4eOHOTO IpeaMeTa
MexaHu4ecKHe IBJIEHUS
1.1 | MexaHuyeckoe JABUKEHHUE U 10 MexaHHuuecKoe IBUKEHHE. Auanus 1 00CyXIeHHE Pa3IUYHBIX IPUMEPOB

CITOCOOBI €ro ONMMCAHMS

MarepuanbHas TOUKa.
Cucrema orcuera.
OTHOCUTENTBHOCTh
MEXaHUYECKOTO JIBIKCHHUS.
PaBHOMEpHOE TPsAMOIMHEITHOE
nsrxxeHne. HepaBHomepHoe
HNPSIMOJIMHENHOE ABUKEHUE.
CpenHsisi ¥ MTHOBEHHAsI
CKOpOCTb TeJla IPU
HEpPaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCcKOpEeHHOE
HNPSIMOJIMHENHOE IBU>KEHHE.
CBoOoiHOE MTajieHHe.
Onpbithl [Manues.
PaBHOMEpHOE IBHKEHME 110
OKPYKHOCTH.

[Iepuon u wacrora

obpaienus. Jlunelinas u
yIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JIBVKCHUS.

OO0cyxIeHre TpaHull TPUMEHUMOCTH MOJEITH
«MarepuaibHas TOUKay.

Ornrcanne MEeXaHUIeCKOTO JIBHKCHHS Pa3TUIHBIMH
criocobamu (ypaBHEHUE, Ta0IUIIA, TPadUK).

AHanu3 )KU3HESHHBIX CUTYAIUH, B KOTOPBIX TPOSBIISICTCS
OTHOCHTEJIEHOCTh MEXaHHMUECKOTO JIBMKCHHSL.
HaOnroneHne MeXaHM4YeCKOTO IBMYKCHUS Tella
OTHOCHTEJIHO Pa3HBIX TEJI OTCYETA.

CpaBHEHME TTyTE€W U TPACKTOPU IBUKEHHUS OJTHOTO U
TOTO K€ TeJIa OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.
Amnanu3 tekcra ["anumest 00 OTHOCUTEITBHOCTH JIBIKCHHS,
BBITIOJTHEHHUE 3aJJAHHI TI0 TEKCTY (CMBICJIOBOE YTCHHUE).
OmnpenesneHne cpeTHel CKOPOCTH CKOJILKEHUS OpycKka
WIN IBUKCHHUS IIAPUKA IT0 HAKIIOHHOH MJIOCKOCTH.
Amnanus u o0cyxeHue crocobon
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LlenTpocTpeMUTEILHOE YCKOPEHHE

IPUOIMKEHHOTO OTIPEAETICHUS] MTHOBEHHOM CKOPOCTH.
Onpenenenyne CKOpOCTH PABHOMEPHOT'O ABMKEHUS
(1apuka B 5KMJIKOCTH, MOJIEIH JIEKTPUYECKOTO
ABTOMOOWJISI  T. I1.).

Ornpezenenue myTy, TPOUIEHHOTO 3a JaHHBII
IIPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBHKEHUS
OT BPEMEHHU.

OO6cyx1eHrne BO3MOKHBIX TPUHIIUIIOB AEHCTBUS
MPUOOPOB, U3MEPSIFOIITNX CKOPOCTH (CITHIOMETPOB).
Bbruncnenue myTu 1 CKOpOCTH IPU PaBHOYCKOPEHHOM
NPSIMOJIMHEITHOM IBHKEHUH TENa.

Ornpenenenne NPORACHHOTO YT U YCKOPEHUS
JIBUKEHUS Teja Mo rpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHENHOT0 ABMKEHUS Tella OT
BpPEMEHH.

IIposepka cunome3uvl: eciu

npU PA8HOYCKOPEHHOM O8UNCEHUU

6e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS KAK PO
HeuemHuIX yucei, mo

coomeemcmayoujue NPOMeNCYmKU 8pemMeHU 0OUHAKOBHI.

Onpez[eneHI/Ie YCKOPCHUS TCJ1a
IIpu paBHOYCKOPCHHOM ABUKCHUUN
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10 HAKJIOHHOM TIJIOCKOCTH.

H3mepenue neproaa u 4aCTOTHI 0OpallieHus Teja mo
OKPY>KHOCTH.

OrnpezeneHne CKOpOCTU PABHOMEPHOTO JABMKEHUS Tella
10 OKPYKHOCTH.

Pemenue 3a1a4u Ha onpeiesieHUE KUHEMaTHYECKUX
XapaKTEPUCTHK MEXaHUYECKOTO JIBIKECHUS
pa3nuuHbIX BUAOB. Pacrio3HaBanue u mpuOIMKEHHOE
OTIMCaHUE PA3JIMYHBIX BUIOB MEXaHUYECKOTO
JBIDKCHMSI B IPUPO/JIC ¥ TEXHUKE (Ha MpuMepax
CBOOO/THO TAJAIOIITUX TEJ, ABMYKCHUS KUBOTHBIX,
HEOECHBIX T€JI, TPAHCTIOPTHBIX CPEJICTB | JIp.)

1.2

BsaumonelictBue Ten

20

IlepBoiii  3akoH  HploTOHA.
Btopoit 3akon  HrproToHAa.

Tpernit 3axkoH  HproToHA.
[Tpunuun CYNEPIO3UINH
CHJL.

Cuna ynpyroctu. 3akoH ['yka.
Cuiia TpeHusi: cujla TPEHUS
CKOJIb)KEHUS, CHIIa TPEHHUS TTOKOS,
JpyTye BUbI TPEHHUSL.

Cuiia TSKeCTU U 3aKOH
BCEMHUPHOTO TSTOTEHUS.
Yckopenue cB0O0THOTO

najeHus. J[BmxeHue rmiaHeT

HabGmronenue u 00CyXI€HHE OIBITOB

C IBMDKEHHEM TeJla MPY YMCHBIIICHUH BIHSHUAS IPYTHX
TeJ, MPEHATCTBYIONINX JBUKCHHIO.

Amnanus tekcra ["anunest ¢ onMcaHueM MBICJIEHHOIO
9KCIIEPUMEHTA, 000CHOBBIBAIOIETO 3aKOH MHEPIIUH;
BBITOJTHEHHE 3a/IaHUH 110 TEKCTY (CMBICIIOBOE UTCHHUE).
OOcyxaeHne  BO3MOXHOCTH  BBITIOJHEHUS
3aKOHa MHEPIMH B Pa3IUYHBIX CHCTEMax
OTCYETA.

Habmionenue u  oOCykKJeHHE  MeXaHMYeCKHX
SBIIGHUH, IPOUCXOISAIINX B CUCTEME OTCUETa
«Tenexka» Ipu ee paBHOMEPHOM
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Bokpyr CousHua. Ilepas
KOCMHUYECKasi CKOPOCTb.
HeBecomocTs u ieperpysku.

PaBHOBecue MaTepuanbHOM TOUKHU.

AOCOJIIOTHO TBEPJIOE TEJIO.
PaBHOBecue TBepiOrO TENA C
3aKPEIUIEHHOM OCBIO BPAILICHHUSL.
MOMEHT CHUJIBI.

LenTp Tsxectn

¥ YCKOPEHHOM JIBH)KEHUH OTHOCHTENLHO KaOWHETa
busuku.

JIeficTBHsI ¢ BEKTOpPAMM CHJI: BBIITOJIHEHHUE 3aJaHUH 110
CJI0’KEHUIO ¥ BBIYMTAHUIO BEKTOPOB.

HaGiroienne n/wmm mpoBeIeHUE OIBITOB,
JIEMOHCTPHUPYIOITUX 3aBUCUMOCTh YCKOPEHHUSI TeJla OT
MIPUJIOKEHHON K HEMY CHJIBI M MAcCChI Tea.

AHanu3 1 00bsICHEHHE SIBJICHUI

C UCTIOJIb30BaHMEM BTOPOTo 3akoHa HetoToHa. Pemenue
3a/1a4 C UCMOJIb30BaHUEM BTOPOTO 3akoHa HproTOHA 1
MpaBUJia CIOXKEHUS CHJL.

OrnpeneneHne )XeCTKOCTH MPYKUHBL.

AHanu3 cuTyanuii, B KOTOPhIX HAOJMIOIAt0TCSI YIIPYTHE
nedopmaiu, U uX 00ObsICHEHNE

C UCIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3amau ¢ ucnosib3oBanreM 3akoHa ['yka.
HccenenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIbKEHUS
OT CHJIbI HOpMaJIBHOTO AaBiieHus. OOcyxeHne
PE3YyNbTAaTOB UCCIIEIOBAHMUSL.

Omnpenenenne kodhdULeHTa TPEHUS CKOJIbKEHHUS.

I/I3MepeHHe CHUJIbI TPCHUA ITIOKOA.

Pemenue 3agay ¢ CIOJIb30BaHHUEM (I)OpMy.]'IBI JJIA
CUJIbl TPCHUS CKOJIbKCHUS.
Anammz JBHMIKEHMS TeJl TOJIBKO MO JSHCTBUEM
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CHWJIBI TSDKECTH — CBOOOHOTO nageHus. OObsICHEHNE
HE3aBUCHUMOCTH YCKOPEHHSI CBOOOTHOTO TAJACHUS OT
MaccChl TeJa.

OueHka BEJIMYMHBI CHUJIBI  TATOTCHUS,
JeHCTBYIOIEN MEXy ABYMsI TeJaaMu (Jist

Pa3HbIX Macc).

AHann3 IBUXKEHUSA HeOSCHBIX TEJI IO

JIEHCTBUEM CHJIBI TATOTEHUS

(c UCTIOJIb30BaHUEM JIOTIOJTHUTEIBHBIX HCTOYHUKOB
uH(popMaun).

Pemenue 3a1a4 ¢ UCMOTB30BaHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS U (HOPMYIIBI

JUISL pacyeTa CUJIbI TSHKECTH. AHAIIN3
OpPUTHMHAJILHOTO TEKCTAa,

OTIMCHIBAIOIIETO MPOSBICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBIMIOJIHEHUE 3aJaHUI 110 TEKCTY
(CMBICTTIOBOE UTEHHE).

HaGmronenue u 00CyXICHHE OIBITOB

10 U3MEHEHUIO Beca TeJla PU YCKOPEHHOM JBHKCHHH.
AHanu3 ycioBuil BO3HUKHOBEHUSI HEBECOMOCTH U
Heperpy3KH.

Pemenue 3aau Ha onpeieNieHUE Beca Tela B
Pa3IMYHBIX YCIOBUSX.

AHanus cui, AeWCTBYIOIIMX HA TEJIO, MOKOSIIEeCs Ha
omope.

OrnpezneneHne UEHTpa TAKECTH PA3IUYHBIX TE
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1.3.

3aKOHBI COXpaHEHUs

10

Nmnynsc Tena. IsmMeHeHue
UMITyJIbCA. VIMITYJIBC CHITBL.
3aKOH COXpaHEHMsI UMITYJIbCa.
PeaktrBHOE IBHKEHHE.
Mexanudeckasi paborta

¥ MOIIIHOCTb. PaboTa cun
TSKECTH, YIIPYTOCTH, TPEHHUS.
CBs13b SHEPTUU

u paboTsl. [loTeHnmanbHas
SHEprus Tela, HOJHATOTO HaJl
MTOBEPXHOCTHIO 3€MJIH.
[TorenuumansHas 3HEPTUS
CKATOM NMPYKHUHBI.
Kunernueckas sueprus. Teopema
0 KMHETUYECKOU SHEPruu. 3aKOH
COXpAHEHUS MEXaHUYECKOU
SHEpPruu

Habmronenune u 006cyaeHue OIBITOB,
JEMOHCTPUPYIOIIUX IIepeady UMITYJIbCca

IIPU B3aUMOAEUCTBUH TE€JI, 3aKOH COXPAHEHUS UMITYJIbCa
pu aOCOJIIOTHO YIIPYrom

Y HEYIPYTOM B3aUMOJICHCTBUM TeI. AHAIN3

CUTYalUi B OKPYXKAIOILIEH )KU3HHU C

MCII0JIb30BAHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
PacniozHaBaHue ABIEHUS PEAKTUBHOTO IBUKEHMUS B
IPUPOJIE U TEXHUKE.

[TprMeHeHne 3aK0Ha COXPAHEHUs UMITYJIbca JUTst
pacueTa pe3y/nbTaToB B3aUMOJEHCTBUS Tel (Ha
IpUMepax HEeyNpyroro B3auMoIeUCTBUS, YIIPYTOro
LEHTPaJIbHOTO B3aUMO/IEUCTBUS IBYX OJIMHAKOBBIX Tell,
OJIHO U3 KOTOPBIX HEMOJBUKHO).

Pemenue 3a7a4 ¢ MCTIONIBb30BaHUEM 3aKOHA COXPAHEHUS
UMITyJIbCa.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTH MPH
noabeMe rpyza C HCIOJIb30BaHUEM
HEMOJBW)KHOTO U MOJBI)KHOTO  OJIOKOB.
H3mepeHue MOUTHOCTH.

N3MepeHnne noTeHIMaIbHOM SHEPTUHU YIIPYTO
ne(OPMUPOBAHHON MPYKUHBI.

H3mepenne KHHETHYECKOW SHEPTUH TeJa MO

JUTMHE TOPMO3HOTO IMYTH.

DKCTepUMEHTAILHOE CPABHEHHUE U3MEH CHHUSI
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IIOTEHIMAJIbHOW U KHHETUYECKOM SHEPIuil Tela pu
JIBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH.
DKcrnepuMeHTallbHas IPOBEPKa 3aKOHA

COXpaHEHUsI MEXaHUYECKON YHEPTHUHU IIPU

CBOOOJHOM Ia/IEHUU.

[IprMeHeHne 3ak0Ha COXpaHEHUS MEXaHUYECKON
SHEPIuu IS pacyeTa MOTCHIHAIbHON U KHHETUYECKOM
sHepruu tena. Penmenue 3aga4 ¢ MCNOJIb30BaHUEM
3aKOHa

COXpaHCHUA MEXaHHYIeCKOM SHEPrun

Hroro mo pazueny 40
Mexanndeckne KoJe0aHNS U BOJTHBI
2.1 | Mexanudeckue KojieOaHus 7 KoinebarensHOE IBUKEHHE. HaOimronenune koineOauuii o AEUCTBUEM CHII TSHKECTH

OcCHOBHBIE XapaKTEPUCTUKH
KOJICOaHMI1: TIEPHO/I, 4acTOTa,
aMILIUTY1a.
MaremMaTUdecKui 1
MPYKUHHBIA MassTHHKH.
[IpeBpamienue 3HEprun
pH KosiebaTeIbHOM
JIBIDKEHHH.

3aryxaromue KoieOaHus.
BoinyxxneHnbie koaebaHus.
Pe3zonanc

U yIIPYroCTH U 0OHAPYKEHHE MTOTI0OHBIX KOJIeOaHUH B
OKpPY>KaIOILlEM MUpE.

AHanu3 kojebaHui rpy3a Ha HUTH U Ha

pYyXXHUHE.

Omnpenenenre 4acToThl KoJeOaHU MaTeMaTUYECKOTO
U [IPY>KMHHOTO MasTHUKOB. Habmonenue u
00BsICHEHUE SBJICHUS PE30HAHCA.

HccnenoBanue 3aBUCMMOCTH TIEpUO/Ia

KoJIe0aHu MMOIBEIIEHHOTO K HUTH I'py3a OT

JUITMHBI HUTH.

[TpoBepka HE3aBUCHMOCTH NEpUOia KoJIeOaHH
rpy3a, MOJBEIIEHHOTO K JIEHTE, OT MacChl Ipy3a.
HaOGmronenue u o0Cyx/ieHUE ONBITOB,
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JEMOHCTPHUPYIOIIUX 3aBUCUMOCTD TIEpHO/Ia KoIeOaHui
MPYKHHHOTO MasiTHAKA OT MacChl TPy3a U KECTKOCTH
PYKUHBI.

IIpuMeHeHne MaTeMaTnyeCcKoro

U PYKUHHOTO MAsITHUKOB B KAUECTBE MOJICTICH JIJIsI
OTIMCaHUs KOJICOaHHI B OKPYKAIOIIIEM MHpE.

Pemenue 3aa4, CBA3aHHBIX C BBIYUCICHUEM TN
OIIEHKOM YacTOTHI (TMeproa) KoJeOaHU.

Hsmepenue yckopenusi c60600H020 nadeHus

2.2

MexaHnyecKkue BOJHEL.
3ByK

MexaHandecKre BOJIHEI.
CBolicTBa MEXaHMYECKHX
BOJIH. [IpogonbHBIE

Y TIOTIEpPEYHbIe BOJIHBI. J[TnHa
BOJIHBI M CKOPOCTh €€
pacnpoCcTpaHeHHSI.
MexaHHn4ecKHe BOJIHEI B
TBEPJIOM TeJIe,

celicMHYECKHE BOIHEI.

3Byk. ['poMKOCTB 3ByKa

H BBICOTA TOHA. OTpaxceHHe 3BYyKa.

Nudpazpyk
U YIbTPa3BYyK

OOGHapyXeHHe U aHATN3 BOJTHOBBIX SIBJICHUH B
OKpYIKaroIeM MUpe.

HabGnroneHnue pacipocTpaHeHus POI0JIbHBIX U
MOTIEPEYHBIX BOJIH (Ha MOJICIIH)

1 0OHapy>KEHUE aHAJIOTMYHBIX BUIOB BOJIH B
pupo/ie (3BYK, BOJHBI HAa BOJIE).
BbrunciieHue JMHBI BOJHBI U CKOPOCTH
pacrpocTpaHeHHsI 3ByKOBBIX BOJIH.
DKCrepuMeHTaIbHOE OTIpeieNICHUE TPAHUI]
YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHHH.
HaO:roieHue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHCJIE, C UCIIOJIb30BaHUEM
MY3BIKAJIbHBIX HHCTPYMEHTOB).

Habmronenue u oObsicHEHHE SBICHUS
aKyCTHUYECKOTO pEe30HAaHCa.
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AHanu3 OpUruHaJIBHOTO TEKCTA, OCBSILIEHHOTO
MCII0JIb30BAHUIO 3BYKa (WM yIbTPa3BYKa)

B TEXHUKE (3XOJIOKAIUS, YIbTPA3BYK
B ME/IMLIMHE U JIP.); BBINOJIHEHHUE 3aJaHUH 110

TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazneny

15

3ﬂeKTp0MaFHI/ITHOC moJi€ 1 3JICKTPOMArHUTHLIEC BOJIHBI

3.1 DJIEKTPOMArHUTHOE TIOJIC 6 DJIEKTPOMArHuTHOE MOJIE. [TocTpoenue paccyxieHnid, 000CHOBBIBAIOIITNX
Y 2JICKTPOMArHUTHBIE DNEeKTPOMarHUTHbIE BOJIHBI. B3aMMOCBSI3b AJIEKTPUYECKOT0 U MarHUTHOTO TOJIEH.
BOJIHBI CBolicTBa AIEKTPOMArHUTHBIX DKCIEPUMEHTAIbHOE U3YYEHHE CBOMCTB
BOJTH. AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
[Ixaa 37eKTpOMarHUTHBIX MTOMOIIIbI0 MOOMIIBHOTO TeeoHa).
BoJIH. Mcnionbp3oBanue AHanu3 peHTreHOBCKUX CHUMKOB Y€JIOBEYECKOTO
3JIEKTPOMArHUTHBIX BOJIH JJIsI opraHuzma.
COTOBOI1 CBSI3U. AHanu3 TeKCTOB, ONUCHIBAIOIINX MPOSBICHUS
DneKTpoMarHuTHas mpupoaa AIIEKTPOMArHUTHOTO U3Ty4EHUs B IPUPOJE: KUBBIC
cBeta. CKOpOCTH CBETA. OpraHu3Mbl, U3Ty4eHHs HEOECHBIX TN (CMBICIOBOE
BousiHOBBIE CBOMICTBA CBETA YTEHUE).
Pacno3naBanue v aHaIu3 pa3InYHbIX
IPUMEHEHU AIIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE.
W3ydeHre BOJTHOBBIX CBOIMCTB CBETA.
Pemenwue 3amay ¢ ucnonb3oBanueM GopMyn Ass
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTHMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazzneny 6
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CBeTOBbDIE SIBJICHUSA

41

3aKoHBI
pacrpocTpaHeHUs CBETa

JlydeBas MozieIIb CBETA.
Hcrounuku cBera.
[IpssmonnHeliHOE
pacnpocTpaHeHue CBeTa.
3armenus ConHua u JIyHbI.
OTtpaxenue cBeta. [Lmockoe

3epKayio. 3aKOH OTPAXKEHUs CBETA.

[Ipenomnenue cBera. 3akoH
npenomiienns ceeta. [lomHoe
BHYTpPEHHEE OTpa’KEHUE CBETA.
Hcnonp3oBanue noaHOro
BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX

HaGurotenre onpITOB, IEMOHCTPUPYIOIIHMX SBIICHUE
MPSIMOJIMHEHHOTO PAcIPOCTPAHCHHS CBETA
(BO3HUKHOBEHHE TE€HU U TIOJIYTEHH),

Y UX UHTEPIIPETAINS C UCTIOIH30BAaHUEM ITOHSATHS
CBETOBOTO JTyyYa.

OO0bsicHEeHNE U MOJIETTUPOBAHUE COJTHEUHOTO U
JIYHHOTO 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTHU

yTJia OTpakKeHUsI CBETOBOTO JIyda OT YIJia MMaIeHusl.

W3ydeHne cBONWCTB U300pa’keHUS B INIOCKOM 3€pKale.

HaOironenune 1 00bsICHEHNUE OIBITOB

10 TIOJTYICHHIO U300paKEHUH B BOTHYTOM H
BBIITYKJIOM 3€pKaJIax.

HaOimronenne n 00ObsICHEHNE OIBITOB IO
MPEJIOMIICHHUIO CBETA Ha TPAHMIIC PA3TMYHBIX

Cpell, B TOM YHCJIC OMBITOB C MOJHBIM

BHYTPCHHHM OTPaKECHUEM.

HccenoBanue 3aBUCUMOCTH YIJIa IPEJIOMIICHHUS OT
yrja NnajieHusi CBETOBOIO JIyda Ha TPAHUIIE «BO3TYX—
CTEKJION.

Pacnio3naBanue sIBICHUIN OTPasKEHUS

H IIPCIIOMJICHHUA CBCTA B HOBCC,I[HGBHOﬁ JKHU3HU.
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AHanu3 U 00bsICHEHUE SIBJICHHS OITHYECKOTO MUPAXKA.

Pemenmne 3aga4 ¢ MCI0I30BaHHEM 3aKOHOB
OTpPaAKCHUSA U ITPCIIOMIICHUA CBCTA

4.2 | JIuH3bI M ONITHYECKUE 6 JInnza. Xox yden B JIMH3E. [Tony4yenue n3o0pakeHui ¢ MOMOIIIBIO
puOOopHI OnTHueckas cucrema coOuparoliei U paccenBarolei JIUH3.
doToanmapara, MUKPOCKOTIa U Ornpenenenne POKYCHOTO pacCTOSIHUS U
Teneckona. I'ma3 kak ONTUYECKOMN CUJIIBI COOMpAIOIIEH JTMH3BI.
OTNITHYECKAsl CUCTEMA. AHanu3 yCTpOWCTBa U MPUHIIUATIA IEUCTBUS HEKOTOPHIX
Bim30pykocTh ONITHYECKUX MPUOOPOB: poToarnmapara, MUKPOCKOIIA,
1 TATbHO30PKOCTh TeJeCcKOoIa.
N3yyenune Mo 1emnu rira3a Kak ONTHYECKON CUCTEMBI.
AmnHanus siBieHu# OIU30pYKOCTH
U TAJIbHO30PKOCTH, IPUHIIMIIA IEHCTBHUS OYKOB
4.3 | Pasmoxxenue 6enoro 3 Pasnoxkenme 6eI0ro CBeTa HabGmronenue pasnoskeHus 0eJI0ro cBeTa B
CBCTa B CIICKTP B criekTp. OnbiTel HhtoTOHA. CIICKTD.
CI10’KeHHe CIIeKTPAIbHBIX 1BeToB. | HaOI0IeHIe 1 00BsICHCHNUE OIIBITOB
Jlucrepcust cBeTa 0 TIOJTyYEHHIO OEJIOr0 CBETa MPHU CII0)KEHHUU CBETa
pa3HBIX I[BETOB.
[TpoBenenue u 0OBSICHEHHE OIBITOB
M0 BOCTIPUSATHIO IIBETA IPEIMETOB MPU UX HAOIIOJCHUH
4yepes3 [BETOBbIE (PUITBTPBI
(LIBETHBIE OYKH)
Hroro no pazzneny 15
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KBaHTOBBIE sIBJIeHUS

5.1 | Ucnyckanue u
MOTJIOIIEHHUE CBETa
aTOMOM

OmnsiTel Pesepdopra

U IUTaHETapHasi MOJIEb aToMa.
Monens atoma bopa.
Hcenyckanue v noriomeHne
cBera aroMoM. KBaHTHL.

JInnenyaTelie CIEKTPHI

Ob6cyxnenue nenu onsitoB Pesepdopaa o
HCCJIEJOBAaHUIO AaTOMOB, BBIJIBI)KEHUE

TUIIOTE3 O BO3MOKHBIX PE3yJIbTaTax OINbITOB

B 3aBUCUMOCTH OT IIPEII0JIaraeMoro CTpOCHUsI aTOMOB,
dbopmyIpoBaHUE BHIBOJIOB

U3 PE3YyNbTAaTOB OIBITOB.

OO0cyx1eHre MPOTUBOPEUNH TUTAaHETAPHON MOIETTH
aToOMa M OCHOBAHMM JU1s runoTtessl bopa o
CTaIlMOHApHBIX OpOUTax 3nekTpoHoB. Habmonenue
CIUIOIIHBIX U JIMHEHUYAThIX CIIEKTPOB U3IYUECHUS
pa3IMYHbIX BEUIECTB.

OO0bsicHEHNE TMHEWYATHIX CTICKTPOB U3TyUSHUS

5.2 | CtpoeHne aTOMHOTO
spa

PannoaktuBHOCTH. Anb(ha-,
OeTa- U raMMa-u3JIydCHHS.
CrtpoeHue aToMHOTO spa.
HyxnonHas Moziesib aTOMHOTO
sanpa. M3oTonsl. PaguoakTuBHbIE
npeBpatieHus. [lepuon
MOJIypacmaia aTOMHBIX siAep

OO0cyx1eHre BO3MOKHBIX THUIIOTE3 O MOJICTISIX CTPOCHUS
spa.

Ornpezenenue cocTaBa siep 1o 3aJaHHbIM MacCOBBIM U
3apsI0BBIM YK CIIaM

U 110 ITIOJIOKCHUIO B HCpHO,I[H‘ICCKOﬁ CHCTEMCE JJICMCHTOB.

AHanmu3 W3MEHEHHUs COCTaBa sApa U €ro
TIOJIOXKCHHST B TICPUOJIUYECKON CHCTEME TPHU
0-paIMOAKTUBHOCTH.

HccnenoBanue TPEKOB (-4aCTHI] IO TOTOBBIM
doTorpadusim.

OO0HapykeHue U U3MEpEeHHe PaTUaliOHHOTO

q)OHa C IOMOIIBIO NO3UMCETPA, OLICHKA €TI0
HNHTCHCHUBHOCTHU.

57



AHanu3 OUOJOTUYECKUX U3MEHEHUN, TTPOUCXOIAIINX
O] AEMCTBUEM PATUOAKTUBHBIX U3JTyYCHUH.
Hcnonb3oBaHue paauoaKTUBHBIX U3Ty4YEHUI

B MEJIUITHE

5.3 | SAnepuble peakiun 7 SAnepHble peakiuu. 3aKOHBI Pemenue 3a1a4 ¢ MCmop30BaHUEM 3aKOHOB
COXpaHEHUs 3apsiI0BOTO COXpaHEHHUS MAaCCOBBIX M 3apSA0BBIX YHCEI Ha
¥ MacCOBOTO YHCENl. DHEPrus ompesieNIieHre Pe3yabTaTOB SIIEPHBIX PEAKIU;
CBSI31 aTOMHBIX sifiep. CBsI3b aHaJN3 BO3MOYKHOCTH
MacChl WJTM HEBO3MOXKHOCTH siiepHOM peakiuu. OreHka
U oHepruu. Peaknuu CHHTE3a M | SHEPIHH CBSI3H SEP C UCIOJIb30BAaHUEM (DOPMYIIBI
JENCHUS  sAlEp. HcTounuku | DiHmTelHa.
sHeprun CoJIHIIA U 3BE3I. OO6cyx1eHre MepcrneKTHB UCIIOIB30BaHUS YIIPaBIsIEMOTr0
SnepHas sHepreTHka. TEPMOSIICPHOTO CHUHTE3A.
JlericTBUS palMOAKTUBHBIX OO0cyx1eHre MPEUMYIIECTB U 3KOJIOTHUECKHUX MTPOo0JIeMm,
W3JIyYEHU Ha )KUBbIE CBSI3aHHBIX C SIZIEPHOM SHEPrETUKON
OpraHu3Mbl

Hroro no pazneny 17

IHoBTOPHUTEILHO-00001IAOIINI MOYJIb

[loBTOpEHUE N 9 Cucremaru3anus Brimonnenue yueOHbIX 3a/1aHUM, TPEOYIOIINX

000011eH1E
coJiep>kaHus Kypca GU3UKH
3a 7-9 KJIacchl

1 000011IeHUE TPEIMETHOTO
COJIEp’KaHUS U OTIbITa
NEeSITeNbHOCTH, IPUOOPETEHHOTO

IIpY U3Y4EHUH BCEro Kypca
(HU3UKH OCHOBHOTO O0I1IEro
oOpazoBaHmusl.

JEMOHCTPAIM KOMIIETEeHTHOCTEH, XapaKTepU3yIOIINX
€CTECTBEHHOHAYYHYIO T'PAMOTHOCTb:

— MIPUMEHEHHUS MOTYYEHHBIX 3HAHUH AJ1s

HAy4YHOTO OOBSICHEHUS (PU3UUYECKUX SABICHUHN B
OKpYy>Karollen npupose,

B NIOBCEHEBHOM KM3HHU U BBISIBICHUS
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[ToaroroBka Kk OCHOBHOMY
rOCY/IapCTBEHHOMY 3K3aMEHY
1o ¢usnke

JUIs1 00yJaroIuXcsi, BBIOPaBIINX
3TOT y4eOHBIN MTPEIMET

(bu3nUeCKUX OCHOB psiZia COBPEMEHHBIX TEXHOJIOTHH;
— IPpUMCHCHUSA OCBOCHHBIX

SKCIICPUMCHTAJIbHBIX YMGHI/Ifl

JUIs UCCIIeI0BAHUS (PU3NYECKUX SIBJICHUM, B

TOM YUCIIC IJIA IMTPOBCPKU I'MIIOTE3

Y BBISBJIEHUS 3aKOHOMEPHOCTEH.

Pemenne PACUCTHBIX 3aaa4, B TOM YHCJIC
MIPEANOJIararonuX UCIOIb30BaHNE (PU3UIECKUX
MOJIEJIEV U OCHOBAHHBIX HA COACPKAHNUU Pa3IUYHBIX
pasnenoB Kypca (pU3UKH.

BelnioHeHUE 1 3a1KUTa TPYIIOBBIX
WJIU MHJUBUTYaJIbHBIX IPOEKTOB, CBA3aHHBIX C

cojJiep>KaHueM Kypca GU3HKU

Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

Ne

HanmeHoBaHMe pa3jeioB U TeM

KoanuecTBo 4acos

DJIEeKTPOHHbIE
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n/n

NPOrpaMMblI

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTHYeckue
padoThbI

(uudgpossbie)
o0pa3oBaTejibHbIE

pecypchbl

Pa3pen

1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOIIEro MUpa

11

®du3uKa - HayKa O IPUpPOJIe

bubmmoreka [{OK
https://m.edso0o.ru/7f416194
OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.2

dusnyueckre BEIMINHEI

bu6moreka [IOK
https://m.edso00.ru/7f416194
OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.3

EctecTBeHHOHAYYHBIN METO]T IO3HAHUS

bu6mmoreka [IOK
https://m.edso0.ru/7f416194
OUN3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

6

Pa3znea 2. IlepBoHayajibHble CBeJIeHUS O CTPOEHUHU BelllecTBa

2.1

CTpOCHI/Ie BCIICCTBA

bubnuoreka [JOK
https://m.edso0.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

2.2

Z[BI/I)KGHI/IC M B3aHMMOICHCTBHUE YaCTHUI]

BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
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https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194

OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

2.3

ArperaTHble COCTOSIHUSI BEILIECTBA

bubmmoreka [{OK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nen 3. JIBuskeHHe M B3aUMo/IelicTBUE TeJl

3.1

Mexannueckoe OBMKEHUE

bu6moreka [IOK
https://m.edsoo0.ru/7f416194

OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.2

I/IHepHI/Iﬂ, Mmacca, IJIOTHOCThb

bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.3

Cuna. Bunpe! cun

14

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

OU3UNKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazaeny

21

Pasnen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH M ra3oB

4.1

[asnenue. [lepenaya naBineHust TBEPAbIMU

bu6mmoreka [JOK
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TCJIaMU, XKUJAKOCTAMU U Ira3daMu

https://m.edso0.ru/7f416194

OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2

JlaBiaeHue KUJAKOCTH

bubmmoreka [{OK
https://m.edso0.ru/7f416194

OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

ATtMochepHoe naBiIeHNE

bubmmoreka [{OK
https://m.edso0.ru/7f416194

OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.4

JleficTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE
B HUX TEJIO

bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

21

Pasznen 5. Pabora 1 MOIIHOCTL. JHeprus

5.1

Paborta 1 MOIIIHOCTH

bubnuoreka [JOK
https://m.edsoo0.ru/7f416194

OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

5.2

HpOCTLIe MCXaHU3MBbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

OU3NKOH JIAb
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https://m.edsoo.ru/7f416194

https://physicon.ru/eor-
list/4-fizika

5.3 MexaHuuecKasi SHEpTHUs

bubmmoreka [{OK
https://m.edso0o.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-

list/4-fizika

Hroro no pazneny

12

PesepBHOE Bpems

bubmmoreka [IOK
https://m.edsoo0.ru/7f416194
OU3NKOH JIAB

https://physicon.ru/eor-

list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

8 KJIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUS
bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce
11 CrpoeHnue u CBOICTBA BEIIECTBA 7 OU3NKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
12 TennoBsie mporecch 21 1 5 OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro mo pazaeny 28
Pa3znen 2. DiiekTpuyeckne 1 MAarHUTHbIE SIBJICHUS
bu6mmoreka [JOK
DIIeKTpUYECKUE 3apsiibl. 3apsHKCHHBIE Tena https://m.eds00.ru/ 774181 ce
2.1 . 7 1 OU3UKOH JIAb
11 HX BSAHMOACHCTBHE https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [JOK
. . https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 37EKTPUUYECKUN TOK 20 2 7 DIBIKOH JIAE

https://physicon.ru/eor-
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https://m.edsoo.ru/7f4181ce
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https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika

list/4-fizika

2.3

MarauTHEBIC SIBJICHUS

1.5

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
OH3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

24

SJ'ICKTPOMaFHI/ITHaSI HUHAYKOHA

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce

OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

37

Pe3epBHOE Bpemst

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68

145
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https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

9 KJIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHHs
bubmmoreka [IOK
MeXaHu4ecKoe ABUKEHUE U CIIOCOOBI €0 hitps.//m.eds00.ru/ 741 adab
1.1 10 1 OU3MKOH JIAB
OITCaHUusA )
https://physicon.ru/eor-
list/4-fizika
bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
1.2 Bsaumonetictsue Ten 20 1 3 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAaHCHHS 10 3 OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Utoro no pazneny 40
Pa3pen 2. Mexanndeckune KoJ1e0aHUS M BOJHBI
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.1 MexaHn4ecKre KoJacOaHus 7 3 DIBIKOH JIAE

https://physicon.ru/eor-
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https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f41a4a6
https://physicon.ru/eor-list/4-fizika

list/4-fizika

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnyeckue BOJIHBL. 3BYK 8 1 3 OU3NKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny 15

Paznen 3. 3HeKTp0MaFHHTHOC OJI€ U 3JICKTPOMArHUTHBLIC BOJIHBI

bu6mmorexa [{OK
https://m.edsoo.ru/7f41a4a6
6 2 ®U3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

31 DNeKTPOMarHuTHOE TOJIe 1

OJICKTPOMArHUTHBIC BOJIHBL

Hroro mo pazgeny 6

Pa3nen 4. CBeToBELI€ SIBJEHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.1 3aKOHBI paCIpOCTPaHEHHUS CBETA 6 2 OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bI U on'TUYECKUE TPHOOPHI 6 3 OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoreka [JOK

4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
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OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

15

Paznena 5. KBantoBble fiBJIeHUA

5.1

I/ICHyCKaHI/Ie " IOTJIOMICHUE CBETAa aTOMOM

bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a6
O3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

5.2

CtpoeHue aToMHOTO siapa

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

5.3

SnepHbie peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika

Hroro o pasaciy

17

Pasnen 6. IloBTopurtenbHo-0000 a0 MOAY /1

6.1

[ToBTOpeHue u 06o0IIeHNE COepIKAHUS
Kypca ¢pu3uku 3a 7-9 kiacc

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAb
https://physicon.ru/eor-
list/4-fizika
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusndeckue
SIBJICHUS

https://m.eds00.ru/3c9c9366

MexaHn4decKkue, TeIUIOBBIE,
AJIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

https://m.edsoo.ru/df1f6fb8

dusnyeckue BeJMYUHEBI U UX
M3MEpeHHE

https://m.edso0.ru/6185e41e

Ypok-uccnenoanue "N3mepenne
TEMIEPaTyphl MPU TOMOIIN
AKHUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEPATyphl"

https://m.edso0.ru/2312c9d7

Kaxk ¢usuka u npyrue
€CTECTBEHHbIC HAYKU U3Y4alOT
npupony. EcrecTBeHHOHay4YHBIN
MeTo no3Hanus. Onucanue
(bu3MYECKUX SBJICHUN C TIOMOIIIBIO
MoIenen

https://m.edso0.ru/3842f3a4

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MyneHHOro
TOPU30HTAJIBHO, TEM OO0JIbLIE, YeM
6oJblIe BBICOTA ITycKa"

https://m.edsoo.ru/145e7ble
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Crpoenue BemectBa. OIMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/12a57dbb

JIBM>KEHHE YacTull BEUIECTBa

https://m.edsoo.ru/bcdf4162

Ypok-uccnenoanue «OnbITH MO
HaAOIIOAECHHUIO TEIJIOBOIO
pacIIUpEeHHS Ta30B»

https://m.edsoo.ru/dc28d455

10

ArperaTHbI€ COCTOSIHHS BEILIECTBA

https://m.eds00.ru/93dd87d7

11

B3anMocBs3p Mexkly cBOMCTBaMU
BEILIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M X

ATOMHOMOJICKYJIAPHBIM CTPOCHHUEM.

Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOEI

https://m.edsoo.ru/bb22e4a5

12

Mexannueckoe OBMKEHHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
IBIKEHHUE

https://m.edsoo.ru/43ceabl19

13

Ckopoctb. Equnuiibl ckopoctu

https://m.edsoo.ru/fdd6c394

14

Pacuer IIYTH U BPEMCHH JABHUXKCHUSA

https://m.edso0.ru/f1164e28

15

Wuepiusi. 3akoH UHEPIUU.
B3anmMoelicTBre Ten Kak mpuyruHa
W3MEHEHHUS CKOPOCTH JIBIDKCHHS
Tel

https://m.edsoo.ru/7b9b482e

16

IInoTHOCTE BemiecTBa. Pacuer
Macchel M1 00beMa Telia o ero
IJIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

JIaGoparopHas paboTa
«OmnpezeneHue MmIOTHOCTH

https://m.edso0.ru/766f1f89
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TBEPAOTO TEIA»

Pemenue 3a1au o reme

18 https://m.edsoo.ru/3f769a5a
"[LtotHOCTH BemecTBa"
Cuna xak xapakTepucTuKa

19 B3aumoeicTeus Tei. Cuia https://m.edso0.ru/2546928c
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3yuenue

20 SABHCHMOCTH paCTbRCHIA https://m.edsoo.ru/afbd9bdd
(nedopmarnyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBI»

21 Ssnenne tarorenns. Cumia TSHKECTH https://m.edsoo.ru/5f763ae9
CBs3b MEXKTY CUIION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenne https://m.edsoo.ru/511ca9df
3aza4 o teme "Cuia tsokecta"”
Cuna TsKeCTH Ha Ipyrux

23 ianetax. Gusnyeckue https://m.edsoo.ru/384f287b
XapaKTePUCTHKH TIAHET

24 N3mepenue cui. Juaamomerp https://m.edsoo.ru/f6639f2d

25 Bec Tena. HeBecomocth https://m.edsoo.ru/594bb9cd
CroxxeHue AByX CHUJl,

26 HAIPaBJICHHBIX 10 OJHOMN MPAMOM. https://m.edsoo.ru/62elae35
PaBHoieiicTByOIIAs CHUT

27 Penrerime faﬂaq HO TEME https://m.edsoo0.ru/78755da8
"PaBHogeiicTByrOImas cui”
TpeHue CKOJIbXKEHUS U TPCHHE

28 noxkos. TpeHue B npupoje u https://m.edsoo.ru/8481b4bd
TEXHHUKE

29 JlaGopatopHas pabota «3yuenue https://m.edsoo.ru/99ea5ef7
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3aBUCHMOCTH CUJIBI TPEHUS
CKOJIbYKEHUS OT CUJIBI JABJICHUS U
XapaKTepa COIPHUKACAOIIUXCS
ITOBEPXHOCTEN»

30

Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJIIbI

https://m.eds00.ru/38b267h8

31

Pemenne 3amaa mo Temam: «Bec
tenay, «'paduueckoe
n300pakeHue cn, «CHIb,
«PaBHOACHCTBYIOIIAS CHID»

https://m.edsoo.ru/f2fbfhaa

32

KonTtponsHas paboTta no temam:
«MexaHn4uecKoe JIBIKEHHEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cuibn»

https://m.edsoo.ru/33fe531c

33

JaBnenue. CiocoObl yMEHBIICHUS
Y YBEJTUYCHUS aBICHUS

https://m.edso0.ru/e56bd875

34

JlaBieHue raza. 3aBUCUMOCTD
JaBJICHHM ra3a oT 00bEMa,
TEeMITepaTypbl

https://m.edsoo.ru/41e7cach

35

[Tepenada naBneHus TBEPABIMU
TeJIaMH, JKUIKOCTAMH U Fa3aMH.
3akoH ITackansa

https://m.edsoo.ru/cfb73461

36

[[aBJ'IeHI/Ie B X KMJKOCTH H Ira3c,
BBI3BAaHHOE JCUCTBHEM CHJIBI
TAXKCCTH

https://m.eds00.ru/8e8367b5

37

Pemienue 3amad no teme ((]_IaBJ'IeHI/Ie
B XKHUJKOCTH U T'a3cC. 3aKkoH

https://m.edsoo.ru/3c9f6fad

73


https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa
https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461
https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/3c9f6fad

TTackana»

38

Coobmaromumecs: Cocybl

https://m.eds00.ru/384621b8

39

I'mppaBinueckuii npece

https://m.edsoo.ru/f6417cad

40

Manowmertpsl. [lopuiaeBoi
JKHJIKOCTHBIM HACOC

https://m.edso0.ru/1f58766b

41

Atmocdepa 3emun. [IpuanHs
CYyILECTBOBAHUS BO3IyILHON
000710ukH 3eMIi. 3aBUCUMOCTh
aTMOC(hEepHOTO JAaBJICHUS OT
BBICOTHI HaJT YyDOBHEM MOPSI

https://m.eds00.ru/9249b692

42

Bec Bo3myxa. ATmocdepHoe
JIaBIICHHE

https://m.edsoo.ru/ccd4dad5

43

N3mepenue atmocdepHOTro
napiieHus. OnbIT Toppuyenu

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTh aTMOC(HEPHOTO
JaBIICHHS OT BBICOTHI HaJl yPOBHEM
Mopst

https://m.edsoo0.ru/6¢c48c524

45

bapomerp-anepous. AtmocdepHoe
JIABJICHHUE HA PA3JIMYHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pemrenue 3agau mo reme
"AtmocdepHoe naBiaeHue"

https://m.edsoo.ru/c12835a8

47

HeﬁCTBHe KHUAKOCTH U I'a3a Ha
NIOTPY>KECHHOC B HUX TECJIO.
ApXI/IMeI[OBa CHhJIa

https://m.edsoo.ru/ac71c7fa

48

JIaGoparopHas paboTa
«OnpeneneHue BhITAIKABAOIIEH
CUJIBI, ICVCTBYIOILIEN Ha TEJIO,
MOTPYKEHHOE B KHJIKOCTbH)

https://m.edso0.ru/3749d5cc
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49

JlaboparopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJC OT 00bEMa
MOTPYKEHHOM B KUJIKOCTh YaCTH
TEIay

https://m.edso00.ru/3c11398¢c

50

IlnaBanue Ten

https://m.edsoo.ru/celf25ac

51

JlabopaTtopHnas pabota
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYHPOBAHUE JIOJKHU H
OTpeieNIeHuE €€
rpy30N0aAbEMHOCTH"

https://m.edso0.ru/ce4a8f8a

52

Pemmenue 3amad no remMam:
«IlimaBanue cynoB.
Bo3nyxomnaBanue», «JlaBnenue
TBEPABIX TEJN, )KUAKOCTEH U ra30B»

https://m.edso0.ru/3373694e

53

Mexanuveckast pabora

https://m.edsoo.ru/8a8cac47

54

MomnocTts. EauHuner MOIITHOCTH

https://m.edso0.ru/4395592¢

55

Ypok-uccnenoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o Jjectauie"

https://m.edso0.ru/8e9f821a

56

IIpocTeie MexaHu3Mbl. Poruar.
PaBHOBecue cuil Ha pryare

https://m.edso0.ru/1283aa34

57

KonTposnpHas paboTa o teme
«JlaBneHue TBEp/bIX Tell,
KHUJIKOCTEH U ra3oB» /
Bcepocculickas npoBepoyHas
pabota

https://m.edso0.ru/3¢391d99

58

PezepHblit ypok. Pabora c

https://m.edso0.ru/76988618
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TEKCTaMHu 1o TeMe «/laBieHue
TBEPABIX TEJ, KUJAKOCTEH U ra30By» /
Bcepocculickas npoBepoyHast
pabora

59

Pbruaru B TexHuke, ObITY U
npupoze. Jlaboparopnas padota
«MccnenoBanne yciIoBHM
paBHOBECHS pbluara

0.5

https://m.edso0.ru/85ed83cc

60

Pemmenne 3a1au o reme «Y CI0BUI
pPaBHOBECHS pbIyara

https://m.edso0.ru/6d1cdc72

61

Koaddumuent monesnoro aercTpust
MexaHusma. Jlaboparopnas padota
«3mepenue KII/] HakinoHHOM
IIJIOCKOCTH

0.5

https://m.edsoo.ru/8a91d11d

62

Pemenne 3agau o treme "Pabora,
mortgHocTh, KIT"

https://m.edsoo.ru/ab3c7eaf

63

MexaHnnueckas Heprusl.
Kunernueckas 1 noTeHIUaIbHAS
SHEprus

https://m.edsoo.ru/2delcc24

64

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTHH

https://m.edso0.ru/92e9efac

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAIBLHOE ONIPEJCIICHHE
W3MEHEHUS KUHETUYECKON U
MOTEHIUAJIBLHON SHEPTUU IIPU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOMU
JI0CcKOCTH"

https://m.edsoo.ru/fbb989ba

66

KonTposneHas paboTa o teme

https://m.edsoo.ru/1a4d3478
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«PaboTa 1 MOIIHOCTh. DHEPTHs»

PezepHblii ypok. Pabora c

67 TEKCTaMH 110 TeMe "MexaHnuecKoe 1 https://m.edsoo.ru/355411fe
nBIOKeHue"
PesepsHbiii ypok. Pabora ¢
68 TekcTamu 1o teme "Pabora. 1 https://m.edsoo.ru/281b265e
MoiHOoCTb. DHEprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME
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8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl

OCHOBHBIE TIOJIOKECHHS

1 MOICKYIAPHOTKHHETHACCKON 1 https://m.edsoo.ru/4b6b1523
TCOPHH U UX ONBITHBIC
TIOATBEPKICHUSA

2 Macca u pa3mep aTOMOB U MOJICKYIT 1 https://m.eds00.ru/51284758
Monenu TBEpPAOTO, )KUAKOTO U

3 ra3000pa3HOro COCTOSIHUI 1 https://m.edso0.ru/7236c9f9
BeIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHHM BEILIECTBA HA OCHOBE 1 https://m.eds00.ru/94849842
MOJIO)KEHUW MOJIEKYJISIPHO-
KUHETHYECKOW TEOPHH

5 Kpucranieckite u amopgibie 1 https://m.edsoo.ru/5d25b3dd
Tena

6 CMAtHBAMie i KAMHIIAPHOCTS. 1 https://m.edsoo.ru/8bb5494b
[ToBepXHOCTHOE HATSDKEHUE

7 TemnoBoe pacuIMpeHe U CKaTHE 1 https://m.edsoo.ru/42dc6eaf
Temmeparypa. CBsi3b TEMIIEpATyphI

8 CO CKOPOCTBIO TEIIOBOTO 1 https://m.edsoo0.ru/767b611b
JIBUKEHUS 9aCTHI]

9 Buyrpentiss ouepria. Criocobst 1 https://m.edsoo.ru/7a161b6d

N3MEHEHUS BHYTPEHHEN SHEPTUH
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10

Bupael renonepenaun

https://m.edsoo0.ru/e5c7ce2c

11

VYpoxk-koHpepeHuus
"[IpakTHUecKOe UCII0JIb30BaHNE
TEIIOBBIX CBOMCTB BCIICCTB U
MaTCpuajloB B LCIIAX
sHeprocOepexeHus"

https://m.eds00.ru/47298c48

12

KonmuectBo TemioTsl. Y ienpHas
TCIIJIIOEMKOCTD

https://m.edso0.ru/eb498cle

13

VYpaBHEHHE TEIUIOBOTO OajiaHca.
TennooOMeH u TeTIOBOE
paBHOBeCHE

https://m.edsoo.ru/6aef5eca

14

JlabopaTtopnas pabota
"HccmenqoBanne SBICHUS
TEIJI000MEeHa MTPU CMEIITMBAHUHT
XOJIOJTHOM U Topstyeit BOAbI"

https://m.edso0.ru/b1634a45

15

Pacuer koandecTBa TEIJIOTHI,
HEOOXOMMOTO JJIsI HarpeBaHUs
TeJa ¥ BBIICISEMOTO UM IIPU
OXJIQXKICHUHU

https://m.edsoo.ru/fd21c3d1

16

JlaGopaTtopHnas pabota
"OnpeneneHue yaeabHOR
TEIUIOEMKOCTH BellecTBa"

https://m.edsoo.ru/aabf9721

17

9Hepr1/m TOILJIMBA. Y JIeIbHAas
TCILIOTA CroOpaHusAa

https://m.edsoo.ru/2cf8923b

18

IInaBnenue u OTBCPACBAHUC
KpUCTAJTNINYCCKUX TEJI. YnenbHas
TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/5c¢93abab

19

JIaGoparopHas paboTa

https://m.edso0.ru/9ch89h68
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"Onpenenenue yaenbHOM TEIIOThI
IJIaBJIEHUA Jibaa"

20

[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
Hcnapenue

https://m.eds00.ru/943361ac

21

Kunienne. Y genbHas temiora
mapooOpa3oBaHus M KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUSI OT aTMOC(EPHOTO
TTABJICHUS

https://m.edsoo.ru/e4c6ce3f

22

BiaxxHocTh BO3TyXA.
JlabopaTtopnas pabota
"Onpenenenre OTHOCUTETBLHOM
BJIAXKHOCTH BO3ayxa"

https://m.edsoo.ru/17eeb2af

23

Pemenue 3a1a4 Ha onpeiesieHue
BJIQYKHOCTH BO3/yXa

https://m.edso0.ru/9f97285d

24

[TpuHIIMTIBI paOOTHI TETIIIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBUraTesib BHyTPEHHETO CTOPaHUs

https://m.edsoo.ru/al4fldbc

25

KIIJI TenmoBoro aBuraters.
TemnoBble ABUraTENN U 3allUTa
OKpYXaromeni cpepl

https://m.edsoo.ru/c1c67641

26

3aKoH COXpPaHCHUA U IIPCBpAIICHUS
QHCPI'vMH B TCINIOBBIX IMpOHIECCax

https://m.eds00.ru/89535ae3

27

[ToaroToBka K KOHTPOJIBHOM
pabote no Teme "TeroBsie
siBIieHUs. VI3MeHeHHne arperaTHbIX
COCTOSIHMI BemiecTBa"

https://m.edsoo.ru/dfead3fc

28

KonTtposneHas paboTa o teme

https://m.edsoo.ru/64eb961f
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"TermnoBble sBIeHU. V3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTra"

29

Dnektpuzanus Ten. [[Ba pona
MEKTPUICCKHUX 3aPSI0B

https://m.edsoo.ru/17ef865b

30

Ypok-uccienoBaHue
"DnexTpu3anus TeJl HHAYKUUEH U
IIPU COIPUKOCHOBEHUH"

https://m.edsoo.ru/1de2a6dc

31

B3anmoelictBre 3apsyKeHHBIX TEIL.
3akon Kymnona

https://m.eds00.ru/9753c836

32

DIIEKTPUYECKOE TOJIE.
HamnpsiskeHHOCTB JIEKTPUYECKOro
nons. [IpuHnmn cynepnosunun
AIEKTPUYECKUX TOJIEH

https://m.edso0.ru/46777f42

33

Hocutenu snexTpuueckux 3apsiioB.
DnemeHTapHbii 3apsia. CtpoeHue
aToma

https://m.edsoo.ru/d5afc8eb

34

[IpoBOAHMKY W AWDITIEKTPUKH.
3aK0H COXpaHEHUS AJICKTPUUECKOTO
3apsa

https://m.edsoo.ru/f2d4al34

35

Pemenne 3a1a4 Ha IPUMECHCHUC
CBOMCTB QJICKTPUYCCKHX 3apsa0B

https://m.edsoo.ru/5e7ea9cc

36

DIEKTPUYECKUN TOK, YCIIOBHS €r0
cyuiecTBoBaHus. MIcToUHUKI
ANEKTPUIECKOTO TOKA

https://m.edso0.ru/67367ddc

37

JlericTBUA 3IIEKTPUYECKOTO TOKA

https://m.edsoo.ru/aele7251

38

VYpoxk-uccnenosanue "JleiictBue
3IEKTPUYECKOTO TOJISl HA
MIPOBOJIHUKY U AUDJIEKTPUKH"

https://m.edsoo.ru/1b724c3e
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39

DNEeKTPUUYECKUM TOK B METaJLIaX,
XKHUJKOCTSX U razax

https://m.eds00.ru/23935322

40

DneKTpuyecKas 1enb 1 e
COCTaBHBIE YaCTH

https://m.edso0.ru/e19acc53

41

Cuna toka. JlaboparopHas padora
"N3mepenue u peryinpoBaHue
CHUJIBI TOKA"

0.5

https://m.edso0.ru/d67176b6

42

DneKTpUUecKoe HampsKEeHHe.
Bonstmerp. Jlaboparopnas pabota
"N3mepeHue u peryampoBaHue
HaIpsKEeHUs "

0.5

https://m.edso0.ru/6a219ef8

43

ConpoTuBieHNE NPOBOJHUKA.
VY nenbHO€e CONMpOTHUBIICHUE
BEIIECTBA

https://m.eds00.ru/98c1f226

44

JlaGopaTtopHnas pabota
"3aBUCUMOCTbD JIEKTPUUYECKOTO
COMPOTHBIICHHUS IPOBOJAHUKA OT €TO
JUIMHBI, IO MOTIEPEYHOTrO
ceyeHus U Marepuaia"

https://m.edso0.ru/8852b3cf

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHust. 3akoH OMma st
ydacTKa e

https://m.edso0.ru/224862ac

46

JlaGopaTtopHas pabota
"HccnenoBanue 3aBUCUMOCTH CHJTBI
TOKa, UAYIIETro Yepe3 pe3ucTop, OT
COTIPOTHUBJIEHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

https://m.edsoo.ru/8fbc7cba

47

IlocnegoBarenpHOE U

https://m.edsoo.ru/73f4d541
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[apajIeIbHOE COCAUHEHUS
IIPOBOJIHUKOB

48

JlaboparopHuas padota "IIpoBepka
IIpaBUJIA CIIOKEHUS HANIPSKEHNUN
IIPH MOCJIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

https://m.edso0.ru/9fec21e?

49

JlabopaTtopHnast pabota "IIpoBepka
ImpaBuJia 1A CUJIbI TOKA MpH
napajieIbHOM COCTMHEHUN
pe3uctopon"

https://m.edso0.ru/6b9fd546

50

Pemenue 3aga4 Ha npuMeHEHUE
3akoHa OMa JyIsi pa3JIMaHOTO
COCIIMHEHUS TIPOBOTHUKOB

https://m.edso0.ru/24e36972

51

PabGora 1 MomHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

https://m.edsoo.ru/821f4c5b

52

JlaGopaTtopHnas pabota
"Onpenenenne padoThl U
MOIIHOCTH 3JIEKTPUYECKOT0 TOKa"

https://m.edsoo.ru/dd1d4d66

53

DneKTpuyecKue Henu u
MOTPEeOUTENHN DIEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/f4fle71a

54

ITocTositHHBIE MarHuThbl, UX
B3aHMO/ICHCTBHUE

https://m.eds00.ru/6e766¢29

55

Ypok-uccnenosanue "Mzyuenne
OJIEN MOCTOSHHBIX MArHUTOB"

https://m.edsoo.ru/3ab2bd56

56

MaruautHoe nosie. MarauuTHoe noJie

https://m.edsoo.ru/34fb13d5
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3eMJId U €T0 3HAYEHHUE JUTA KU3HU
Ha 3eMie

57

[ToaroroBka Kk KOHTPOJIBHON
paboTe 1o Teme "DIeKTpHUYECKHE
3apsibl. 3apsHKEHHBIE TEla U UX
B3auMoaencTBUs. [IocTOSHHBIN
ANEKTPUYECKHM TOK"

https://m.edsoo0.ru/325ebb45

58

KonTponsHas pabora o teme
"DnexTpruueckue 3apsabl.
3apsKEeHHBIE Tela U UX
B3anMoencTBUs. [IocTOSTHHBIN
ANEKTpUYECKHil TOK" /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edso0.ru/18b3ac5f

59

Peseprubiit ypok. Pabora ¢
TekcTamu 1o TeMe "I1oCcTosIHHBIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/713efeab

60

OnbIT OpcTena. MaruutHoe nose
ANEKTPUYECKOTO TOKa MarHuTHoe
T10JI€ KaTYIIKH C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpuMeHeHue 3EeKTPOMarHiuTOB B
texHuke. JlabopaTtopHas padora
"N3yueHue neicTBUSI MarHUTHOTO
10JIs1 HA MPOBOJHUK C TOKOM"

0.5

https://m.edso0.ru/d4f9896¢

62

QHCKTpOI[BI/IFaTCJ'IL IIOCTOSAHHOT'O
Toka. Micosbp30BaHue
BHCKTpOﬂBHFaTCHCﬁ B TCXHUYCCKUX

https://m.edso0.ru/9c99a4b7
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YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpyupoBaHue U U3ydeHue
paboTHI dNeKTpoBUTATENS"

63

OmnbrTer @apages. 3aKoH
3JICKTpOM21FHHTHOI71 UHAYKIUU.
[IpaBuio Jlenna

https://m.edso0.ru/2981eldb

64

OnekrporeHeparop. CrocoOs
MTOJTYYEHUS NIEKTPUIECKON
SHEPTrUH. DIIEKTPOCTAHIINN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX
SHEpPruun

https://m.edso0.ru/d926dc7f

65

[ToaroToBka Kk KOHTPOJIBHOU
pabote 1o Teme "DNEKTPUIECKUE U
MarduTHbIE SBICHUS"

https://m.edso0.ru/e35e6336

66

KonTtponsHas padoTa o tTeme
"DneKTpuuecKue U MarHUTHbIE
siBJICHHS "

https://m.edsoo.ru/fc544d96

67

Peseprubiit ypok. Pabora ¢
TeKcTaMu 110 TeMe "TeIuioBrie
SBJIEHUS"

https://m.edsoo.ru/7d3485el

68

PeseprHsliii ypok. PaboTa ¢
TEKCTaMU 110 TeMe "MarauTHele
sBJIEHUS"

https://m.edsoo.ru/46a7afab

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

145
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9 KJIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Mara
Tema ypoka KonTposbnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl

M .

1 CXAHITHECKOC JIBIDKEHHC 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
Cucrtema otcyera.

2 OTHOCHTENBHOCTh MEXAHUYECKOTO 1 https://m.edso0.ru/5¢869dc5
TIBUKEHUS
P N

3 ABHOMEPHOE TIPAMOJMHEHHO® 1 https://m.edsoo.ru/bc342e86
TIBUJKEHUE
HepaBHOoMepHOE npsIMOIMHENHOE

4 nBrokenne. CpeHsas ¥ MrHOBEHHAsI 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
n -

5 PAMOHHEHHOE PAaBHOYCKOPERHOC 1 https://m.edsoo.ru/cbb4116b
JIBHO)KEHUE. Y CKOpEHHUE
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUS. 1 https://m.edsoo0.ru/2c456185
I'paduk ckopoctu
JlaGopaTopHas pabota
HO

7 TPCACIICHHC yCROPCHHA TCENa TpH 1 1 https://m.edsoo.ru/dfd66¢c69
PaBHOYCKOPEHHOM JBMXKEHUHU TIO
HaAKJOHHOH miIocKkocTH"
CBo00 .0

8 BODOAROC MACHHIC TET. LITBITH! 1 https://m.edso0.ru/163cf472
T'annnes
P

9 ABHOMEPHOE ABIDRCHHC O 1 https://m.edsoo.ru/7a978b7a
okpyxHocTu. [lepron u yacrora
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oOpamenus. JIuneiHas u yriaosas

CKOPOCTH

10 L{eHTpOCTPEMHUTEIILHOE YCKOPEHUE https://m.edsoo.ru/21f74al13
I1 i H .B

11 CPEBII 3AIOH HIHIOTORA. BERTOP https://m.edso0.ru/8776289d
CHUTBI
Bropoit 3akon HeroTona.

12 . https://m.edso0.ru/6b639d94
PaBHOfelicTBYIOIIAs cHIta
T i H .

13 PETHIT 3aioH HbioToma https://m.edsoo0.ru/6155617e
Cynepno3unus cui
P

14 SHIGHHE SARiaR e EDRMEHERIE https://m.edsoo.ru/52e8393d
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f

16 Pemmene sazat o Teue «Cima https://m.edsoo.ru/3bf34e6c
YOPYTOCTH
JlaGopaTtopHnast pabota

17 «OmnpeeneHune KECTKOCTH https://m.edsoo.ru/aa6e6bc3
MIPYXUHBDY

18 Cuua TpeHus https://m.edsoo.ru/67bcdefb
P C

19 CILICHIE Sa/at o Teme «-iia https://m.edso0.ru/97¢5c938
TPEHUSD)
JlaGopaTtopHas pabota

20 "Onpenencuue ko3 durmenra https://m.edsoo.ru/78ff698c
TPEHUS CKOJIbKEHUS"
Pemenue 3agau no teme "3akoHbI

21 Herotona. Cuna ynpyroctu. Cuna https://m.edsoo0.ru/885c63el
TpeHus"

22 Cuna TSKeCTH U 3aKOH BCEMUPHOTO https://m.edsoo.ru/c4cba3c3
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TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
IIaaCHUA

23

VYpoxk-koudepenuus "JIBkeHue et
BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anakruxu"

https://m.edso0.ru/6a48e5c3

24

Pemtenue 3amau o teme "Cuita
TSOKECTH ¥ 3aKOH BCEMHPHOTO
TaroreHus"

https://m.eds00.ru/8b4d9f83

25

[IepBas kocMu4eckast CKOPOCTb.
HesecomocTs u nieperpysku

https://m.edso0.ru/5f38dba5

26

PaBHOBecHe MaTepuanbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENa C
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHnT cunsl. LlenTp Tsxectn

https://m.edsoo.ru/a351cela

27

PaBHOBeCHE MaTepuaIbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
PaBHoBecue TBEpIOTO TENA C
3aKpEeIIEHHOW OChIO BpalllEHUSI.
MowmeHnT cuisl. LlenTp Tsxectu

https://m.edso0.ru/6872abf4

28

Pemrenue 3agayq mo reme "MoMeHT
cuibl. Llentp Tsoxectun"

https://m.edsoo.ru/77b2c6c5

29

[ToaroroBka K KOHTPOJILHOM paboTe
0o TeMe "MexaHnyecKoe IBUKEHHUE.
BsaumoneiictBue ten"

https://m.edsoo.ru/2bafbh487

30

KonTponsHas pabota o Teme
"MexaHN4eCKO€E IBUKECHUE.
Bsaumonetictue Tea"

https://m.edsoo.ru/fc25194b
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Nmnynsc tena. IMITynbsC CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCA.

31 https://m.edso0.ru/251e6f13
Ynpyroe u Heynpyroe
B3aUMO/IEHCTBUE
P "

32 CLICHIE 3a]14 To TeM,,e Saxor https://m.edsoo.ru/c3cceebl
COXpaHeHI/Iﬂ I/IMHy.]II)CB.

_ "p

33 YPOK-KOR(epeHLs eaKTHBHOf https://m.edsoo.ru/8b5e27f1
JIBUXXCHHUC B HpI/IpOJIC U TCXHUKEC

34 MexaHnu4eckasi paboTa ¥ MOIIHOCTh https://m.edso0.ru/848ba637
Pa6

35 abOTa CHIBL TAAKECTH, CHIIBL https://m.edsoo.ru/d7a7c555
YHOPYTrOCTH U CHIIBI TPEHUSA
JlabopaTtopHnast pabota
«Omnpenenenue pabOThHI CHITBI

36 TPEHUS TIPH PAaBHOMEPHOM https://m.edso0.ru/667c837e
ABHUXKXCHHUHU TEJIa I10 FOpPI3OHTaJILHOI>'I
HOBerHOCTI/I»
C OOTBI.

37 BASH SHCPTHHI H PaBOTE! https://m.edso00.ru/84817179
HOT CHIIMAJIbHAA SHCpFI/I}I
K T

38 HHeTquCKaiI PHEpTHA. 1eopeMa o https://m.edsoo.ru/24d61ab5
KHHCTHUUYCCKOH 3HCpFI/II/I
3

39 AKOT COXPAHCHIT SHEPTHH B https://m.edso00.ru/24661f29
MCXAHUKC
J1ab 3 i

40 abOpATOpHat pabota «XISyHeHIe https://m.edso00.ru/48838ca3
3aKOHa COXpAaHCHHA SHCPT U
K

41 OTIE0ATENLROC JABINCHHE H €TO https://m.edsoo.ru/7b9859af
XapaKTepI/ICT NKHU

42 3aTyXaiomue KoneOaHus. https://m.edsoo.ru/ad17f942

BLIHY)KI[GHHLIC KoJIeOaHMSI.
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Pe3onanc

43

MareMaTu4ecKuii ¥ IpyKUHHBIN
MAasITHUKH

https://m.edsoo.ru/4a6aa385

44

VYpoxk-uccnenoBanue «3aBUCUMOCTb
Mepro/Jia KOJICOAHUH OT KECTKOCTH
IIPY>XKUHBL ¥ MAcCEL Ipy3a»

https://m.edsoo.ru/b1lc7271b

45

[IpeBpamienue 3HEpruy npu
MEXaHUYECKUX KOJIeOaHUsIX

https://m.eds00.ru/8544337¢

46

JlabopaTtopHnast pabota
«OmnpezeneHne 4acToThl U EPUoIa
KoJieOaHui IPYKMHHOTO MasiTHUKa

https://m.edsoo.ru/bald1d48

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPH0/1a KOJIeOaHMi
Tpy3a, NOJIBENICHHOTO K HUTH, OT
MAaccChl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpogonbHbIe
Y TTOTIEPEYHBIC BOTHBI

https://m.edso0.ru/8ed367e7

49

Ypok-koHbepeHus
"MexaHn4ecKHe BOJTHBI B TBEPIOM
tesae. CelicMHUUYecKre BOIHBI"

https://m.edsoo.ru/ebd8d7b6

50

3Byk. Pacnipoctpanenue u
OTpa)XeHHE 3ByKa

https://m.eds00.ru/8a594969

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

https://m.edso0.ru/2b951238
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I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHI PE30HAHC

https://m.edso0.ru/699e3612
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Ypok-koHpepeHmus "YIpTpa3ByK u
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[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
MexaHn4ecKue KoJICOaHus 1
BOJIHBI"

https://m.eds00.ru/b347159e
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KonTponsnas pabora no teme
"3aKOHBI COXpAHEHUS.
Mexannueckue KoyebaHus 1
BOJIHBI"

https://m.edso0.ru/e9924h5e
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DIJIEKTPOMArHuTHOE MOJIE.
BHGKTPOMaFHI/ITHI)Ie BOJIHBI

https://m.edsoo.ru/45bbd19b
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CBoOICTBA AIIEKTPOMAarHUTHBIX BOJIH
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Ypoxk-koudepennus "lkana
AMIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHme 37IEKTPOMAarHUTHBIX
BOJIH JUUISI COTOBOM CBsA3H"

https://m.edsoo.ru/48f68a2d
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Ypoxk-uccnenoanue "N3yuenne
CBOMCTB JIEKTPOMarHUTHBIX BOJIH C
MTOMOTIIBI0 MOOHMIIBHOTO TeedoHa"

https://m.edsoo.ru/3cfae84a
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Pemenue 3amau Ha OIIPCACIICHUC
HaCTOThI U JJINHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

https://m.edsoo.ru/ebe362a6
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Connua u JIynst
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Pemenue 3agau Ha npuMeHEHUE
3aKOHA OTPaKEHMsI CBETA
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[Ipenomiienue cBera. 3aKkoH
MPETOMIICHHUS CBETa

https://m.edso0.ru/3c5ff9f5

65

[TosiHOE BHYTpEHHEE OTpAKEHUE
cBera. Mcronp30BaHne MOJIHOTO
BHYTPEHHETO OTPAXXECHU B
ONTHYECKUX CBETOBOIAaX

https://m.edsoo0.ru/4e43afa2
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"HccnenoBanue 3aBUCUMOCTH YIJIa
MIPETOMJICHUS CBETOBOTO JTy4da OT
yrJjia najeHus Ha TpaHuIle "BO3IyX-

nn

CTCKJIO

https://m.edso0.ru/835faed9
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Ypoxk-koHpepeHus

"M cnoap30BaHNE TOJIHOTO
BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIbI, ONITHKOBOJOKOHHAS
CBS3b"

https://m.edso0.ru/2ce88641
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JIunspl. OnTryeckast Cujia JIUH3EI

https://m.edsoo.ru/c6451cf4
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[TocTpoenue nzoOpaxkeHuit B
TUH3aX

https://m.edsoo.ru/3b4b5e4f
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JlaGopaTopHas pabota
"Onpenenenne GHOKyCcHOTO
PacCTOSIHUS U ONITUYECKOU CHITBI
coOuparorie JTUH3bI"

https://m.edsoo.ru/911a47cb
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https://m.edsoo.ru/5b79227a
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JIMH30BbIE TPHOOPHI"
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I'na3 xak ontuyeckas cucrema.
3penue

https://m.edsoo.ru/d7aa88af
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Ypok-koHpepermus "ledexTs
3penus. Kak coxpanurts 3peHue"

https://m.edso0.ru/4dc7b213
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PaznioxxeHne 6esroro cBeTa B CIIEKTP.
Omnbitel HeroTona. Ciioxxenue
CIIEKTPATBHBIX IIBETOB. J{ucnepcus
cBeTa

https://m.edso0.ru/6eb8b874
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JlabopaTtopnast pabota "OMBITHI 11O
Pa3IoKEHUI0 OEJIOro CBEeTa B CIIEKTP
Y BOCTIPHSATHIO [IBETA IIPEIMETOB
MIpU UX HAOJIOJICHUHU Yepe3
[IBETOBBIC (DUIBTPHI"

https://m.edso0.ru/b4867994
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VYpok-npaktukym "BosiHOBEIE
CBOICTBa CBETA: TUCIIEPCHUS,
uaTepdepeHtus u qudpaxuus”

https://m.edsoo.ru/1b4e5e94
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OmnbiTel Pe3epdopna u mianerapHas
MOJeJlb aTOMa

https://m.edsoo.ru/c36effb5
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[Toctynatel bopa. Moaens atoma
bopa

https://m.edsoo.ru/d5e656ba
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Hcnyckanue u MorjomeHue cBeTa
atoMmoM. KBauTrl. JIuHeliuatrie
CHEKTPBI

https://m.edsoo.ru/9fb5689b
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Ypok-npaktukym "HabmoneHue
CIIEKTPOB HUCITyCKaHUs"

https://m.eds00.ru/83b9a577
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PagnoakTuBHOCTE U €€ BUIBI

https://m.edso0.ru/8e724769
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Hyxnonnas mozaeins
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N30TO0NEI
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Pemenue 3amaq no reme:
"PanuoakTuBHBIE peBpalieHus"

https://m.edsoo.ru/f241bbdc
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[Iepnon nomypacnazna
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VYpok-koHpepeHus
"PannoakTuBHBIE U3TyUEHUS B
MpUpoie, MEAULIMHE, TEXHUKE"

https://m.edso0.ru/4eadf6es
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S nepHbie peakunu. 3aKOHbI
COXpAaHEHUS 3apsAI0BOTO U
MacCOBOI'O YHCEN

https://m.edsoo.ru/c4che7ee
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9Hepr1/m CBsA3H aTOMHBIX A1CP.
CBs3b MaccChl U YHEPTUU

https://m.edsoo.ru/734f11cl
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Pemenue 3agau no reme "SnepHeie
peakuun"

https://m.edsoo.ru/5efa6f52

90

Peakuuu cunTte3a u neiaeHus siaep.
Uctounuku suepruu CoJHIA U
3BE3]

https://m.edsoo.ru/2d7262c2
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VYpoxk-koudepennus "AnepHas
sHepreTHKa. JlelcTBus
PaMOaKTUBHBIX U3ITyYEHHUI Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/bd4b6e5e
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IToaroToBka K KOHTPOJBHON paboTe
10 TeMe "DNEKTPOMAarHuTHOE MOJIE.
ONEKTPOMAarHUTHBIE BOJIHBI.
KBanrtoBsIe sBneHus"

https://m.edsoo.ru/d9f1261a
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KonTposneHas paboTa o teme

https://m.edsoo.ru/7231a58d
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[ToBTOpenue, oboOIICHNE.
JlaboparopHbIe pabOTHI IO KypCy
"B3aumoneiictBue ten"

https://m.edso0.ru/8b45d684
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[ToBTOpenue, 0606menue. Peenue
PACUCTHBIX U KAUCCTBCHHBIX 3a1a4
o Teme "TeroBkie mporecchr”

https://m.edso0.ru/d3248943
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[ToBTOpenue, o6oomenue. Pemenne
pacyYeTHBIX U KaYEeCTBEHHBIX 33724
o teme "KII/] TerioBbix
nBHuTareiei”

https://m.edsoo.ru/28f67bc4
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[ToBTOpenue, o6ob6menue. Pemenue
pacyeTHBIX U KaYEeCTBEHHBIX 33724
no teme "KII/I anexkrpoycraHoBOK"

https://m.edso0.ru/399f4911
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[ToBTOpEeHME, 060OIICHNE.
JlaGopaTopHbie pabOTHI IO KypCy
"CBeToBbI€ sIBJICHUSA"
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[ToBTOpenue, o606menue. Padora ¢
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COXpaHEHUs B MexaHuKe"
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[ToBTOpeHue, 0606menHue. PaboTta ¢
tekcramu 110 TeMme "Konebanusa u
BOJIHEI"
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIET'O OGPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BAaTh U3YYCHHBIC TIOHATUA

1.2

pasiinvdaTth ABJICHUSA II0 ONHMCAHWIO HMX XAPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHUC

1.3

pacrno3HaBaTh IMPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIoIlleM MHUpEe, B TOM uucie (uU3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOJAUTH MPAKTUYECKYIO 33aJauy B Y4eOHYIO, BBIICIATH

CYyILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBIICHUI

1.4

ONHCBHIBATH W3YYCHHBIC CBOWCTBA TEI W (PHU3MUYECKHE SBJICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OINMUCAHWU MPABUIHHO
TPaKTOBaTh (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEJIHYUH, WX
0003HaYCHHS U CAUHUIIB (PU3HUUECKUX BETUYNH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (PU3HUYECKYI0 BEIHYMHY C JPYTUMHU
BEIIMYMHAMHU, CTPOUTh  TpadUKHd  H3YUYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBa TECII, (1)I/I3I/I‘ICCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yysd H3YUYCHHBIC 3aKOHBI, IIpU J3TOM JaBaTb CJIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
yuciae M B KOHTEKCTE CHUTyallMHd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB c¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U

(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/IBI/I‘ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a




yCIIOBHMS 3aJa4d 3alUChIBaTh KpPaTKOE YCJIOBUE, IIOJCTaBIIATH
¢u3nvecKkre BETUYUHBI B (JOPMYIIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC AaHHBIC, HEOOXOMMBIC JUIS pEIICHHs 3a]a4, OLlEHUBATh

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU IMOMOLIU
(i)mnqecxnx METOOAOB, B OIHCaHUM HCCICIOBAHUA  BBIACIIATH
IpOBEpsieMOE  MpPEANOoJOXKEeHHe  (TUIoTe3y),  paszauyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI PE3yibTaT, HAXOIUTH OLINOKHA B

XO0J€ OIlbITa, A€JaThb BBIBOJLI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3UYECKUX SBICHUU WIH
(¢bu3uYecKkux  CBOMCTB  Telm:  (GOPMYJIHpPOBATH  MPOBEpsieMbIe
MPEANOJIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

000py/I0BaHus, 3alMChIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOJIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHMsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUsS NPUOOPOB € y4ETOM

3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPCHHM,
y4acTBOBaTh B IUTAHMPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CICAys MPEUI0KEHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl IOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYUH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIEIaTh BHIBOIbI

I10 pE3yJIbTaTaM HMCCICI0OBAHUA

1.12

IIPOBOAUTHE KOCBCHHBIC HN3MCPCHHA (bHSH‘leCKI/IX BCJIIMYHH, CJICOYA
Hpe,HHOH(eHHOﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIUYUCIIATH 3HAYCHHC HCKOMOM

BCIINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaATb MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb MPUHIUAIIbLI JIENCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C IOMOIIBIO HX OIIMCAaHUA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaxX (1)I/ISI/I‘IGCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU

1.15

NPUBOAUTH TNpUMEphl (HAXOAUTh HMH(POpPMALMIO O MpUMepax)




MPAKTUYECKOTO UCHOJIb30BaHUs (PU3HMUECKUX 3HAHUI B MOBCETHEBHOM
KU3HH Juis  oOecrieueHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npubopamMu ¥ TEXHHYECKHUMH YCTPOMCTBAMHU, COXPAHEHHUS 3/10pPOBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManmu B ceTu VHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIJICNIATE MH(DOPMAIUIO, KOTOpas SBISETCS NPOTHBOPECUMBON HITH

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BAThH pu BBIIIOJIHCHUH y4eOHBIX 3a/laHAN
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJep)KaHus,
CIpaBOYHBIC MaTepuaybl, pecypcel cetn VHTepHeT, BiaIeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOPMAIIU

W3 OJTHOM 3HaKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPaTKUE MUCHbMEHHBIE U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpMAIMK (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCIe MyOJMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh W3YYEHHBIA MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOXK/IATh BHICTYINIEHUE TIPE3eHTaLIUe

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUU C IMMOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IlJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
COOCTBEHHBIH BKJIaad B JCATCIBHOCTb TI'PYIIIBI, BBICTpAaWBAaTh
KOMMYHHKAaTUBHOC B3aHMOHCﬁCTBHe, Y4YUTbIBasd MHCHUC

OKpYKaromux

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BaThb MOHATHA

1.2

pas3iiniaTth ABJICHUSA IO OMNHMCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘-IGCK06 SABJICHHUC




1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IpU 3TOM TEPEBOJUTH MPAKTUYECKYIO 337ayy B y4eOHYIO, BBIICISATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONHCBHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCTIONB3YS  (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUM TPABHIBHO
TPaKTOBaTh  (DU3MYECKWIA  CMBICA  HWCHOJB3YEeMBIX  BEJIHYUH,
0003HaueHHS ¥ €AMHUIBI (PU3UYECKUX BEITMYNH, HAXOIUTH (DOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMU
BEJIMYMHAMH,  CTPOUTb TIpapuKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEJIMUMH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U IPOIECCHI,
HCMOJIb3ysl HW3YYEHHBIE 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

00BACHATH (hH3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalldd MPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMombio 1 — 2 HM3ydeHHBIX CBOMCTBA

(buznueckux sABIeHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 ,I[CﬁCTBHfI, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3bIBAIOIINEC (bPISI/I‘IeCKI/IC BCJIIMYHHBI: HA OCHOBEC aHaJIu3a
YCIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUEC, BBIABJIATH HEAOCTATOK
JaHHBIX JJIA PCHICHHUA 3aJavu, BBIGI/IpaTB 3aKOHbBI H (bOpMy.]'II)I,
HGO6XOI[I/IMBIC IS eé pE€UICHUsA, ITPOBOIUTH paCLIéTBI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HU3BCCTHBIMU

JaHHBbIMH

1.8

paclIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIB3YS OIIMCAHUC UCCIICAOBAHUSA, BBIACIIATD
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTD TOpPSAAKa

IMPOBEACHUA UCCIICAOBaHUA, ACIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITBI IO HAOMIOAECHUIO (PU3MUECKUX SBICHUA WU
¢u3nyeckux  CBOMCTB  Teln:  (QOpPMyIUpOBaTh  IpPOBEpsieMble
NPENoJOXKeHUs:, CcoOuparb  YCTAaHOBKY M3  NPEAJIOKEHHOTO

06opyz[013aHH;1, OIIMChIBATH XOJ OIIbITa U (I)OpMy.TII/IpOBaTL BBIBObI




1.10

BBINIOJIHATh IPSAMBIE HM3MEPEHUs C MWCIOJIb30BAHUEM AHAIOTOBBIX
puOOPOB U JATYMKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3yIbTATHI

HM3MEPEeHUH ¢ Y4€TOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH

1.11

IOPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJIOBaHUE, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHusi, clexys  OpeJIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH B BHJE TAOJHII U TPaHKOB,

ACJIaTb BBIBOABI IIO PE3yjIbTaTaM HUCCICAOBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  M3MEpPEHUs  (U3NYECKHUX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss NpPEeNOKEHHOM HHCTPYKIUMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTEePU30BaTh MPUHIUIBI JCHCTBUS W3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HMX ONMCAHUS, HCHOJb3Ys
3HaHMSI O CBOMCTBax (PUM3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3YecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHHUUYECKHUE YCTPOICTBA U WM3MEPUTENIbHbBIE
npuOOpHI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTaBIIATH CXEMbI
JNEKTPUYECKUX 1IeTeld C TMOCIeNOBAaTeNbHbIM U  IMapaJljICIbHBIM
COCIMHEHUEM  DJIEMEHTOB, pa3iuyas YCJIOBHbIE O00O3HAUYECHUS

OJIEMECHTOB JJICKTPHUUYCCKUX neremn

1.16

OPUBOJIUTH TpUMEpbl (HaXoAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHHUI B MOBCEIHEBHOU
KU3HU Juia  oOecriedeHuss 0Oe30macHOCTH Tpu  oOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOITMYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJACpKaHUs B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMECIONIUXCS 3HAHUHA H HYTéM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABIIACTCA HpOTHBOpG‘H&BOI’I WJIA MOXET OBbITh HGHOCTOBepHOﬁ

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHu HAay4YHO-

MOMYJISIPHYIO JIUTEPaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHbIE




Marepuainbl, pecypcbl cetu  VHTEepHeT; BiaaeTb OpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi WHGOPMAIIUKA U3 OJHOM

3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mmas wHGOPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (PH3UIECCKOTO
COJIEp’KaHUs, B TOM YHUCIE IYOJMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU 3ITOM
IPAaMOTHO HCIIOJIb30BAaTh W3YYEHHBIM IOHATUHHBIM anmapar Kypca

(hu3HKHN, COIPOBOK/IaTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB M HMCCIEIOBAHUN (PU3UYECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISIL  TOTOBHOCTh

paspeniath KOH(IUKTHI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pasiinyaTtb ABJICHHUA II0 OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)1/1314%010/16 SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH INPAKTHYCCKYIO 3a1a4y B yqe6Hy10, BBIACIIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PUINUECKUX SBICHUI

1.4

ONMCBHIBATh H3yYEHHBIE CBOMCTBA Tel W (U3MYECKHE SIBJIEHUS,
UCTONB3Ys (U3UYECKUE BEJIWYHMHBI, TPH ONHMCAHUM TMPABHIBHO
TPakTOBaTh  (PU3MYECKMI  CMBICA  HUCHOJb3YEMBIX  BEJIMYUH,
0003HaueHHs ¥ €ANHUILB! (PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO  (PU3MUYECKyl0 BEIMYMHY C JPYTUMHU

BCIIMYMHAMU, CTPOUTH Fpa(bI/IKI/I HN3YYCHHBIX 3aBUCHMOCTEN




(U3HYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS W TIPOIIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IPU 3TOM JAaBaTh CJIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPa)KCHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluld IPaKTHKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX WIaroB C IMOMOIIBI 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKuXx sBIECHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THbIE 3agaud (OmMMparomuecs Ha cucremy u3 2 — 3
yYpaBHEHUI), UCHONb3ysd 3aKkoHbl U (OPMYJIbI, CBSI3bIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHAlIM3a YCIOBHS 33Ja4d
3aMMChIBaTh KPaTKO€ YCJIOBHUE, BBISABIATH HEAOCTAIONINE WU
130bITOYHBIE AaHHBIE, BEIOWPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE
JUIS pelleHusi, MPOBOJUTH Pacu€Thl M OIEHMBATh PEATUCTHUYHOCTD

MOJIy4€HHOTO 3HAYeHUsI (PU3NUECKON BETUUHHBI

1.8

pacro3HaBaTth NpPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bu3MUecKuX METOJIOB, HCIOJB3Ys ONMCAHWE HUCCIIEAOBaHMS, BBLACISTDH
MpoBEpsieMOe TPEIIOI0KEHUE, OLIEHUBATh MPABUIIBHOCTh MOPSIKA
NPOBEJICHUS HCCIIEAOBaHMS, JeaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOIOICHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (bHBI/I‘leCKI/IX SIBIICHUN WU
(1)1/131/1qu1<1/1>( CBOMCTB TEJI. CaMOCTOSTEIIHFHO CO6I/IpaTb YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIKMCBIBATh XOJ OIIbITa U €ro

pe3ynabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOJUTh MPH HEOOXOAMMOCTH CEPHUI0 MPSIMBIX HW3MEPCHU,
ompeneNssi CpelHee 3HAYCHUE H3MEpseMOd BennvyuHbl (PoKycHOe
paccTosiHue coOMparoIel JUH3bI), 000CHOBBIBaTh BBIOOP crocoOa

U3MepeHus (M3MEpUTEIBHOTO Mpudopa)

1.11

IOPOBOJUTH HCCIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATh pe3yabTaThl
MOJIy4eHHON 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BUAE TaOIUIU

l"pa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCICAOBAHUA




1.12

MPOBOJUTH  KOCBEHHBIE  M3MEpPeHHS  (U3NYECKUX  BEIHYUH:
IJIaHUPOBATh U3MEPEHUs], COOUpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHMS, CIEAys MPEUIOKCHHOW HWHCTPYKLMH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh TMpaBuia TEXHUKM Oe3omacHocTh mpu  pabore cC

1a00paTOpPHBIM 000PYI0BaHUEM

1.14

paznuyaTh OCHOBHBIE MPU3HAKU HM3YyYEHHBIX (PU3UUECKHX MOJIENCH:
MarepuaigbHas TOYKa, abCOTIOTHO TBEPJOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, TUIAHETapHAas MOJEbh aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCHOJb3YS
3HaHMSI O CBOMcCTBax (IU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznyeckrne 3aKOHOMEPHOCTH

1.16

WCTIONb30BaTh CXEMbl W CXEMaTHYHBIE PUCYHKH HW3yYCHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npubopoB u
TE€XHOJIOTMYECKHUX IMPOLIECCOB MPH PELICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TJIOCKOM

3epKaie ¥ cOOMparoIeit TnH3e

1.17

NPHUBOJUTL TPUMEPBl  (HAXOJUTh HMHQPOPMAIMI0 O IPUMEPAx)
MPAKTHYECKOTO MCIOJIb30BaHUS (PU3NYCCKUX 3HAHUK B IMMOBCEAHCBHOU
KU3HU UIa  oOecriedeHus: 0e30MacHOCTH TpW  oOpalieHuu ¢
npuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHECHHS 3JI0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBIISATh MOUCK UH(POpMAIUHU (PU3UUECKOTO COACPIKAHUS B CETU
WNurtepuer, camocrosiTenbHO  (QOpPMYIUpYys TOUCKOBBIM  3ampoc,
HaXOJAWTb TIYTH  OMNpPENENCHHUs  JIOCTOBEPHOCTH  TOJYyYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHUM M JOMOJHUTENbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JIUTEpaTypy (GHU3UYECKOTO COAEp)KaHUs, CIpaBOYHbIE
MaTtepuainsl, pecypcbl cetu MHTepHer; Bmagets  npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus MHGOpPMAIMU U3 OIHOMN

3HAKOBOM CHUCTEMBI B APYTYIO




1.20

co37aBaTh COOCTBEHHBIC IMMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PHU3NIECCKOTO
COJICpKaHUs, MyOJUYHO TPEACTABIATH PE3YIbTAThl MPOCKTHOW WIIH
UCCIICJIOBATENILCKOM  JCATENBbHOCTH, TPU  OTOM  TI'PAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUMHBIN anmnapaT u3y4yaeMoro pasjaeia
(UMK M COMPOBOXKJIATh BBICTYIUICHHE MPE3CHTANHCH ¢ y4ETOM

0COOEHHOCTEHN ayIMTOPUU CBEPCTHUKOB

1.21

NP BBITIOJIHEHUHM YYE€OHBIX TMPOEKTOB M HCCIICIOBAHUN (PU3UICCKHIX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'pYIIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBIIOJHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JCITEIBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(IUKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox
pasjaena

Konx
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXAIOIIETO MHUPA

1.1

®usuka — Hayka O npupoje. SBieHus npUPOABL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznueckue BenuuuHbl. M3Mepenue  ¢usmueckux
BenmuuuH.  Dmsuueckue  mpubopel.  [lorpemrHocTh

n3MepeHnil. MexIyHapoIHasi CUCTeMa €IMHUIL

1.3

EcTecTBeHHOHayuHBI METOA TO3HAHWS: HAOJIOJEHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
SKCIIEPUMEHT 10 TPOBEPKE THUIMOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue paboOTHI:
N3Mmepenne paccTosiHUM.
H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TeNa.
Omnpenenenre pa3MepoB MalbIX TE.
H3mepenune temnepatypsl IpyU MOMOIIU KUKOCTHOTO

TEPMOMCTpPA U AAaTYHMKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BeOIECTBA: AaTOMbI MW  MOJICKYJIbI, HX
pasMECPHhI. OHLITLI, AOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BEIECTBA

2.2

JBuwxxenne uyactui BemectBa. CBs3b CKOPOCTH
JBWKEHHUSI 4YacTUIl C  TeMmmeparypoil.  bpoyHoBckoe

JBIOKeHue, T dy3us

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHC

2.4

Al"pel"aTHBIe COCTOSIHUA BCIICCTBA: CTPOCHUC TIa30B,




KUAKOCTEH M TBEPABIX  (KPUCTAUNIMYECKMX)  Tell.
B3anmocCBsI3p MeXIQy CBOWCTBAMHU BELIECTB B Pa3HbIX

arpCraTHblX COCTOAHUAX HW HUX ATOMHO-MOJICKYJISAPHBIM

CTPOCHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUMN BO/IBI
[IpakTnueckue pabOThI:
Onenka [guameTpa aromMa METOJAOM psaoB (¢
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpiThl 10 HaAOMIOACHUIO TEMJIOBOTO PACIIMPEHUS

ra3os.
OnpiTbl 1O OOHApPYXKEHUIO  JAEWCTBUS  CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBIDKCHHUE
3.9 Cxopoctb. CpenHssi CKOPOCTh NPHU HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTy v BpeMeHM JIBU>KEHHS
SlBnenne uHepHuu. 3aKOH MHEpUMH. B3anmonencTBue
3.3 TeJ KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa HTHEPTHOCTH Teja
34 [InotHocTh  BemectBa.  CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuita KaK XapaKTepUCTHUKA B3aUMOICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mMepeHue cuiibl ¢
' MOMOILbIO JUHAMOMETPA
37 SIBnenue TAroteHus u cuna Tskectu. Cuna TsbKecTu
. Ha Apyrux miaHerax. Bec rena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoJe U TEXHUKE
3.9 CnoxeHue CWJl, HalpaBJIEHHbIX MO OJHOW MPSIMOM.
. PaBHOzelicTBYIOIIAs CHIT
[IpakTueckue pabOTHI:
3.10 OnpezneneHue CKOPOCTH PaBHOMEPHOTO  JIBMXKEHHS

(I_HapI/IKa B KHUAKOCTH, MOACIHN QJICKTPUUICCKOTO




aBToMOOWIsE W Tak gainee). OmnpeneneHue cpenHein
CKOpOCTH CKOJBXEHHUs Opycka WIM IIapuka [0
HAaKJIOHHOM  miIockocTH. OnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOILIKE
3aBHCHUMOCTh pacTsikeHus (aedopmaruu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITEL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapakTepa COIPUKACAIOIIUXCSA TOBEPXHOCTEN

dusnueckne SBICHUSA B Ipupoac: NpuMEpPhI IBMIKCHUA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMHM B ’KMBOW M HEKHWBOM IPUPOJIE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEM 1 TA30OB
a1 Hasnenne TBEpAoro tema. CrocoObl yMEHBIIEHUS U
' YBEITMYCHHUS TaBJICHHS
42 JlaBmenune raza. 3aBUCHMOCTh JaBJICHHS Ta3a OT 00bEMa,
' TEeMIIEpaTypbl
43 [lepenava naBneHUs: TBEPABIMH TellaMU, )KUIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTH OT  TJIyOHHBI.
4.4 ['uppocraTudeckuii mapagokc. CooOIIaronmecs coCcybl.
['unpaBnnyeckue MeXaHU3MbI
AtMocdepa 3emau u atmocheproe naBiaeHue. [Ipuannbl
45 CYIIECTBOBAHUS BO3AYIIHOW o0o0mouku 3emind. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
r N3mepenue armocdepnoro paenenus. [lpuGopsl ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XUIAKOCTM M Tra3a Ha IOTPYXKEHHOE B HUX
4.7 Teno. BelTankuBarmas (apxuMmenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
49 [IpakTudeckue pabOTHI:

HccnegoBanue 3aBHCHMOCTH Beca Tejlda B BOAE OT




00béMa TOrpyKEHHOH B JKMIKOCTh YACTH TeJa.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEN0, NOrpykéHHoe B Kuiakoctb.  IIposepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHUJIbI, JAEHCTBYIOLIECH
Ha TEJIO B KHUAKOCTH, OT Macchl Tena. OmnbIThL,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIIKMBAIOLICH
CUJIBI, JICUCTBYIOILIEH Ha TEJO B JKUIKOCTH, OT 00BEMA
INOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  wim

KOHCTPYUPOBaHHE  JIOJKM U OIlpejeneHue e

Irpy30N10AbEMHOCTH

®dusnyeckue  SBIEHUS B MPUPOJE:  BIMSHUE
4.10 aTMOC(EpHOTo IaBJICHUS HA KUBOM OpraHu3M, IlaBaHue

pBIO

TexHuueckre yCTPOWCTBA: COOOMIAIOIIMECS COCY/IBI,
411 YCTPOHCTBO  BOJOMPOBOJIA, THAPABIMYESCKHIA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOW HAcoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [lpocThie MEXaHM3MBI: pblYar, OJOK, HaKJIOHHAs
' IUIOCKOCT. [IpaBuito paBHOBECHSI pblyara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3omotoe  mpaBwio»  MexaHuku.  Kosddunuent
55 TI0JIE3HOTO JeUCTBUS MEXaHU3MOB. [TpocTeie
MEXaHU3MbI B OBITY H TEXHUKE
5.6 [ToTennmanpHas 3HEPrUuu TeNa, MOJHATOrO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnas mexaHuueckas >Heprus. 3aKOH HM3MEHEHHUs U
. COXpaHEHMS MEXaHUYECKOM dHeprun
[IpakTuyeckue paboOTHI:
5.9 Onpenenenne  pabOTBl  CWJIBI  TpEHHs  TIpHU

PaBHOMEPHOM JABMOKCHHHM  TCJIa  IIO ropuso HTaJbHOM




noBepXHOCTU. VccnenoBanye yCcilioBUi paBHOBECHsI pblyara.
N3amepenne KIIJl HakimoHHOU tockocTH. M3ydueHue 3akoHa

COXpPaHCHUA MEXaHHYECKOM OHECPruu

dusnyeckre SBICHUSI B npupoaec: pblHaru B TCJIC

5.10
YyeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIM U
5.11 HETIOJIBYKHBIA OJIOKM, HAKIIOHHAS TUIOCKOCTh, TPOCTHIC
MEXaHU3MBbl B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasiena 3JIeMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIO)KEHHSI  MOJICKYJISIPHO-KHHETHYECKOM
61 TEOpUU CTPOEHMsI BelecTBa. Macca u  pa3Mepsl
' MosieKyll.  OmbITBl, TMOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOTO
6.2 cocTosiHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB Ta30B, JKUJIKOCTEH U TBEPIBIX TEI
6.3 HA OCHOBE IIOJIO)KEHUH MOJIEKYIIPHOKUHETHUECKOMN
6
Teopuu
6.4 CMauuBaHue U KanUISIPHbIC SIBJICHUS
6.5 TenoBoe pacHIMpeHHe U CKaTHE
6.6 Temneparypa. CBs3b TeMIepaTyppl €O CKOPOCTHIO
. TEIJIOBOTO JABM)KEHHUS YaCTHUII
67 Buytpennss sneprus. CnocoObl n3MeHEHUsI BHYTpEHHEH
. SHEPTUU: TeIUIonepeaaya U COBEepIIeHne pabOThI
68 Bunel tennomnepenayn: TEMIOMPOBOIHOCTh, KOHBEKITHS,
' U3JIy4eHHE
6.9 KonuuectBo  TermoTel.  YaenbHas — TEIIOEMKOCTh




BCIICCTBA

TemmooOMeH © TEIUIOBOE paBHOBECHE. YpaBHEHHE

6.10
TEIUIOBOTO OaaHca
511 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanne u  koHAeHcamusi.  Vcmapenwue.
6.12 Kunenue. VYaenbnas  Temiorta  mapooOpa3oBaHUs.
. 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpPHOro
JTaBJICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHasl TEMJI0Ta CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
6.15 TEIUIOBOTO JABuUrarens. TemsoBble ABUTATEIN M 3alluTa
OKpYKarolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAILeHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[IpakTrueckue paboOTHI:
OnpITel MO OOHAPYKEHHIO  JIEHCTBHS  CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
OnpITHl 1O BBIPAIIMBAHUIO KPHUCTAJUIOB MOBApEHHOU
COJIM WJIM caxapa.
OnpIThl 10 HAOMIONEHUIO TEIJIOBOIO pPACHIMPEHUS
ra3oB, JKUJKOCTEH U TBEPJBIX Tell.
Omnpenenenue JaBleHUs BO3/lyXa B OajIOHE MIMPHIIA.
6.17 OnBITHI, JEMOHCTPUPYIOIIUE 3aBHCHUMOCTH JIaBIICHUS

BO3/yXa OT ero 00b&Ma U HarpeBaHus WU OXJIaKICHHUS.
[IpoBepka runoresbl JUHEHHOW 3aBUCUMOCTHU JJIMHBI
CTOJOMKa >KUAKOCTH B TEPMOMETPUYECKOH TpyOke OT
TEMIIEPATYPHI.
Habntonenue n3MeHeHust BHyTpEeHHEH SHepruu Tena B
pe3ynbTaTe Teronepeaays U paboThl BHEIIHUX CHIL.
Hccnenosanue SIBJIICHUS TemI000MeHa pu

CMEIIMBAaHUHU XOJIOJHOMN U ropﬂqeﬁ BOJbI.




OnpeneneHne KOJUYECTBA TEIJIOTHI, IOJIY4YEHHOIO
BOJIOM TpU TemaooOMEHe C HarpeTbiM METAUTHYECKHM
WIAHAPOM.

Omnpenenenre yaenbHOM TEIIOEMKOCTH BELLIECTBA.

HccnenoBanue npoiiecca ucnapeHusl.

Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpenenenue yaeapHON TEIUIOTHI IIIABJICHUS JIbJA.

6.18

du3nyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSOKCHUEC W KallWJUIAPHBIC ABJICHUA B IPHUPOIC,
KpPHCTAJLTBI B Tipupoze, uanydeHne ColHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes1, CHeTa.

6.19

TexHu4ecKre  YCTpPOMCTBA:  KAaNMWUIAPBL, IPHUMEPHI
WCIIOJb30BAHNS KPUCTAJJIOB, >KHJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEPATYpbl, TEPMOC, CHCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

JIBUTATENb BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHMSA

7.1 Dnektpuzarus Tel. J[Ba posa aMeKTprUIecKuX 3apsiioB
BzaumopeiictBue 3apspkeHHbIX Tell.  3akoH  Kynona

7.2 (3aBHCHMOCTh CHJIbI B3aUMOJICUCTBHSI 3aPSHKEHHBIX TENT OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUS MEXKTY TEJIaMu )
DnekTpuueckoe mnosie. Hanpsok€HHOCTD 3IEKTPUYECKOTO

7.3 noJia. [IpuHIUI Cynepno3uuK SIEKTPUUECKUX MOJei
(Ha Ka4eCTBEHHOM YPOBHE)
Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTApHBIN

7.4 anektpudeckuii 3apsan. Ctpoenue aroma. [IpoBoaHuku u
DK TPUKU

7.5 3aKOH COXpaHEeHHUsI IJEKTPUUECKOTO 3apsiia

- DNeKTpUuecKuid  TOK.  YCJIOBHUS  CYIIECTBOBaHUS

. ANEKTPUIECKOTO TOKA. VICTOUHMKH MTOCTOSSHHOTO TOKA
7.7 JevicTBus ANEKTPUUECKOTO TOKa (TeruioBoeE,




XMMHMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUAKOCTAX U ra3ax

Onexrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE

7.8

HaIpsKEHUE

ConpoTuBieHnE MPOBOJHUKA. VYaensHOE
7.9

COTNIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 1g ydacTka 1enu

[TocnenoBarenbHOe W TMapajlielbHOE  COEAUMHEHUE
7.11

MIPOBOTHUKOB

PaGorta u MOMIHOCTH DJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

3 DIEeKTPUYECKUE IEeMH M TOTPEOUTENN DICKTPUIECKOMN

7.1

sHepruu B ObITy. KopoTkoe 3ampikaHme

IlocTossuuble MarHuThel. B3amMoaeicTBUE ITOCTOSHHEBIX
7.14

MarduToB

MargutHoe 1mone. MargutHoe 1mojie 3eMJIM U €ro
7.15

3HauYeHUE JUIA )KU3HU Ha 3eMiie

OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
7.16

[IprMeHeHue 3JeKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHMTHOrO IMOJS Ha MPOBOJHUK C TOKOM.

DJIEKTPOABUTaTENb MOCTOSIHHOTO TOKa. Mcmosib3oBaHue
7.17

3JIEKTPOJIBUTATEIE B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIopTe

Onbitel ~ Dapajes. SIBieHMEe  AIEKTPOMArHUTHOU
7.18

uHaykuuu. Ilpasuno Jlenna

DJIeKTpOoTeHepaTop. Crioco0sbI MOJTy4EeHHS
7.19 3IEKTPUUECKOM SHEPTUM. DNIEKTPOCTaHIIUU Ha

BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTuueckue pabOTHI:

OnbITH 0 HAOTIOACHUIO DICKTPU3AIUHN TN MHIYKIIHeH
7.20

" IpH COITPUKOCHOBCHHU.

HccnenoBanue neiicTBHs QJICKTPUYCCKOTO IIOJIA Ha




MIPOBOJHUKY M TUDIICKTPUKHU.
COopka u mpoBepka pabOTBI DIEKTPHUECKON Ienu
IIOCTOSIHHOTO TOKa.

H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perympoBaHue HAMIPSHKCHHSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHUS PE3UCTOPA W HANPSHKCHHUS
Ha PE3UCTOPE.

OmbITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD
AJIEKTPUYECKOTO COTPOTUBIIEHUS TPOBOJHUKA OT €ro
JUTAHBI, TIOMIAH TOTICPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka TmpaBWiIa CIOXKEHUS HANPSHKSHUH  TIpH
MOCJEAOBATEIbHOM  COEAMHEHUU JIBYX PE3HCTOPOB.
[IpoBepka mpaBuia Ijsi CHJIBI TOKA TPH MapauIeTbHOM
COeMMHEHUU  pe3ucTtopoB.  Ompenenenne  pabOThI
ANEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHre  MOIMHOCTA  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. VMccaeqoBanue 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsDKCHHS
Ha Heil. Onpenenenue KIIJ[ narpesatens. MccnenoBanue
MardUTHOTO B3aMMOJCHCTBHS MOCTOSHHBIX MAarHHUTOB.
N3ydeHne MarHuTHOTO TOJISl MOCTOSIHHBIX MarHUTOB TIPH
UX OOBEINMHEHMH W pazaeiieHud. VcciemoBaHue
JEUCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneIThI,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHUJIBI
B3aMMO/JICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjeHHs Toka B Karymike. l3yuenue

ﬂeﬁCTBHH MAruMTHOTO II0JII Ha IHIPOBOAHHUK C TOKOM.

KoHncrpynposanune u U3y4YECHHUE paboThI
DJIEKTPOABUIATENS. N3mepenne KILJ
JJIEKTPOJBUIATEIIBHOM  YCTAHOBKHU. OnsITEl 1O

HCCICAOBAaHHUIO SBJICHUA SHGKTpOMaFHHTHOﬁ HWHAYKIUU:

HCCIeNOBaHUE H3MEHECHUN 3HA4YCHHSI U HallpaBJICHUA




HHAYKIIUOHHOT'O TOKa

7.21

Odusznyeckue SBICHUS B MPUPOJIE: DIIEKTPUUECKUE
SBICHUS B  arMmochepe, OIJICKTPUUECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE TIOJI€ 3eMJId, Jpeiid MOIIOCOB,
pPOJIb MArHUTHOTO TIOJISI JUIS J)KU3HU Ha 3eMJIe, MOJISIPHOE

CHAHUC

7.22

TexHru4ecKue yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEpPMETP,
BOJITMETP, PEOCTAT, CUETUUK IEKTPUUECKOW SHEPIUH,
JJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeIbHbIE
AIEKTPOTPUOOPHI (Ipumepsr), AIEKTPUYECKUE
NPENOXPAHUTENN, DJIEKTPOMArHUT, AJIEKTPOJIBUrATENb

IMOCTOSTHHOI'O TOKA, rCHEPATOP MOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble AIEMEHTBI COAECPKaAHUS
paznena
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexanndyeckoe nBukeHHe. MarepuanbHas —TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
HepaBHomepHoe MpsIMOJIMHEIHO JIBUKCHHE.

8.4 CpenHsass U MrHOBEHHas  CKOPOCTh  Tela  IpHU

o HEPaBHOMEPHOM JBUXCHUU
g5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEWHOE
' JBUKCHHE

8.6 CBob6oanoe nagenue. OnpiTel ["anunes
PaBHOMepHOe ABMXKEHHE 1O OKpY)XHOCTH. [lepuon u

8.7 yactoTa oOpamieHus. JIuHelHas U yrioBas CKOPOCTH.

LlenTpocTpeMuTeNIbHOE YCKOPEHUE
8.8 [Iepsrlii 3akoH HproToHa
8.9 Bropoii 3akon HeroTona




8.10

Tperuit 3akoH HeroToHa

8.11 [IpuHIUIT Cynepno3uIMu CUIl
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cujla TpPEHHUS CKOJBXEHMs, CHIIa
' TPEHHUSI TIOKOSI, IPYTHE BHJIBI TPECHUS
8.14 Cuna TsKECTM W 3aKOH BCEMHUPHOTO TATOTCHUSI.
' YckopeHue cBOOOIHOTO M ACHUS
8.15 JBuxenne  mmaHer  Bokpyr  Connma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomocTs U neperpysku
8.16 PaBHoBecue  MmaTepuanbHOW  TOUKH.  AOCONIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecne TBEpHOro Tena C 3aKpEIUIEHHOW OCBIO
' BpaiieHusi. MoMeHT cuiibl. LIeHTp TsxkecTn
8.18 Nmnynsc Tena. U3sMeHeHne nmmynbea. MIMnynbce cumsl
8.19 3aKOH COXpaHCHHS HMITYJbCa
8.20 PeakTuBHOE ABIKEHME
8.21 Mexanundeckasi paboTa U MOIITHOCTh
8.99 PaGota cun Tskectn, ympyroctu, TpeHus. CBs3b
' SHEPTHH U pabOTHI
823 [loTenuuanbHas SHeprus Tena, MOAHITOTO  Hal
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanpHast SHEPTUS CXKATON MPYKUHBI
Kunernueckass sHeprusi. Teopema 0 KHUHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPrun
[IpakTuueckue pabOTHI:
Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUS Opycka
WIM JBIDKEHUS IIapuKa 1O HAKJIOHHOW TIOCKOCTH.
OmnpeneneHne yCKOpeHUs: Tejla MPH PaBHOYCKOPEHHOM
8.27 JIBHKEHHUH IT0 HAKJIIOHHOM MIOCKOCTH.

HccnegoBanue 3aBHCHUMOCTH oyrTn OT BPEMCHU IIpU
PaBHOYCKOPCHHOM JABUKCHUU 0e3 HavYaIIbHOM CKOpOCTH.
HpOBepKa THUIIOTE3bI: €CJIM IIPpU PABHOYCKOPCHHOM

JABHMXKCHUNU 0e3 HavalIbHOM CKOpPOCTH TYTU OTHOCATCA




KaK psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
POMEXYTKH BPEMEHH OJJMHAKOBBIL.

HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUS CKOJIBKEHHUS
OT CWJbl HOpMalbHOro jasiieHus. OmnpeneneHue
KodpUIMeHTa TpeHUs CKobkKeHus. OnpenerneHue
KECTKOCTH TpyxkuHbL. OrnpeneneHue padOThl CHUJIIBI
TPEHUSI TIpU PAaBHOMEPHOM JBWKECHHU Tela IO
TOPU30HTAJIbHON MoBepXHOCTH. OrmpeneneHue padboThl
CUIIBI  yOpPYyrocTH  IpU  NOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJBIKHOTO W TOJBHXKHOTO

OJIOKOB

dusnyeckre SIBICHUS B mpupoac: NpuJIMBbl U OTJIIUBEI,

8.28 nBkeHne TutaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHOMAOMETP,  JATYUKH

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKHUE KOJIEFAHWA 11 BOJIHBI

KonebarenbHoe nBmwkeHne. OCHOBHBIC XapaKTEPUCTUKH

91 KOJICOaHMI: TIEPHO/I, YaCTOTa, aMIUTUTYAA
9.9 MaremaTuueckui u NPYKUHHBIN MAasITHUKH.
' [IpeBparnieHue 3HEPruu P KOJIeOATEIIHHOM JIBH)KCHUH
03 3aryxaromue KoJsieOaHus. BwIHYXIIeHHBIE KOJICOaHMS.
' Pe3onanc
Mexaandeckue BOJIHBL. CBOMCTBA MEXaHUUYECKHX BOJIH.
9.4 [IpononpHbIE M TONEpeYHbIe BOJHBL. J[TMHA BOJIHBI U
' CKOpOCTh €€ pacmpocTpaHeHHUs. MeXxaHHUeCKHe BOJIHBI
B TBEPJIOM Telle, CEHCMUYECKHUE BOJTHBI
9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u ynbTpa3sByk
[IpakTuueckue pabOTHI:
Onpenenenre 4YacTOThl W Mepuoja  KojeOaHui
9.7 MaTeMaTUYEeCKOTr0 MasTHHKA.

Onpe):[eneHI/Ie YaCTOTHI n nepuoaa KoJIeOaHMt
IMPY>XXUHHOI'O MasdTHUKA

HccnegoBanue 3aBHCHUMOCTH nepuoaa KOJIeOaHUH




MOJIBEIIEHHOTO K HUTWH Tpy3a OT JJIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH Tepuoja  KoJieOaHMiA
NPYKHHHOTO MasTHUKAa OT Maccel Tpy3a. IIpoBepka
HE3aBUCHUMOCTH nepuoia KOJIe0aHM rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
npyXuHbl. I3Mepenue yckopeHus CBOOOTHOTO TaICHHS
dusnyeckue SBJICHHUS B MPHUPOJIE: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIICTPSICEHUE, CEUCMHYECKHUE BOJIHBI,
IyHAMH, 9XO
9.9 TexHu4eckue yCTpPOMCTBA: DXOJIOT, HCIOJIB30BaHUE
' yIIBTPa3ByKa B ObITY U TEXHHUKE
DJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
101 DJIEKTPOMArHUTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHEI.
' CBOMCTBA JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJH
10.3 DnexrpomarHuTHas mpupoaa ceera. CKOpOCTh CBeTa.
' BosnHOBEIE CBOMCTBA CBETA
10 [IpakTrueckue paboOTHI:
10.4 N3ydeHue CBOWCTB  OSJCKTPOMArHUTHBIX BOJH  C
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
Qdusnyeckue SBJICHHUS B HpUpoJie: OHOJIOrHYECKOe
10.5 JeHCTBHE BHUJIUMOTO, yIbTpadHuOIETOBOTO u
PEHTT€HOBCKOTO M3Ty4eHUN
10.6 Texuuueckue yCTpoiicTBa: WCIOJIb30BAaHUE
' AIIEKTPOMArHUTHBIX BOJIH AJI COTOBOU CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlygeBas monenb cBeTa. VicTouHuKHU cBeTa
11.2 [IpsiMonmHEHOE pacIPOCTPAHCHHUE CBETA
113 Otpaxenue ceta. [lnockoe 3epkaio. 3aKOH OTpaXKEHHS
11 . CBETa
114 [Ipenomnenne cBera. 3akoH MPENOMIICHHS CBETA.
' [TonHOE BHYTpEHHEe OTpakeHUE CBeTa
115 JInnza. Xop siyuelt B 1MH3€E
11.6 Ontuueckass cucrema QoroanmnapaTa, MHUKpPOCKONa H




TCICCKOIIa

I'ma3 kak onruyeckas cucrema. biaM3opykocTs H

11.7
JATbHO30PKOCTh
118 Pasnoxenne 6enoro ceera B criektp. OnbiTel HetoToHA.
' CrnosxeHre CIeKTpaIbHBIX IBETOB. Jlucmepcus cBeTa
[IpakTnueckue pabOThI:
HccnemoBanue  3aBUCUMOCTH  yIWla  OTPaKCHUS
CBETOBOTO JIy4a OT yIJia MaJCHHUS.
N3ydeHne xapakTepuCTUK H300paKeHUs MpeIMeTa B
TUTOCKOM 3€pKalie.
HccnemoBanue 3aBUCHMOCTH  yIia  MPEIIOMIICHUS
CBETOBOTO JIyda OT yrja TaJeHUsS Ha T'PAHUIE «BO3IAYX —
11.9 CTEKJIO».
[Tomyuenue n3zo0paxeHuil ¢ MOMOIIBI0 coOuparomen
JTUH3BI.
Omnpenenenrne (HOKYCHOTO PacCTOSHUS U ONTHYCCKOU
CHJIBI COOMPAIOIIIEH JIMH3HI.
OnBITHI MO Pa3I0KEeHUIO OEJI0ro CBETa B CIIEKTP.
OnpITHl 1O BOCHIPHUSTHIO IIBETa NMPEAMETOB MpPU HX
HaOJIIOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
Oduznyeckue ABIEHUS B mpupoje: 3arMenus CoiHIa u
11.10 JlyHBI, IBETA TeJ, ONTHUYECKUE SBJICHUSA B arMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 Texuuueckue yCTpoiicTBa: OYKH, MIEPUCKOTI,
' doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEBGIE SIBJIEHU A
121 Onwitel Pesepdopna u muianerapHas MOJENb aToOMa.
. Mogpens atoma bopa
122 Hcnyckanme u morjoieHHe cBeTa aToMoM. KBaHTHI.
12 . JIuHeiyaTele CIeKTpbI
12.3 PagnoaktuBHOCTB. Anb(a, OeTa- 1 raMMa-u3ITydeHHs
194 Ctpoenue aromHoro sapa. HykimoHHas Mojenb
' aTOMHOTO sifipa. M30TomsI
12.5 PagnoakTuBHble mpeBpamienus. [lepwon momypacmnana




ATOMHBIX AACP

SAnepHble peakuuu. 3aKOHbBI COXpaHEHMs 3aps0BOIO U

12.6
MaccOBOI'O YHUCEIl
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u aenenus anaep. MlcTouHuku 3Hepruu
' Connua u 38€31
12.9 Snepnas osHepreruka. JleWicTBHE  palMOAKTUBHBIX
' U3ITyYEHHUH Ha )KUBbIE OPTraHU3MBI
[IpakTnueckue pabOTHI:
HabntoneHne CromHbIX M JIMHEWYaTbIX CHEKTPOB
12.10 U3ITy4YEHUS.
UccnenoBanue TpeKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
0 TOPMO3HOMY IyTH (110 poTOrpadusm).
N3mepenue paguoakTuBHOro (poHa
®usnyeckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
paAMoOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 pPaIMoOaKTUBHOE W3JIYYCHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEWCTBUE PAJAMOAKTUBHBIX W3JIyYEHUA Ha OpraHu3M
YyeJnoBeKa
12,19 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'IBHLJﬁ J03HUMETP, KaME€pa Bunbecona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MHUDA;
chopMUPOBAaHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJM HKCIHEPUMEHTa B
¢usuke, o cucreMooOpasyromeid poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bM3UYECKUX 3HAHUM M WX POJU B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJAJE€ POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO MW TOJE), O IBWKECHUU KaK
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEIIECTBA, O (HM3UYECKON CYIIHOCTH SIBICHUIH TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHH [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOUINX JaHHOE (PU3NIECKOE SIBIICHHC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXKAlOIIEeM MHUpPE, BBIJACIAS WX CYIICCTBEHHBIC CBOWCTBA

(TTpu3HAaKM)

Bnagenue ocHoBaMH NOHSTHUMHOIO alaapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I " HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€I U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4YHOIO TIIO3HAHHUS C YYETOM
coOnrofieHns mpaBuil 0€30MacHOTO Tpyaa: HaOmroneHue (PU3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aMHCHIBATH €r0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUNH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 3a/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOKHBIX  OKCIIEPUMEHTAIbHBIX  HCCIICIOBAHUM;
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIHUI] U
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBaHUs

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojene
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOSHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTb UX IS

00BbICHEHUS (PU3UIECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yEHHBIE CBOMCTBA (PU3NYECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHelie 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3Ys 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIHME  (pU3HUECKHe
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOX0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH MOJYYECHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, " TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHOoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH — NPHU
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHNMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALIUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTh
MOJy4eHHON uH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTEpUaibl, PECYPChl CETU
Wurepuer; BnageHue 0a30BBIMM  HaBbIKAMH  NpeoOpa3zoBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUYECKHUE SBJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTh. Popmyna i
1.2 BBIUHCIICHUS CpeiHelt ckopocTH: V = S/t
PaBHOMepHOE TpsIMONMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tella OT
BPEMEHH B Cllydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMENIEHUs], MyTH, KOOPAMHATBI IIPU PABHOMEPHOM MPSIMOJUHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJMHATHl TEJlIa OT BPEMEHHM B CIydae PAaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHUS:
1
Sl =v,, #1+a,* ;
2
@opmynbl U1l MPOEKUHUHU MEPEMELIEHUs, MPOEKUNUU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JIBUKCHUU:
2
1.4 s (D =y, -t+a,- 5
U.\'('() =Upy T4, 1,
a,(f) =canst,
szz - lez =2a.s,
I'paduku 3aBUCHMOCTH OT BpEeMEHH Ui TPOEKIUU YCKOPEHHUS, MPOEKIIUU
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAMUHATBI IIPU PAaBHOYCKOPEHHOM
NPSIMOJIMHETHOM JIBU)KEHUU
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIINE CBOOOJHOE MaJieHHE Teja I0
15 BEepPTHKAIN (JBW)KEHUE Teja BHHU3 WM BBEPX OTHOCUTEIBHO TOBEPXHOCTU
' 3emnn). I'padukn 3aBUCUMOCTM OT BPEMEHHU JUIS MPOEKUUH YCKOPEHHS,
NPOEKLUH CKOPOCTH W KOOPAMHATHI IPU CBOOOJHOM TNAaJE€HUHM Tela IO




BEPTUKAIIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja I0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOC YCKOpeHHe. HampaBieHHe [eHTPOCTPEMHUTEILHOTO

yckopeHusi. @opmyna Jyuisl BBIYACICHUS! YCKOPEHHUS :

1.6
2
a. — L
“ R
®dopmyra, CBI3BIBAIOIIAS TIEPUOJ] M YaCTOTY OOpaIeHHUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia Il BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHrue Chil
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpetnit 3akon HeroToHa:
F, ,=-F
1.11 2l 1—=2
112 TpeHue nMokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ymopyrue u Heynpyrue aeopmanuu. 3akoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

My - 1M+
F=G-—1_2
R
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
®opmyna JUTsl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOoCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmnynsc Tena — BekTopHas puznyecKkasi BeJIHUrHa.
D=mi

Nmnynec cuctemsl Ten. 3Menenue umnynbsca. MMmynbe cumbl

1.16

3aK0H COXpaHEHUsI UMITYJIbCA ISl 3aMKHYTOU CHCTEMBI TEI:
p=myly +m, U, =const

PeakxtuBHOEC JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=Fsooso

MexaHuueckasi MOIITHOCTbD:

n=4
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:




Teopema 0 kuHeTHUECKOU d3HEprur. PopmyIia JUisl BBIYMCIICHHS IOTEHIUAIbHON

OHCPIUM TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUs:

E=E;.+E P
1.19 3aKOH COXpaHEHHUs MeXaHu4YecKoil sHeprun. ®opmyina Juist 3aKoHa COXpaHEHUs
MEXaHUYECKOI HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparenne MEXaHMYECKON YPHEPTUH MPU HATUIUH CHJIBI TPESHMUSL.
[IpocThie MexaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20
[ToasmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIXx MeXaHU3MOB,
n= Aumma
14‘3&'.[‘1:&"15{
JlaBnenue TBEPAOTO TeNa.
dopmyrna JUisl BBIYUCICHUS JaBJiIeHUs TBEPAOTO Tela:
_F
P= G
JlaBnenue raza. ATMmocdepHoe 1aBIeHUE.
Lel lM'unpocraTtuyeckoe gaBiieHUE BHYTPH KUIKOCTH.
dopmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KHUIKOCTH:
P=pgh+Da,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @opmyna a1 ONPEACICHHUS BbITAJIKUBAIOUIEH CHUJIBI,
1.23 JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_jlm_ =pgV




Ycnopue nmiaBanus Tena. [1naBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyra, CBA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHUI:

1.25

MaremMaTtnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue sHepruu npu

KOJIE0ATEIIFHOM JIBIKECHUHN

1.26

3aryxaroiue kojebanus. BeinyxaeHubie konebanus. Pezonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHEBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PACHpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTA 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'DAHHUIIC

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3Mepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KOYPPUIIMEHTa TPEHUSI CKOJIBXEHHUS; paOOThl CUIIBI TPEHMSI, CHJIbI
YIPYTrOCTH; CPEeIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka Mpu JBHMKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YeCcKOro MasTHHKA,; YacTOThl M IepHoja
KoJ1ie0aHU NMPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBl YIPYrOCTH HpHU MOABEME Tpy3a C IMOMOIIbIO HEMOJIBHXHOTIO
0510Ka; paboThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpY:KEHHOMN
YacTH TeNa U OT TUIOTHOCTH KUIKOCTU; HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI
OT MAacChI T€Jia; CUJIbl TPEHHS CKOJBKEHHSI OT CHIIbI HOPMAJIbHOTO JIaBJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BOSHHUKAIOIICH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpeHUs: OpycKa OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KOJeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEepHOJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KoJIeOaHH HUTSHOTO MAasTHHKA OT

MacCChHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Dusuveckue sA6NeHUA 8 npupode: MNpUMEpPLl JIBUKCHUA C PaA3JIUYHBIMU

CKOPOCTSAMH B ’KMBOU M HEXKHUBOU mnpupone, JIENCTBHE CHUJIBI TPCHUA B IPUPOAC U




TE€XHUKE, TPWIMBBl W OTIUBBL, JBIKEHHE IUIaHeT COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJICHUSA HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[NOAIIHUIIHWUKH, PAaKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l cooOIIaroIMecss CoCyAbl, YCTPOWCTBO BOJOIPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBOW HACOC, apeoMETp, 3XOJIOT,
WCIIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHHS

2.1 BelecTBa. Mojenu TBEPAOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUI BELIECTBa.
Kpucrannmaeckue u amopdabie Tena

”5 JIBmwxenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABW)KEHHUS YAaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, upPysust

2.3 CMmaunBaHue U KalmWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sneprus. PaGota u Tersomnepenadya Kak CHOCOObI H3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxmnaxnenue t1en. KomaumdecTBOo  TemioTel.  YjaenbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEeHHsI PHEPTMHM B TEIIOBBIX Mpolleccax. YpPaBHEHHE TEIUIOBOTO
OayaHca:

2.9
O +0, +..=0
Ucnapenne u xonaeHcausi. V3meHeHue BHYTpEHHEH SHEpPruM B Ipoliecce

2.10 UCTIapeHus W KoHJAeHcanud. KumeHue KHUIKOCTH. VYJIenbHas TeIoTa

napoo6pazoBanus: L = Q/m
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2.12

[InaBnenne wu kpucrasmsauus. II3MeHeHHE BHYTPEHHEH DJHEpPruM IIpH

IJIABJICHUU U KpUCTAJUIU3allH. yIle.HI)HaFI TCIIJIOTA IIJIaBJICHUA

,_0

m

2.13

BHyTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJIOTa CTOPAHUS TOILIMBA:

g=Q/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenune ynenbHON TEIUIOEMKOCTH METaJUIMYECKOrO IWIMHJPA; KOJIUYEeCTBa
TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (DUKCUPOBAHHOM
MacCchl, B KOTOPYIKO ONYIIEH HArpeTblidi UWIUHJIP; KOJIWYECTBA TEIUIOTHI,
OTAAHHOI'O HAarpeThiM LWJIMHIPOM, TOCIE OINYCKaHHsS €ro B BOJYy KOMHAaTHOU
TEMIIEPAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3[yXa; YJEIbHON TEIUIOTHI
miaaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOIHOW U

ropsiueii BOJIbI; IpoIiecca HCIapeHust

2.16

Dusuveckue sA61eHUA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC W KallWIAPHBIC
SABJICHHA B IIPUPOAC, KPHUCTAJIJIBI B IIPUPOIAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa30BaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KarmuJjisipbl, IPUMEPBLI UCIIOJIB30BaHUA KpHUCTAJIJIOB,
)KHHKOCTHLIﬁ TECPMOMETpP, AATYHUK TEMIICPATYpPbI, TCPMOC, CUCTEMaA OTOIUICHUA
JAOMOB, IT'HI'POMECTPLBI, IICUXPOMCTp, IIapoBasi Typ6I/IHa, ABUTI'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

3neKTpnsau1/m TCII. I[Ba BUJIAd SJICKTPUYCCKUX 3apsa/10B

3.2

BsaumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4YCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha




aneKTpudeckue 3aps/pl. [[pOBOJHUKN U IUAIEKTPUKH

[TocrosinubIi 3nekTpuyecKkuid ToK. JlecTBus anmekTpuyeckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ICIIBHOE JIEKTPHUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
3akon Oma s yuactka snekrpuyeckoit nenm: | = U/R
3.8
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 2
CMenranabie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 2
. O=I"-R-t
312 OnbiT Opcrena. MarHutHOe TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHuTHOW MHAYKIIUU
313 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeiicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelficTBME MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SIBneHne anekTpoMarauTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuuecxue pabomol
3.16 N3mepeHue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOpPA;  MOUIHOCTH

QJICKTPUYCCKOT'O TOKA; pa6OTBI QJICKTPUYICCKOT'O TOKA.

HccnegoBanne 3aBHCHUMOCTH  CHIIBI TOK4, BO3HHUKAOUICTO B IIPOBOJHHUKE




(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUs] Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI TPOBOJHUKA, IJIONIAU €r0 MONEPEUHOro CEYEHUs U
YI€ABHOTO COIPOTUBIICHHUS.

[IpoBepka mpaBuia sl SIEKTPUUYECKOTO HAMPSKEHUS TPU TOCIIEI0BATEILHOM
COCIMHCHUHU TPOBOJHUKOB; TMpaBWIA I CHIbl 3JEKTPUYECKOTO TOKA MpHU

napajieIbHOM COE€UHEHUU ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 nNpupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJe 3eMIId, JPei( MOIIOCOB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOE CHUSTHUC
Texnuueckue ycmpouicmea: SIEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEoCTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPruHu,  JJIEKTPOOCBETHUTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTeIbHbIE AIEKTPONIPUOOPHI (rpumepsr), AIEKTPUYECKUE
MPEIOXPAHUTENH, DJIEKTPOMArHHUT, OJJIEKTPOJBHTATeNIb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast MmoJsienb cBeta. [IpsiMONMHEIHOE paciipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus cera. [1nockoe 3epkaino
3.22 [Ipenomienne cBeTa. 3aKOH MPEIOMJICHUS CBETA
3.23 JHucnepcus cBera
394 JIunza. Xoxg nydeid B nuH3e. POKYCHOE paccTOSIHUE JIMH3BI. OnTHUYecKas cuia
' mun3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue npudopsl
IIpakxmuueckue pabomoi
N3mepenue ontuueckoil cuibl coOuparoiel JTUH3bL, POKYCHOTO PacCTOSHHS
coOuparomieid JTMH3bI (II0 CBONCTBY paBEHCTBA pPa3MepOB MpEAMETa U N300pakeHHUs,
e KOT/Ia IPeIMET PACIONIOKEH B TBOMHOM (oKyce), oKa3aTels IPeIOMIICHUS CTEeKIIa.
' HccnenoBanue CcBOMCTBA H300pa)KeHHs, TOIYYEHHOTO C  TOMOIIbIO
coOuparomiel JTHH3bI; U3MEHEHUSI (POKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YTJia TPEIOMJICHHsS CBETOBOTO Jy4da OT yIja MaJeHHsl Ha TpaHHIle
«BO3/IYX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupode: 3atmenus ConHua u JlyHbl, 1Bera Tel,
. ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuyeckue ycmpouicmea: O4YKH, TEpHUCKoM, ¢oToanmapar, ONTHYECKUE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PagnoaktuBHOCTE. Anb(da-, Oera-, raMma-usnydeHus. Peakiuu anbda-u Oera-

4.1
pacnazna

4.2 OmnsiTel Pesepdopra mo paccesuuto anbpa-dactui. [lnanerapuas moaens atoma

4.3 CocraB atomHOrO sigpa. M30TomsI

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHUCET
Qusuueckue A6NeHUs 8 Npupode: €CTECTBEHHBI pPaJNOAKTUBHBIN (OH,

4.6 KOCMHYECKHE JIy4H, pPaTUOaKTUBHOE W3IyYE€HUE TPHUPOJHBIX MHHEPAJIOB,
JIeiCTBUE PaJMOAKTHBHBIX U3TyUYECHUI Ha OPTaHU3M YeIOBeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, WHANBHIYAIbHBIN TO3UMETp, Kamepa

BI/I.]'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
» Ousuka: 7-i knacc: 0a30BbI YPOBEHB: YICOHUK; 3-¢ U3aHue, epepadoTaHHOe
[eppimkun U.M., UBanos A.U. Axumonepnoe obuiectBo «M3narensctBo «IIpocemenuer»
» Ousnka: 8-i kimacc: 6a30BBIA YPOBEHB: YICOHUK; 3-¢ H3AaHue, iepepaboTaHHOE
[eperimkun U.M., UBanoB A.W. Axumonepnoe oomectBo «M3narensctBo «IIpocBenieHne
» Ousuka: 9-i knacce: 6a30BbIA YPOBEHB: YICOHUK; 3-¢ H3AaHHe, IepepaboTaHHOE
[lepsimkun .M., I'yrauk E.M., UBanoB A.U. u np. AkiimonepHoe o011ecTBO
«M3narenscTBO «IIpocBemenne»

METOANYECKUE MATEPHUAJIBI UISA YUYUTEJIA

NHudopmanrioHHO-MeTOIYeCKOe MUChMO 00 0COOEHHOCTAX MPEnoiaBaHus y4eOHOTO
npeamera «dusukay B 2025/2026 yuebrom roay https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

Meroandeckue peKOMEHIAINH TI0 CO3/IaHUI0 KJIACCOB TEXHOJIOTHYECKOTO U €CTECTBEHHO -
Hay4yHOTO Mpo¢uiIel U KIaccoB ¢ YriyOJeHHBIM U3YyYeHUEM MaTEMaTHKH, PU3UKHU,
XUMUH, OMOJIOTUH B 001Ie00pa30BaTEIbHBIX OPraHU3AIMIX C UCTIOTH30BAHUEM
HH(PPACTPYKTYPHI, CO3JAHHON B paMKaX HallMOHAJILHOTO TIpoekTa «O0pa3oBaHue)
(KBantopuymsr, IT-kyos1, Touku pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

Meroaunueckue pekomenaauuu. Opranu3zanus B3aumoericteug “Illkona — By3 —
npeanpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v p 2025.pdf

Metoauueckue peKOMEHIAUK M0 U3y4eHHIO TeMbl «[I0CTOSIHHBIN ANIEKTPUUECKUN TOK»
B IIKOJILHOM Kypce ¢usuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika_p_e t.pdf

V4eGHO-METOIHUECKOE 00eCIIeYeH e TPOIIECCOB MPETIOIaBaHUs XUMHUHU, OHOJIOTHH,
(GH3HKH Ha YPOBHSIX OCHOBHOT'O OOIIIEr0 M CPEAHEro 00IIero 00pa3oBaHus ¢ BKIOUYCHHEM
JOIOJHUTEIBHOTO HHXKEHEPHOTO KoMImoHeHTa (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

KonTtekcTHbie 3a1aun. 3aganus Kk yaueOHOMY Kypcy «Duszuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf

Metonuyeckuii keiic. DnekrpomarauTHas nuHaykus. Ousuka. § kinace (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/fizika_mk_elektromagnitnaya indukcziya.pdf
IMUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
BUBJIMOTEKA I1OK https://mMonypoxu.pd/
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