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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO 0OIIero OOpa3oBaHMs COCTaBleHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, npexacraBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueid mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusuka.

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO 0OIIero 0OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOBaHUN K pe3ylbTaTaM OCBOCHMsSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC OO0, a Takke ¢ ydeToM
denepanpHOl paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU TMPEMoAaBaHus y4eOHOTOo
npeaMera «Dusuka.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (OpPMUPOBAHHE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYyYalolIUMXCsd W OpraHu3alMi0 H3y4deHUs (GU3MKU Ha
NeSITeTbHOCTHON OcHOBe. B mporpamMMe mo (u3uKe yYWUTBHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yjbTaTam  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00I11er0 00pa3oBaHusl.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojiam
o0yueHusi (1Mo kjaccam), NpeajaracT MPUMEPHYIO MOCIEAOBATEIIbHOCTh HM3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCp)KAaHUS U Y4yeTe BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.

[Tporpamma o ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3/IaHUU paboueil MporpaMmsl 10 yueOHOMY MPEIMETY .

®u3rKa SBISETCS CUCTEMOOOPA3YIOIIUM /ISl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKONBbKY (PU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBIECHUH, N3y4aeMbIX XHUMUEH,
Ouosnorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, TPEAOCTaBISIET HambOoyiee SICHbIE 00pa3pl NMPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAaHMHM E€CTECTBEHHOHAYYHOH TPAMOTHOCTH M WHTEpeca K HayKe Yy
oOyyJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPENIOJaracT OBJAJACHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIUMH €CTeCTBEHHOHAYYHYIO TPaMOTHOCTb:

® HAYYHO OOBSCHSTH SIBICHMUS,

® OIEHUBATH M MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

® HHTEPHPETUPOBATH JaHHBIC U UCTIOIB30BATh HAYYHBIC TOKA3aTEIHCTBA JIJIS TIOMyUEHUS

BEIBOJIOBY.

[lenu wm3yueHUs: (QU3MKKM HA YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
KOHIICTIIIMH TIpernoiaBaHust yuyeOHoro mpeamera «Dusnuka» B 00pa3oBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit @enepaiuu, pean3yonux OCHOBHbIE 00111€00pa30BaTEIbHbBIE MPOTPAMMBI.

[enu nzydyenust GU3uKu:

e [puoOpeTeHue HHTEpeca M CTPEeMJICHHs OOYyYalolIMXCsl K HAy4YHOMY H3yUYCHHIO

MPHUPOJIBI, PA3BUTHE UX MWHTEIJIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
® pa3BUTHE TMPEACTABICHUNH O HAYYHOM METO/A€ TMO3HaHHA © (OPMUPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBIICHUSIM;



e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3yUeHHUs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHuE MpEACTaBICHUN O POIM (PU3UKH IS PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyayuieid mnpodeccunoHaTbHON
NEeSITEIbBHOCTH, CBSI3aHHOM C (PM3UKOMU, MOATOTOBKA K JaJIbHEHUIIEMY 00YYEHHIO B 3TOM
HaIpaBJICHUU.

JocTmwkenne STHX Ieneil mporpamMmbl 10 (u3MKe Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00eCIeunBaETCs peLICHUEM CIeAYIONUX 3a/1ay:

e npuoOpeTeHHe 3HAHUA O JAUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHHYECKHUX,

TEIJIOBBIX, AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;
e nnpuoOpeTeHHe YMEHUH OMHCHIBAaTh W  OOBACHATH (PU3MUYECKUE SBICHUS C
HCIIOJIb30BAaHUEM IOJTYUYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB PELICHUS MPOCTEHIINX pacueTHBIX 3aJad C HCIOJIb30BaHUEM

buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTUE YyMEHUN HAOMIONAaTh TPHUPOAHBIC SBICHUS U  BBINOJHATH  OIIBITHI,
nabopaTtopHble pabdOThl U SKCIEPUMEHTAJIBHBIE HCCIEIOBAaHUS C MCIOJIb30BAaHUEM
MU3MEPUTEIIbHBIX PUOOPOB;

® OCBOCHHE MPUEMOB pabOThl ¢ HHpoOpMAIUEl (U3UUYECKOTO COAEpKAHUS, BKIIOYAs
WH(DOPMAIIMI0O O COBPEMCHHBIX JOCTIDKEHUSX (U3UKH, aHAIU3 W KPUTHYECKOE
OlICHUBaHHE WH(OPMALINU;

® 3HAKOMCTBO cO cpepamu mpodeccuoHaNbHON AeSITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTIKEHUSX (U3MUYECKOM
HayKH.

OO6miee 4nciIo YacoB, PEKOMEHIOBAHHBIX JUIsI M3yueHUs (U3UKKA Ha 0a30BOM YpOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hefeno), B 8 kiacce — 68 yacoB (2 yaca B HEZICIIO),
B 9 KJ1acce — 102 yaca 3 yaca B HEJIEI0).
[Ipennaraemselii B mporpamme mo (U3HKe MepeueHb J1adopaTOpHBIX pabOT U OMBITOB SIBISETCS
PEKOMEHIaTEIbHBIM, YUUTEIb JIENAET BHIOOP MPHU MPOBEICHUH JJaOOPaTOPHBIX paObOT U OIBITOB C
Y4€TOM MHAMBHUAYAIbHBIX OCOOEHHOCTEN 00YyYarOIINXCsl, CIIMUCKA IKCIEPUMEHTANIbHbBIX 3aJaHHMH,
npeiaraeMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO 2K3aMeHa 1Mo (hU3HKe.

COILEPKAHUE OBYYEHUSA
7 KUIIACC
®Du3uka v eé poJib B IO3HAHUM OKPYKAKOIIEr0o MUPA.

®dusnka — Hayka o npupoje. SABneHus npupoasl. Oundyeckue SBICHUS: MEXAHMUECKUE,
TEIJIOBBIE, AEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepennii MexxayHapoiHasi CUCTEMA €IUHUIL.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKH HM3Y4aroT MpHpoay. EcTecTBeHHOHay4YHBIN
METOJT TIO3HaHWs: HaOIIOJCHHE, MOCTAHOBKA HAyYHOTO BOIMPOCA, BBIIBIKEHUE THUIIOTES,
HKCIIEPUMEHT IO TMPOBEpKE THUMOoTe3, OOBscHEHHEe HalmogaeMoro sBieHus. Omnucanue
(bU3UYECKUX SIBJICHUH C TIOMOIIBIO0 MOJICIICH

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, INEKTPUUECKHNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®dusnueckue MpUOOPHI U MPOIEAypa MPSIMBIX U3MEPEHHUI aHATOTOBBIM M ITU(POBBHIM

puoOpoOM.



Jlabopamopmnwvie padbomwt u onvimol.
1. Ompenenenue UEHbI JEICHUS IIKAIbI U3MEPUTEIBHOTO MPHOopa.
W3mepenne pacCcTOsTHUN.

3. Hsmepenue o0bEMa KUIKOCTH U TBEPAOTO TEIa.
4. OmnpenaesieHUE pa3MEPOB MaJIbIX TEIl.
5. NsMmepenue temmepaTypbl NpU MOMOILIM KUJIKOCTHOTO TEpPMOMETpa M JaT4UKa

TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHUS IO IPOBEPKE T'MIIOTE3bI: JAJBHOCTh IOJIETA ILIAPHKA,
IYLIEHHOTO TOPU30HTAJIBHO, TEM 00JIbllIe, YeM OO0JIbIlIe BHICOTA ITyCKa.
ITepBoHaya/bHBIC CBEICHUS O CTPOCHUH BelllecTBa.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxenue yactul BemecTBa. CBs3b CKOPOCTH [BHKEHHMS 4YacTUL[ C TEMIIEPaTypOM.
bpoyHnoBckoe naBwxenue, auddysus. B3aumopelcTBHEe 4YacTHIl BELIECTBA: NPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOEGHHUE Ta30B, IKUJAKOCTEH M  TBEPABIX
(kpucTayuinyeckux) Tea. B3auMocBA3b MeXIy CBONCTBAMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUH
BOJIBI.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKEHHUSI.

2. HaGmopenue nuddysun.

3. HaOmopneHue siBneHUH, OOBACHSIOIUXCA NMPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHIL

BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. OmeHka guameTpa aToMa METOJO0M PSIOB (C UCTOIb30BaHueM GoTorpaduii).

2. OnbIThl IO HAOJIIOACHUIO TEMJIOBOTO PaCIIMPEHHs ra30B.

3. OnbITl MO OOHAPY)KEHUIO IEHCTBHSI CUIJI MOJIEKYJIIPHOTO MPUTSKEHHUSL.

JBu:KkeHHMe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe nBukeHHEe. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHHUH. PacdeT myTH U BpeMeHH IBUKEHUSI.

SBnenue wmHepuuMu. 3aKOH MHEpUMU. B3aumonelcTBHE Tell Kak NPUYMHA M3MEHEHUS
CKOPOCTH JBHXKEHHMS Tel. Macca kak mepa uHepTHOCcTH Tena. IlnotHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEeMa BELIECTBaA.

Cwia Kak XapakTepucTHKa B3aummojencTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHne cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBieHHe TAroTeHus W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec Ttema. HeBecomocTs. CinojkeHue cuil, HallpaBJIEHHBIX IO
onHOM mpsiMoil. PaBHozelcTBytomas cui. Cuna TpeHus. TpeHue CKONbXEHHUSI U TPEHUE MTOKOSI.
Tpenue B IpupoJe U TEXHUKE.

Hemoncmpayuu.

Habmonenrne MexaHM4ecKoro JABMKEHUS Tea.

H3mepeHne ckopocTy MpSIMOIMHEMHOTO ABMXKEHHUS.
HabGnronenue siBeHUs HHEPITUU.

Habmtoienne n3MeHeHus: CKOpocTy MpH B3aUMOJIEHCTBUU Tell.
CpaBHeHue mMacc 1o B3aUMOJICHCTBUIO TE.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.

ounkwneE



Jlabopamopmnwvie padbomwt u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBMXKEHHUS (LIApUKa B KUIAKOCTH, MOJEIU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

2. OmpezneneHue cpeaHell CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuKa [0 HAKJIOHHON
IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO Tea.

4. OmubITh, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmamuu) mpy>XKHHBI OT
IIPUIIOKEHHOM CUJIBI.

5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tena U
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

JlaBJjieHre TBEPABIX TeJl, dKMAKOCTEH U ra3os.

Jasnenne. CriocoObl yMEHBIIICHUS U YBEITUUCHUS JaBicHus. JlaBieHne ra3a. 3aBUCUMOCTh
JaBJeHUs ra3a oT o0bema, Temnepatypsl. [lepenaua naBneHust TBEpAbIMU TEIAMU, KUAKOCTIMHU
u razamu. 3akoH llackans. ITHeBmMarnueckue mMamuHbl. 3aBUCUMOCTDh JAaBICHUS KUAKOCTH OT
nryownabl.  [wapocratmdeckmii  mapamokc. CooOmaromuecss cocyabl.  [wapaBiwdeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyIIeCTBOBAHUS BO3TYIIHOMN
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHUMOCTh
atMoc(epHOro JaBJICHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. BrlTankuBaromas (apxumeaoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPATyPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONICH CHUJIBI OT 00BbEMa MOTPYKEHHOM 4YacTH Tela |

MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHON HKUAKOCTH.

8. VYcinoBue maBaHMs TeN: IUIABAHME WM TMOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimol.

ok wnNRE

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHON B JKUIKOCTb
4acTH Tela.

2. OmnpezneneHue BBITAIKUBAIOLIEH CHJIBI, JEHCTBYIOIIEH HA TEJO, IOTIPYKEHHOE B
KUAKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHJIBI, JCHCTBYIOIIEH HAa TEJIO B
KUJKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTH TeJla U OT MJIOTHOCTH
KUJKOCTH.

5. KonctpyupoBanue apeomeTpa HJIM KOHCTPYHpPOBaHHE JIOJKM U OIpeleieHue eé
IPy30II0AbEMHOCTH.

PabGora u MOIIHOCTb. DHepIrHUs.



Mexanuveckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MEBL: pblYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. I[IpaBmiio paBHOBecHs
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHUs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHUKHU.
Koaddumuent mnonesnoro peiictBus (manee — KIIJ[) mpocTteix mexanm3moB. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BHU/Ia MEXaHUYECKOU SHEPTUU B IPYyTroi. 3aKOH COXPAHEHUS YJHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenue paOOTHl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIKEHUHM Tela II0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycia0BUI paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIUH.

8 KJIACC
TensioBbie sIBJICHUS.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHMs BemlecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJ. OTBITB, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKCHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPUH.

Monenu TBEPAOTO, JKUIKOTO U ra3000pa3HOro COCTOsIHUI BemlecTBa. Kpucrannuyeckue u
amop¢usbie Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOKEHUHN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE U KanmWUIApHBIC siBlieHUs. TeruioBoe
pAacCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABWKEHHUS YacCTHILI.
Buytpennsas osHeprus. CnocoObl U3MEHEHHUs BHYTpPEHHEW »JHEpPruu: TeIuionepenadya u
coBeplieHre paboThl. Buapl Teronepenaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3TyUYCHHUE.

KonuyecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHUE TEINIOBOTO OanaHca. [lnmaBneHue M OTBEp/IeBaHHE KPUCTATUTHYECKUX
BEIIeCTB. YAenpHas Temjora maBieHus. [lapooOpa3oBanue u koHjeHcarus. VcnapeHue.
Kunenue. YnaenbHas TemnoTa mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KHWIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padotel TemnoBeix aurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHHMS U MPEBPALCHUS YHEPTUU B TEIUIOBBIX MTPOIIECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Hab6nronenue siBneHni CMauyMBaHUS U KaTUJUIAPHBIX SBICHUM.

Hab6nronenue TenioBoro pacimpeHus Tel.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsbl.

Buas! Teronepenaun.

O NPk WD R

OxnaxieHre Ipyu COBEpIICHUHN paObOTHI.



9. HarpeBanue rpu coBepiieHUU pabOTHl BHEIIHUMHU CHIJIAMHU.

10. CpaBHeHuE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

11. HaGnroieHrue KUneHusl.

12. HabmroieHue moCTOSIHCTBA TEMIIEPATyPhl MPH TUIaBJICHUH.

13. Mojenu TeIIOBLIX ABUraTeIEH.

Jlabopamopuwvie padbomwt u onvimol.

1. OnbITbl 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbITh 1O HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS ra30B, KHUIKOCTEH U TBEPIBIX TEI.
4. OrmpeneneHue JaBjIeHUs BO3yXa B OaJlJIOHE MIIpULA.
5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IaBJIEHHS BO3AyXa OT ero oObéma u

HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka THMNOTE3bl JIMHEWMHOW 3aBUCUMOCTH [UJIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH SHEpPrUM Tella B pe3ysbTare TeIvlonepenadu u

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBiI€HUS TEIIIOOOMEHA IPU CMELIMBAHUM XOJIOJHOM U ropsiuei BOAbI.

9. OmpezneneHue KOJIMYECTBA TEIIOTHI, IOJYYEHHOTO BOJOW IpU TEIJIOOOMEHE C

HarpeThiM METAIUIMYECKUM LIHJIMHAPOM.

10. OnpeneneHue yaeiabHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npolecca UCTIapeHus.

12. OnpeneneHue OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yieabHON TEIUIOTHI IJIaBJIEHUS JIb/a.

DyleKTpUYeCKHEe U MATHUTHBbIE SIBJICHUS.

Onektpuzanus Ten. J[Ba poma 3IEKTpUUECKUX 3apsAloB. BzaumonelicTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTH CHIIBI B3aUMOJEUCTBUS 3apSKEHHBIX TET OT BEIUYUHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEIaMH ).

OnekTpuueckoe mnosie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHnum cynepno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsAaoB. DJIEMEHTApHBIN 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/ia.

DNEKTPUYECKHI TOK. YCIIOBUSI CYIECTBOBAHMS JJIEKTPUUECKOTO TOKa. KcTOUHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS AIIEKTPUYECKOTO TOKa (TEIMJIOBOE, XUMHUYECKOe, MAarHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoThBIeHHE
IIPOBOJIHAKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma I y4acTKa LEMH.
ITocnenoBarenbHOE U MapaJUIEIbHOE COEIUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCT ANIEKTPUUECKOTr0o TOKa. 3akoH JIxkoyns—JIeHna. DnekTpudeckue e
U TIOTPEOUTENH IEKTPUUIECKOM dHEPTrUu B ObITY. KOpOTKOE 3aMbIKaHHE.

[TocrosiHHbIE MarHuThl. B3auMoaelHcTBME MTOCTOSTHHBIX MAarHMTOB. MarHuTHOE TMoOJe.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMarHuToB B TeXHUKe. JleiicTBUe MarHUTHOTO TMOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOTO ToOKa. Mcnonb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.



OnbiTel  @apazges. SBieHue dnekTpoMarHUTHOM — wHAyKuMH. IlpaBuno  JleHma.
Onekrporenepatop. CrocoObl TOMYyYEHUS DIIEKTPUYCCKOW SHEPruu. DIIEKTPOCTAHIIUK Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.
JIBa poJia 2JIEKTPUUECKUX 3apsiA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DneKTpocTaTU4ecKast UHIYKIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.
[IpoBOIHUKY U AUBIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUECKOTO TOJIS.
M cToYyHMKM TOCTOSIHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKUI TOK B )KHIKOCTH.

. "'a30BbIit pazps.

. I3mepeHne cuiibl TOKa aMIepMETPOM.
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. I3mepeHne 21eKTpUYECKOro HaIIPSKEHUST BOJIbTMETPOM.

=
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. Peoctat u mMarazuH cCOnpoOTHBIICHUM.
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. BzanmMmoneiicTBie NOCTOSIHHBIX MAarHUTOB.

=
[@))]

. MO,Z[GJ'II/IpOBaHI/IC HCBO3MOXHOCTH Pa3JaCJICHUA ITOJIFOCOB MaruuTa.

=
~

. MosenupoBaHne MarHUTHBIX MOJICH IMOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1moJje Toka. DJIeKTPOMAarHuT.
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. lelicTBuE€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

N
=

. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJIEHUS 3IEKTPOMATHUTHON MHAYKIUH.

. OnbrTer @apagest.

. 3aBUCUMOCTD HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHHS.
25. DaeKkTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopmnwvie padbomot u onvimol.

OnBITHI MO HAOMIOEHUIO DNIEKTPU3AIUHU TNl MHAYKIMEH U IPU CONTPUKOCHOBEHUH.
HccnenoBanue 1eMCTBUS IEKTPUUECKOTO MOJIsl HA TPOBOJIHUKYU U IUDJIEKTPUKH.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IETMH MTOCTOSHHOTO TOKA.

W3mepenne u peryampoBaHue CHIIBI TOKA.
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N3MepeHne u peryampoBaHue HAPSIKEHUS.

ou ks wNPRE

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO Yepe3 Pe3UCTOpP, OT CONPOTUBIICHUS

pe3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  3JEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOAHMKA OT €70 JJIMHBI, IUIOIIAU MONIEPEYHOr0 CEYEHHS U MaTepHaa.

8. IlpoBepka mpaBuia CIOKEHUS HANpPSDKEHUHW NOpPU IOCIIENOBATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka nmpaBuiia Juis CUJIBI TOKA NP MapaIeIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UcTop.

11. OnpeneneHne MOIHOCTH JIEKTPUUECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKa, UAYLIETO Yepe3 JaMIO4Ky, OT HallpsDKEHUS

Ha He.



13. Onpenenenue KII/] narpeBarens.

14. VccnenoBaHnre MarHUTHOTO B3aUMOJEHCTBUS ITOCTOSTHHBIX MarHUTOB.

15. I3y4eHne MarHUTHOTO TIOJII TOCTOSHHBIX MArHUTOB TPH WX OOBECAWHCHUU U

pazJieJIeHUN.

16. MccnenoBanue AEMCTBUSA 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJCICTBUSA KAaTyIIKH C TOKOM U

MarHuTa OT CHJIbl TOKA M HallpaBJIEHUS TOKA B KaTyIIKE.

18. 3yueHue 1eCTBUSI MAarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.

19. KonctpyupoBanue u usydeHue paboThl AIEKTPOABUTATEINS.

20. Usmepenune KIIJI anekTpoaBuraTebHOM yCTaHOBKH.

21. OnpITBl 1O KCCIAEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW MHIYKLHMH: HUCCIEIOBAHUE

VM3MEHECHUH 3HAYCHUS U HANPABJIEHU HHAYKIHOHHOIO TOKA.
9 KUIACC
Mexanuyeckue siBJICHHS.

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBMKEHHs. PaBHOMEpHOe mpsMoiMHENHOe ABMKeHHEe. HepaBHOMepHOe
npsiMOJIMHEHOE JBHKeHHe. CpelHsii W MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOE TpsMonHelHoe ABmkeHne. CBoOoaHoe naaenue. OnbIThl
lNanunes.

PaBHOoMepHOE ABMXkeHUE MO OKpYyKHOCTH. llepron u yactora oOpamenus. JluneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepsoiii 3akon Herotona. Bropoii 3akon Hprorona. Tperuii 3akon Hprorona. [lpunimn
CyIIEPIIO3ULIMU CHUJL.

Cwia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUsSI CKOJIbKEHHUS, CHJIa TPEHUS
MIOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOTO TaJCHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmmueckas ckopoctb. HeecomocTs u
Meperpy3KH.

PaBHOBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc tena. M3menenue umnyinbca. MMmynbe cuiibl. 3aKOH COXpaHEHUS MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckass padota U MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroctd, TpeHus. Cs3b
sHepruu u paboTel. [loTeHHmManpHas SHEPrus Teia, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxxkaroil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHU4eCKOTO BUKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHME MyTeW U TPACKTOPUM JBUIKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
pPa3HBIX TEJl OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHHUS MPSIMOJTMHENHOTO JIBUKEHHS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habnronenne ABMXEHUS TeNa MO OKPY>KHOCTH.

Habmronenne MexaHMYeCKUX SBJICHHMA, TPOUCXOSAIINX B cUCTEMe OTcuéTa «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCHTENBLHO KabuHeTa (PU3HKH.

o v AW



7.
8.
9.

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

3aBHUCUMOCTbH YCKOPEHHMS T€Ia OT MAcChl Tela U ACHUCTBYIONIEH Ha HETO CUJIBI.
Habumronenne paBeHcTBa CUJl IPU B3aUMOIEWCTBUH TEIL.

M3meHeHune Beca Teja pu yCKOPEHHOM JIBUKEHUU.

[Tepenaua uMmyJsbca Mpyu B3aUMOIEHCTBUHM TEIl.

[TpeoOpa3oBaHus 3HEPrUM MPU B3aUMOAECHCTBUHU Tell.

CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOACHCTBHUH.

CoxpaHeHue UMITyJIbCa P a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

Halntonenue peak THBHOTO JIBHXKEHHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKOM 3HEPruM MPU JBMXKEHUH TeJla MO 1€ CTBUEM NPy KUHBI.

Jlabopamopuwvie padbomot u onvimol.

1.

®

10.

11.

KoncTpynpoBanue Tpakra aisi pa3roHa M JajbHEHIIET0 PaBHOMEPHOTO JBHMKECHUS
HIAPHKA UITH TEJIEKKH.

OmnpeneneHue cperHeld CKOPOCTH CKOJBXEHHsSI OpycKa WM JBM)KEHHUS IIapUKa IO
HaKJIOHHOM IIJIOCKOCTH.

OmnpezneneHue yCKOpeHHUs Tejla MpPU PaBHOYCKOPEHHOM JIBUKEHMH 110 HAKJIOHHOW
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MIPU PAaBHOYCKOPEHHOM JIBIDKEHHH 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THIOTE3BI: €CAM TPU PABHOYCKOPEHHOM JIBIDKEHHHM 0€3 Ha4YaJbHOM
CKOPOCTH ITyTH OTHOCATCS Kak psI HEYETHBIX YHUCET, TO COOTBETCTBYIOIINE
POMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAalbHOTO
JTABIICHUSL.

Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.

OnpeneneHue )XECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHHM Tela IO
TOPH30HTAIEHON TOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YHOPYTOCTH TpPU TOABEME Tpy3a C HCIOIB30BaHUEM
HEMOABMKHOTO U TMOABHKHOT'O OJIOKOB.

N3yueHne 3aKoHa COXpaHEHUs SHEPTUH.

Mexannuyeckue KoJe0aHUSI U BOJTHBI.

Konebarenbnoe nBuwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHMIi: TEpUOJ], YacToTa,
aMIIuTyna. Marematudyeckuii W NpPYXUHHBIM MasTHUKM. lIpeBpaiieHne sHeprum mnpu
K0JIe0aTEIbHOM JIBHKEHUH.

3aryxatomue Konebanus. BoeiHyxkneHHBIC KoneOanus. Pesonanc. MexaHn4eckue BOJIHEI.
CBolicTBa MexaHM4YeCcKuX BOJIH. [IpoosibHBIE U TTONIEpEYHbIE BOJIHBL. J[IMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B TBEPAOM TeJE€, CEICMUYECKHE BOTHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3Byka. THGPa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

ok wnNeE

Hab6nronenue konebanuii Tel Mo JeHCTBUEM CHITBI TSDKECTH W CHJTBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmronenne BIHY X /I€HHBIX KOeOaHU 1 pe3oHaHca.

PacrnipocTpanenue mpoJoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIH).

Habmronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTUYECKUI PE30HAHC.



Jlabopamopmnwvie padbomwt u onvimol.

1.
2.
3.

7.

Omnpeznenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.
Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH IPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH Tepuojia KoJeOaHUW MOIBEIIEHHOTO K HHUTHU Ipy3a OT
JUTUHBI HUTH.

HccnenoBanne 3aBUCHMOCTH TepHoOJa KOJeOaHUN MPYKUHHOTO MAasiTHUKA OT MAacChl
rpysa.

[TpoBepka HE3aBUCHMMOCTH Iepuoja KojeOaHWil rpys3a, MOABEUICHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMepHofa KojeOaHUN MPY>KUHHOTO
MasiTHUKA OT Macchl I'py3a U KECTKOCTH MPYKHUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

BJIGKTPOMaFHI/ITHOQ moJie 1 3JIEKTPOMArHMTHLIC BOJIHBI.

QHGKTpOMaFHI/ITHOC ITIO0JIC. 9HeKTpOMaFHI/ITHBIe BoyHEI. CBoiicTBa QJICKTPOMAIrHUTHBIX
BojH. [IIkana QJICKTPOMAaruuTHLIX BOJIH. Hcnonb3oBanue QJICKTPOMAriuTHLIX BOJIH JJIA COTOBOM

CBsI3H.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa 2JICKTPOMAarHUTHBIX BOJIH.
BoJiHOBEIE CBOMCTBA CBETA.

Jlabopamopuwvie padbomot u onvimol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO Telle(oHa.

CeeToOBLI€ SIBJICHMS.

JlyueBas mopnenb cBeta. Mcrounuku cBeta. IlpsMonuHelHoe pacrnpocTpaHEHHME CBETa.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH oTpakeHHUs CBETA.

[Ipenomienue cBera. 3aKoH mpenomiIeHUs cBeTa. [loHOe BHyTpeHHEee OTpakeHHE CBETa.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBO/IAX.

Jlunza. Xox nyuedt B numH3e. Omnrtuyeckas cucrema (oToanmnapara, MUKPOCKONA U
Teneckona. I 1a3 kak ontuyeckas cucteMa. bau3opykocTs U JaTbHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHEe CIEKTPATIbHBIX I[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.
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[IpssMonMHENHOE pacIPOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenue n300pakeHUIA B INIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.

OnTHyeckuii CBETOBOI.

Xon yuelt B coOuparomiei JuHse.

Xox JIydeil B paccenBarolel JINH3E.

[Toryuenue n300pakxeHU ¢ TOMOILBIO JIUH3.

[Tpunuumn neictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Mopaens rnasa.

11. PaznokeHue 6€eoro cBeTa B CIEKTP.

12. Tlonyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopmnwvie padbomut u onvimol.

1.

I/ICCJ'IG,I[OBaHI/Ie 3aBUCUMOCTH yTJia OTPAKCHHA CBETOBOI'O JIy4da OT yIJjia IIaJACHUs.



2. H3yueHue XxapakTepUCTUK U300paKE€HHs MPEAMETa B IIIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH yTia MPEIOMIICHHS CBETOBOTO Jiyda OT yIJia MajeHusl Ha
TPaHUIIE «BO3AYX—CTEKIION.

[TomyueHue n300pakeHHIA ¢ TOMOIIIBIO COOMPAIOIIIEH JTUH3HI.

Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH INH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnbITel 1O BOCHPHUATHIO I[BE€TA MPEAMETOB MPU HMX HAOIIOJCHUU Yepe3 IBETOBbIC
(GUIBTPHL.

KBaHTOBbBIC IBICHHS.

No vk

Oneitel Pe3epdopaa u mianerapuas moaenb aroma. Mojaens aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIie CIIEKTPBI.

PagunoaktuBHOCTE. Aunbda, Oera- u ramma-mznydenus. CTpoeHHE aTOMHOTO sjpa.
Hyxnonnas monens atomHoro sapa. M3oromsl. PanuoaktuBHble mnpeBpamieHus. [lepuon
noJTypacrnaja aTOMHBIX siJiep.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3aps0BOr0 U MAacCCOBOTO YMCE. DHEPrus CBSI3U
aToMHbIX siep. CBs3p macchl U sHepruu. Peakuum cuHTe3a u neneHus saep. Vcrounuku
sHeprun CosHUA U 3BE3 .

Snepnas snepretuka. JleiicTBUs paAlOaKTUBHBIX U3ITy4Y€HU Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnexTpbl U3JIy4YE€HHUS U TOTJIOMICHHUS.

2. CpexTpsl pa3InYHbIX ra30B.

3. CnexTp Bogopoza.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka MOHU3UPYIOIUX U3TYyUEHUH.

. Perucrpanus n3mydeHuss IpUpoIHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopmnwvie padbomut u onvimol.

1. HaOmro/ieHue CIUIOIMIHBIX U JIMHEHYAThIX CHEKTPOB U3JIy4EHUS.

2. HccnenoBaHue TpPEKOB: H3MEPEHHE HSHEPrMM YacCTHIBI 10 TOPMO3HOMY MyTH (11O

¢dororpadusim).

3. HMsmepeHue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpHUTENBEHO-0000IIAOMIMN  MOAYJIb TpEeAHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIEATEbHOCTH, IPHOOPETEHHOTO MPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHY I10
¢buznke U1s1 00yUarOIMXCsl, BBIOPABIINX 3TOT Y4€OHBIHN MpeaMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOZYJS pealu3yloTCsd M CHCTEMaTU3UPYIOTCS  BUIbBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOecneuuBaeTcs JOCTHXKEHHE NPEIMETHBIX H
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHHus, (HOpMUpPYETCS eCTeCTBEHHOHAy4Has
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEJIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (UINYECKUE SBJICHUS, MPUMEHSSI IOJTy4YeHHbIE 3HaHUS,
pelaTh 3aJa4i, B TOM YHCJI€ KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMAIBHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pas3zeiia pealn3yercs 3a CUET TOro,
4yTO 00y4aroluecs BHIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBACHATH (PU3UUECKUE SIBICHUS
B OKpYXarolle NpUpoje U NOBCEIHEBHOM KNU3HH;



UCIIOJIb30BaTh HaY4YHbIE METO/bI MCCIEI0BaHUA (PU3MUECKUX SIBICHUM, B TOM 4HCIE AT
MPOBEPKH THIIOTE3 U MOJTYUYECHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH Hay4HBbIE OCHOBBI Han0oJiee BaXKHBIX TOCTUKECHUN COBPEMEHHBIX TEXHOJIOTHH,
Harpumep, IPAKTUYECKOr0 UCIOIb30BAHUS PA3IMYHBIX UICTOUHUKOB YHEPIUU HA OCHOBE 3aKOHA
IPEBPALLCHUS U COXPAHEHUsI BCEX U3BECTHBIX BUI0B SHEPTUM.

Kaxnas #u3 TeM [aHHOrO MOAYJS BKIIOYAET OSKCIEPUMEHTAIBHOE HCCIEeI0BAHNE
obo0maromiero xapakrepa. Moysb 3aBepIaeTcsi IpoBeIeHUEM TUarHOCTUYECKOW U OIIEHOYHOU
pabotel 3a kypc ocHoBHOro oomero o6pa3oBanus.lIJIAHUPYEMBIE PE3YJIBTATbBI
OCBOEHMUSA IMTPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUSA

N3yuenne (QU3MKK HA YypOBHE OCHOBHOTO 0OmIEro oOpa3oBaHHMs HANpaBiICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX 00pa30BaTeNIbHBIX PE3yJIbTaTOB.

B pesynbrate u3yueHus GU3MKH Ha YPOBHE OCHOBHOIO o0OLIero oOpa3oBaHUS Yy
oOyuaromierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE JTNIHOCTHBIEC PE3YIbTAThl B YACTH:

e 1) IaTPHOTHYECKOr0 BOCIIMTAHUS:

® - MPOsIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCUHCKON (hrU3HUYecKOi
HaYKH,

® - [[EHHOCTHOE OTHOIICHHUE K IOCTHKECHUSIM POCCUHCKUX YUEHBIX-(PH3HKOB;

¢ 2) rpa’kJIaHCKOIro0 U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

® - FOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYXJIEHUH OOLIECTBEHHO 3HAYMMBIX M dTHUYECKUX
po6JIeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

® - OCO3HAaHUE BAKHOCTH MOPAITBHO-3TUYECKUX MTPUHITUIIOB B ICATEIBHOCTH YIEHOTO;

e 3)»3cTeTHMYECKOr0 BOCIIUTAHMS:

® - BOCIpUATHE ICTETUYECKUX KayecTB (U3NYECKON HaykHu: €€ TapMOHHUYHOTO MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHHE IIEHHOCTH (PU3NYECKOM HAyKHM KaK MOIIHOTO MHCTPYMEHTAa IO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHENIIEH COCTABIISIFOLIEN KYJIbTYpHI;

® - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, MHTEPECa K UCCIIE0BAaTENIbCKOM NesTeIbHOCTH;

¢ 5) popMupoOBaHUS KYJIbTYPbI 310POBbS M SMOLHMOHAIBHOI0 0J1ar0NOIyYHs:

® - OCO3HaHME ILIEHHOCTH O0e30macHOro oOpa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaXXHOCTH IMpaBWyl O€30IaCHOrO IMOBEACHHUS Ha TpPaHCIOpTE, Ha JA0porax, cC
AIIEKTPHUYECKUM U TETIOBBIM 000pYIOBAaHHEM B JIOMALTHHUX YCIOBUSX;

e - cOpMHPOBAHHOCTH HaBbIKAa peduIeKCHUH, NPU3HAHUE CBOETr0 MpaBa Ha OIIMOKY M TaKOTro
e IpaBa y Jpyroro 4enoBeka;

e 06) TPYZ0BOIO BOCIIMTAHMSA:

® - aKTMBHOE YYacTHE B PELICHWU MPAKTUYECKUX 3371a4 (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHW3al¥, TOpO/a, Kpas) TEXHOJIOTMYECKOH ¥ COIMalIbHON HANpaBJICHHOCTH,
TpeOYIOLINX B TOM YHUCIIe U (PU3MUECKUX 3HAHUA;

® - HHTEpeC K MPaKTHUYECKOMY M3YUYEHHUIO Tpodeccui, CBI3aHHbIX C (PU3UKOMH;

e 7)3K0JIOTHYECKOIr0 BOCIIMTAHUS:

® - OpHEHTalMs Ha NpUMEHEHHWEe (U3MYECKMX 3HAaHUM a8 pelieHus 3axady B o01acTu
OKpY’Kalomie cpeipl, TUIAHNPOBAHUS MOCTYNKOB M OIEHKH MX BO3MOXHBIX ITOCIIEICTBHUIA
JUIsL OKPY’KaIOIIEeH Cpebl;

® - OCO3HaHHE INI00ATHHOTO XapaKTepa HIKOJOTHUECKUX MPOOIEM U MyTeH UX peleHHS;



e 8) aganTauuM K M3MEHSIIOIIUMCH YCJIOBHSAM COUMAILHON M MPUPOIHOM Cpeabl:
e - MOTpeOHOCTh BO B3aUMOJIEUCTBUU TMPU BBHIMNOJHEHUH HCCIEAOBAHUN U TIPOEKTOB
(bu3nUYecKoil HaNPaBICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JPYTHUX;
® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESATEIbHOCTb;
e - noTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HAHHM, B TOM uucie (GOpMyJIHpPOBATh HJIEH,
MTOHSTHSL, TUIIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;
e - 0CO3HaHuE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3HKH;
® - [UIAaHWPOBAHME CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHMIA,
® - CTpeMJICHHE aHAITM3UPOBAThH U BBISIBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;
e - OLEHKAa CBOMX JCUCTBUH € Yy4YETOM BIMSHUS Ha OKPYXAOLIYyK CpPEeAy, BO3MOMKHBIX
J100aIBHBIX TTOCIIEICTBUM.
METANPEIMETHBIE PE3YJIbTATbHI
B pesynbraTe OCBOGHHMS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBaHusi y oOyuaromerocss OyayT CcQOpMHUpPOBAHBI MeTamnpeAMeTHbIE Pe3yJbTaThl,
BKJIFOYAIOIIME I[I03HABATEIIbHBIC YHUBEpPCAJIbHBIC Y4eOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
yHUBEpCcaJbHbIe yueOHbIC ICUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC yueOHbIC ACHCTBHUS.
Ilo3naBaTe/ibHBbIC YHMBeEpCaIbHbIE Y4eOHbIe 1eHCTBUS
Ba3oBble Joruyeckue geiicTBus:
® BBIABIATH U XapaKTEPHU30BaATh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHHUI);
® YCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS AJI1 0000IIEHUS
Y CpaBHEHUS,
® BBIABISATH 3aKOHOMEPHOCTU M MPOTUBOPEUUs] B pacCMaTpPUBAEMBbIX (pakTax, JaHHBIX U
HAOJIOZICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;
® BBIABIATH MPUUYUHHO-CIICJICTBEHHBIE CBSI3M TPH U3YYEHUU (PU3NYECKUX SBICHHUN U
MPOIIECCOB, JI€NIaTh BBIBOJABI C MCIOJB30BAaHUEM JIEAYKTUBHBIX WU WHIYKTHBHBIX
YMO3aKJIFOUeHHH, BBIIBUTATh TUTIOTE3BI O B3AUMOCBSI3SIX (PU3NUECKUX BETUYHH;
® CaMOCTOSTENbHO BBIOMpaTh CMOCOO pemieHus y4eOHOM Qu3myeckol 3amauu
(cpaBHEHHE HECKOJIBKUX BapUaHTOB pEIIEHHUsS, BBHIOOpP Hamboiee MOIXOASIIEer0 C
Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).
ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA
®  1CIIOJIB30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY ONBIT, HECJIOXKHBIN
bu3HYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeTOBAaHUE (PUZUIECKOTO SIBIICHUS;
e OIICHWBATh Ha MPUMEHHMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, MOJYUYCHHYIO B XOJI€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;
® CaMOCTOATENHHO (OpMyJIHMpOBaThH OOOOIIEHUS W BBIBOJALI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;
® [IPOTHO3UPOBATH BO3MOKHOE JlaibHEHIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATh TIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.
PabGora ¢ undopmanmeii:
® TMPUMEHSTh PA3TMYHBIE METOJbI, MHCTPYMEHTHI U 3alpoChl MPHU TMOUCKE U OTOOpE
uH(pOpMallMK WIK JaHHBIX ¢ YU4ETOM MpeIoKeHHON yueOHoM (pusnueckoit 3a1auu;
® aHaJIM3UPOBATh, CHCTEMATHU3MPOBATh U WHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX
BUJIOB U (hOPM TMpe/ICTaBICHMUS;



CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY NpEICTaBICHUS HWHPOpMAIUA U
WLTIOCTPUPOBATh pElIaeMble 3aJla4d HECIOKHBIMH CXEMaMH, JUarpaMMaMHd, WHOU
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XoJe OOCYXIeHHs Y4eOHOTO Marepuana, pe3yjibTaToB J1abopaToOpHBIX padboT U
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXXACHHUS C CYXKACHUSMH JPYIUX YYacTHHKOB JIHAJIoOra,
OOHapyKMBaTh PA3JINUUE U CXOACTBO TO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

NyOJMMYHO  TPEACTABIATH  PE3YNbTaThl  BBIMOJHEHHOTO  (DM3MYECKOTO  OMbBITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IpY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh eI COBMECTHOHW MEATENbHOCTH, OpPraHU30BHIBATH JEUCTBHA 1O €€
JOCTHKECHUIO: PACIpENeNIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTas KAa4EeCTBEHHOTO pe3yJbTaTra IO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHPYA CBOU HeﬁCTBHH C JpyruMu 4JICHaAMU KOMaHAbI;
OLICHMBAaTh KAa4yeCTBO CBOEro BKJIaga B OOMMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS
Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyallUsX, TPEOYIOMUX sl pEeLIeHUs
(bu3nUecKux 3HaHUMH;

OPUCHTHUPOBATLCA B PA3JIUMYHBIX MNOAXOJAX MNPHUHATHUA pCIHeHI/Iﬁ (I/IHI[I/IBI/II[yaJ'II)HOG,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIIEHUH Ipynmoil);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3ajaud WU IJIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh MPEIJIaracMble BApUaHThI PEIICHU;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, 3MOLUMOHAJLHBLIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMH U MPEUIarath IJIaH €€ U3MEHEHUS;

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pE3yJIbTaTOB JAESTEeIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE€ B XOJI BHIMOIHEHUS (DPHU3HUUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, H3MEHUBIIMXCS
CUTYallMl, YCTAaHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBUSM;

CTaBUThH ce0s1 Ha MECTO JAPYTOro YeJoBeKa B XOJ€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MpHU peumeHHH (U3NYEeCKUX 3aJad WId B
YTBEPKICHUSIX HA HAYYHBIE TEMBI M TAKOE K€ ITPABO APYIOro.

IMPEAMETHBIE PE3YJIBTATbBI



K xoHiy oOyuenns B 7 Kjacce mpeIMeTHBIE Pe3ybTaThl Ha 0a30BOM YpOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULBI (PU3MYECKHX BEIWYHH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSHUS BelllecTBa (TBEPIOE, KMJIKOE, razo00pa3zHoe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOAEWCTBYOmas cuia, aedopmarus (ympyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath sBieHus (Iuddys3us, TEII0BOE IBUKEHUE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TEJI C 3aKpEIUIEHHOW OCBIO BpallCHMs, Iepefada JaBJICHUS TBEPIABIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBlIeHue, IIJIaBaHUE Tell, IPeBPaLeHUs
MEXaHUYECKOM dHEPrun) Mo ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyUCHHBIX (PU3MUECKUX SIBICHUH B OKPYXAIOLIEM MHUpE, B
TOM 4Yucie (u3uuecKue SBICHHS B MPHUPOJE: MPUMEPHI JBIKEHHS C Pa3INYHBIMH
CKOPOCTSIMH B XUBOW W HEKHUBOM INpPUPOJAE, ACUCTBHE CWIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIHSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJaBaHHUE DbIO,
phluaru B TeJ€ YEJIOBEKA, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B yueOHYIO,
BBIJIETISTh CYLIECTBEHHbIE CBOWCTBA (IPU3HAKU) (PU3NYECKUX SBJICHUI;

OIKCBIBATh U3YUYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHJa TSDKECTH, BEC Teja, CWIa TPEHUs, JAaBIICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOLIAas CWJIA, MEXaHWdeckas paborta,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOI(QQUIMUEHT TMOJE3HOT0 JeHCTBUS
MEXaHHU3MOB, KMHETUYECKasi W MOTEHLUaJIbHasl SHEPTUs), IPU ONHCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUII CMBICI HCIIOJIb3YEMBIX BEIMUYHH, UX 0003HAUCHHS U €AMHUIIBI
(GU3NUeCKUX BETUYMH, HAXOJUTh (DOPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMM, CTPOUTh TpadUKU H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEIIMYWH;

XapaKTepu3oBaTh CBOMCTBAa Teld, (pU3MuUecKue SBIEHUS U TPOLECCHl, HCIOJIb3Ys
IpaBUia CIOXKEHHUs CHUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECUs pblyara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXpAaHEHHsS MEXAaHWYECKOM HHEpruu, IMpH OSTOM JaBaTh CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alIMChIBAaTh €T0 MaTEMaTHUYECKOE BbIPaKEHHE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBAa Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MpaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBISBIATh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1IaroB ¢ OMopoil Ha 1—
2 u3yYeHHBIX CBOMCTBAa (U3MYECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacu€THble 3afauyd B 1—2 JeWCTBUA, HCIONB3YS 3aKOHBI U (OPMYIIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUA 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJACTABIATh (U3NYECKUE BEIUYUHBI B (POPMYIBI U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHBIE JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOMN (hPrU3NUeCcKOi BEIMUHHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJOB, B OIMCAHMM MCCIEAOBAHUSA BBIIEIATh IIPOBEPSIEMOE IPEAINIOIOKCHHUE
(runotesy), pasnuyaTh U HHTEPIPETUPOBATH IOJYYEHHBIM pe3yJibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIENaTh BBIBOJKI 110 €T0 Pe3yibTaTaMm;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHPOBATH TPOBEPSIEMbIC MPEANOIOKEHUsA, COOUpaTh YCTaHOBKY U3
IPEJI0KEHHOI0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEMIIepaTypbl C UCIOJb30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX NMPUOOPOB, 3alKCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJIHOW (PU3MUECKON BEIMUYUHBI OT JPYTOi C
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbl TPEHUSI CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YAJUHEHMs NPY)KUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO IOTPYKEHO TeJoO,
YCIOBUH MJIaBaHMS TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs], Cenys MPeUIOKEHHOMY IIJIaHy, (PUKCHPOBATh Pe3ysbTaThl IOIYYEHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaONHMII W TPaguKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH UM TBEPAOrO Tela, CWIA TPEHMsI CKOJBXKEHHS, JaBICHHE BO31yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOIAs Ha IMOTPYKEHHOE B KUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CleAys MNPeJIOKEHHON
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE MICKOMOM BEIMYNHBI,

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

yKa3plBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTB;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpoMl Ha WX OMHMCAaHUA (B TOM 4MCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOIb3ysd 3HaHUSA O CBOMCTBAaX (U3MYECKUX SBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpU OOpalieHMH C OpuOOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHs 370pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TOBEIACHHS B
OKpYXaroIlIeH Cpeae;

OCYILECTBIIAATh OTOOP HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IUYHBIX UCTOYHUKOB BBIICIATh HH(DOPMAIHIO, KOTOpask SBJSETCS MPOTUBOPEUUBOU
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh MIPH BBITIOJHEHUH YUYCOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JTHUTEPATYPy
(UBHYECKOTO COJEp)KAHUS, CIPABOYHBIE MAaTEepUANIbI, pecypchl ceTtu HHTepHer,
BIIAJCTh NpUEMaMU KOHCIIEKTUPOBAHHUS TEKCTa, IpeoOpa3oBaHus HHGOpPMAIMH M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU GU3HIECKOTO COJEPIKAHMSA, B TOM YHUCIIE IMyOJIMYHO JIeaTh
KpaTKHe COOOIICHHSI O Pe3yJIbTaTax MPOCKTOB WM YUeOHBIX MCCICIOBAHUHN, IPH ITOM
IpaMOTHO HUCHOJb30BAaTh M3YUYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COINPOBOXKAATh BHICTYILJICHHE MIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH YUYEOHBIX ITPOCKTOB M HCCIICIOBAHMK paCTIpeaeisiTh 00S3aHHOCTH B
IpYyIIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33/1a4aMH, CJIEAUTh 32 BHIIIOJIHEHUEM IIaHa
NEHCTBUI, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIaJ B JESATENBHOCTh TPYIIIBL,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHBIE Pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBILICHHBIA ¥ HEHACBILICHHBIN Iap, BJIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHyTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
10Jie, MPOBOJHUKU U JUIIEKTPUKH, TMOCTOSIHHBIA 3JIEKTPUYECKUH TOK, MAarHUTHOE
oJIe;

pasnnyath siBIeHUsS (TEIUIOBOE pacIIMpeHue W cXaTue, Terionepenaya, TEIioBoe
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIE SBJICHUSA, MCIAPEHUE, KOHICHCALNS,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEnIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTPU3ALHUs TeJ, B3aUMOJICHCTBUE
3aps0B, ACUCTBHS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJACHUCTBHE
MarHuToB, AECWCTBHE MarHUTHOIO IOJI HAa MPOBOAHHUK C TOKOM, JJIEKTPOMAarHUTHAas
UHAYKIMS) 10 ONMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YUYCHHBIX (PU3NUECKUX SBJICHUI B OKPYXKAroIeM MUPE, B
TOM uyucie (U3MYECKUE SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIDHBIE SIBJICHUST B IPHUPOAE, KpHUCTauIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIeKTpUYECKUE SBJIEHUS B arMmocdepe, JJIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJI0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/auy B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (MPU3HAKHM) (PU3MUECKUX SBJICHUH;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIB3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSISI JHEPrus, KOJWYECTBO TEIUIOTHI, YyJAEIbHAs
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YJEJIbHAas TEIUIoTa
napooOpa3oBaHus, yJeibHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA((UIMEHT IOJIE3HOrO
JEHCTBUS TEIUIOBOM MAIMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3/yXa, JIEKTPUYECKHUN
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAIPSDKEHHWE, COINPOTHUBIEHUE IPOBOJHUKA,
yAEIbHOE COMPOTHBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPHUUECKOT0 TOKa), IpU



ONKMCAHUU TMPABUWJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCIHOJb3YEMbIX BEJIUYHH,
0003HaueHHSI M eITUHHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (HOPMYJIBI, CBSA3BIBAIOIINE
JAHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTHMMH BEJIWYHMHAMH, CTPOUTH TIpaduKu
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHHUS U MPOLECChl, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEIECTBA,
IPUHLMII CYNEPHO3ULMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa ais ywyacTka Lenu, 3akoH Jxoyns—JIeHna, 3akoH coXpaHEHMs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTE€MaTUYeCKOEe BBIPAXKECHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyauuin PaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
PUYMHHOCIEACTBEHHBIE CBSA3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
OTopoii Ha 1-2 M3yUYeHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7auyd B 2-3 JEWUCTBUA, HCIIONB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalKM3a YCJIOBHS 3aJadd
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOTUMBIE IS €€ PelIeHuUs, IPOBOJUTH PacUE&Thl U
CpPaBHMBATh MOJYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METO/IOB,  MCIOJb3ys  ONMCAHME  HMCCIENOBAHMS,  BBLACIATH  IIPOBEpPAEMOE
MPEANOJI0KEHHE, OLEHUBATh IPAaBUIBHOCTh NOpSAJKA IPOBEICHUS HCCIEIOBaHUS,
JIeTIaTh BBIBOJIBI;

IIPOBOAMTDH ONBITHI MO HAOJIOIEHUIO (PU3UYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (KanwUIspHbIE SBJICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[dyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IPOLECCA OCThIBAHUS U HATPEBAHUS IIPU U3JIyYECHHUH OT LIBETA
u3dydaomeil (mornomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIEpaTypbl KUAKOCTH M IUIOMIAAM €€ IOBEPXHOCTH, OJJIEKTPU3alUsd Tel U
B3aUMOJICVICTBUE DJIEKTPUYECKHUX 3aps70B, B3aUMOJEHUCTBUE ITOCTOSHHBIX MarHWTOB,
BHU3yaJIN3al1sl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOWCTBA JJIEKTPOJBUIATENS
IOCTOSIHHOTO TOKa): (hopMyJMpoBaTh MpOBEpsieMble MPEANOI0KEHUs, CcOOUpaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO O00OpyJIOBaHMS, OMNMCHIBaTH XOJA OMNbITa U
bopMyITUpOBaTh BHIBOJIBI;

BBIIIOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBLHON BIAXKHOCTU BO31yXa,
CHJIBI TOKA, HANpPsDKEHUS C MCIOJIb30BAaHHMEM aHAJOrOBBIX MPHOOPOB U JATYUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH CONMPOTHBIIEHUS MPOBOJHHUKA OT
€ro JUIMHBI, TUIONIAJAN MOMEPEYHOr0 CEYEHUsS M YJIEIbHOTO CONPOTHUBIICHHS BELIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYIIETO Yepe3 MIPOBOIHUK, OT HANPSKEHNUsI HA TPOBOIHUKE,
UCCIIEIOBAaHME IMOCIIEIOBATEIbHOIO M TMapajUIeIbHOTO COEIMHEHUIH MPOBOJHHUKOB):
IUTaHUPOBATh HCCIE0BaHUEe, cOOUPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIEays



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHBIC M3MEPEHUs (U3NUECKUX BEIUYMH (yAelbHAs TEIJI0EMKOCTb
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH O€30mMacHOCTH TMpH pabore ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

® XapakTepu30BaTh MPUHIUMBI JEHCTBHS W3YyYEHHBIX MPHUOOPOB W TEXHHYECKHX
YCTPOHCTB € ONOpPOH HAa MX ONUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETYMK 3JIEKTPHUECKOU
OHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOpBI, HArpeBaTeJIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTElb
IOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBJICHUN U
HE0O0X0IMMBbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CcXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCcTar), COCTaBIIATh
CXEMBI 3JIEKTPUUYECKHX LIeNed C MOCIe0BATENbHBIM U MapajuIeIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [IpUBOAUTH HpHUMEpPHl (HAXOAUTH HH(MOPMALKIO O MPUMEPAX) MPAKTUYECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH NIpU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpAaHEHMs 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIleH Cpeae;

® OCYLIECTBJISATh NOMCK HH(pOpManuu Qusndeckoro coaepkanuss B VHTepHere, Ha
OCHOBE MMEIOLIUXCSA 3HAaHUN M MyTEM CpaBHEHUS JONOJHMUTENbHBIX HCTOYHHMKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCMOJb30BATH NPHU BBITOJHEHUN YYEOHBIX 3aJaHUI HAyUHO-TIOMYJISPHYIO JIUTEPATYPY
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJeTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHOpMaLUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® Cco3JaBaTh COOCTBEHHBbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PM3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOJMYHO  MPENCTaBIATh  Pe3yJbTaThl MPOEKTHOW MM  HCCIEN0BaTeNbCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HMCIIOJIb30BaTh M3YYEHHBIH MOHATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINICHUE MTPE3CHTAIEH;

® I[Ipu BBINOJIHEHUU Y4YEOHBIX IPOEKTOB W UCCIEJOBAHUM (PU3MUECKUX TMPOIIECCOB
pacrpenenaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 3aJayaMH,
CIIEIUTh 3a BBHIMOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHWBATh COOCTBEHHBIM BKJIAJ B  JIEATEIBHOCTh  TPYIMIBI, BBICTPAWBATh
KOMMYHHUKAaTHBHOE B3aMMOICHCTBHE, IPOSBIISASL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonuy oOyuenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Y 00YHAIOIINXCSI YMEHUI:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCUTEJIbHOCTh MEXaHMYECKOro JABMkKeHUs, nedopManus (ynpyras, miacTH4eckas),
TPEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKue KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ©  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATBHO30PKOCTh, CIIEKTPhl HWCIYCKaHWS M TOrNIomieHus, anbda, Oera- ¥ ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBI)KEHUE, CBOOOHOE MaIeHHE T, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWIXKEHHE, OTpPaXCHHE 3BYKa, NPSIMOJIMHEMHOE PaCIpPOCTPAHECHHE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3IYYCHHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM CUCTEMBl, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LIyHAaMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE JIy4H, PaJHOAKTHBHOE W3IyYeHHE NPUPOJIHBIX MHUHEPAIIOB,
NEeCTBUE PaIMOaKTUBHBIX M3TYYEHH HAa OPraHU3M 4YeJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Tel U (U3UUYECKUE SIBICHUS, UCTIONb3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpPEHHE, MepeMEIIECHNE, MyTh, YIJIOBAasl CKOPOCTh, CHJIa TPEHUS, CHUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOTHOTO TMAJCHHs, BEC Tella, UMITYJIbC TeJa, UMITYJIbC
CHUJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIbHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKast
DHEprus, TOJHas MEXaHW4YecKash HSHEprusi, MEepuoJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTeb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TIPABWIIHBHO TPAKTOBATh (PU3MUYECKHH CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEIUYMHY C JPYTUMHU BEITUYHMHAMHU, CTPOUTH
rpaduKu H3yuYeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCTIOJIb3Ys 3aKOH
COXpAHEHUs HHEPruHu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPIO3ULIUH CHUJI,
MIPUHITAIT OTHOCUTEILHOCTH [ anuiiesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHECHHS 3aps/IOBOTO U
MacCoOBOTO YHCEN TMpU SACPHBIX peakUMsX, MOpU ITOM JaBaThb CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BHIPAKCHHCE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl W CBOMCTBA TEJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallud  IPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pewath pacu€THble 3aaun (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHMH), HCIIOJb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIUE WIN
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOAUMBIC Ui PELICHHUS,
IPOBOAMTH pPAcUéTbl W OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METO/0B,  MCIIOJb3ysl ~ ONMCAaHUE  HCCIEAOBAaHUS,  BBIICJIATH  IPOBEpAEMOE
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKA HPOBEAECHUS MCCIEJOBAHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTD
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIoOKeHHE OEIOr0 CBEeTa B CIHEKTP, M3yYEHHE CBOMCTB HM300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3IYUYEHHs): CaMOCTOSTEIbHO
coOHMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaOOpa 060PyAOBaHMS, ONIUCHIBATE X0/ OINbITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

HIPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3NYECKMX BEIUYMH C HCHOJIb30BaHUEM
OpSIMBIX W3MEpPEHUN (3aBUCUMOCTh IyTH OT BpPEMEHH IIPpH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBeTa OT yrIjla HaJeHus U
yrja IpejoMJIeHUsl OT yria MaJeHus): IJIaHUPOBaTh UCCIIEI0OBAaHUE, CAMOCTOSITEIBLHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3yjbTaTaMm
WCCIIE/IOBAHMSI;

MPOBOANTH KOCBEHHbIE HU3MEpPEHHUs (U3NUECKUX BEIMYMH (CpeqHsis CKOpOCTh H
YCKOpPEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaaeHHUS,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHWyeckas padbora u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCcKOro M NPYXKMHHOTO
MasTHUKOB, ONTHYECKas CWiIa CcoOUparouieil JMH3bI, paJUOAKTUBHBIA  (HOH):
IUIAaHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, cienysl MPeAJIOKEeHHON MHCTPYKIHMH, BBIUUCISATH 3HAUEHUE BEJIUYUHBI U
AQHAIM3UPOBATh IOJYUYEHHBIE pe3ylbTaThl C YYETOM 3a/laHHOM MOrPEeUIHOCTH
U3MEPEHHUI;

coOyoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
00opyaOBaHUEM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (M3MUECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEYHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTAHETapHast MOJEIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOTI'O S/pa;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUIOMETP, TATUYMKU MMOJIOKEHHUS,
paccTOSTHUS U YCKOPCHHSI, PaKeTa, 9X0JIO0T, OYKH, IIEPUCKOT, (poToarnmapar, ONTHISCKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucCIoib3ys 3HaHUS O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMaTHYHBIC PUCYHKH MU3YUYEHHBIX TEXHUUYECKUX YCTPOMWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTUYECKUX IPOLIECCOB MPHU PEUICHHH Yy4eOHO-
MPaKTUYECKUX 3aJ1a4, ONTUYECKUE CXEMBI JJISI TOCTPOEHUS M300paKEHUN B IUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOW JKHM3HM M OOecredeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUs 3J0pOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIIeH Cpeae;

OCYHIECTBIISITh TMOUCK uHPopManuu (Qusudeckoro coaepkanusi B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHpPYSl TOUCKOBBIM 3allpoc, HAXOIUTh ITyTH OMPEICIICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOH WH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUU U
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh TIPH BBITIOJHEHUH YUYCOHBIX 3aJlaHUN HAYIHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3MYECKOTr0 COJEp)KaHUs, CIPABOYHBIE MaTepualbl, pecypcbl cetu HWHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHbBIE M YCTHBIE COOOINEHUs HAa OCHOBE MH(pOpMAIUU
W3 HECKOJbKUX HMCTOYHUKOB (DHU3MYECKOTO COJACpKAHUSA, MyOJIWYHO TPEICTaBIATH
pe3yabTaThl TPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIN TOHATUHHBINA ammapar H3y4aemoro pasziena (U3NKd U
COTMPOBOXAATh BBICTYIUICHHE TMpe3eHTAIMell ¢ y4€TOM OCOOEHHOCTEH ayauTopuu
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Konrposbnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoThI padoThI
Pa3nes 1. ®uszuka u e€ posib B NO3HAHUM OKPY:KAKOIIEro MHUpPa
1.1 dusKKa - HayKa O TPUPOIC 2 1 https://m.edso0.ru/ZJ2UI3BMX
1.2 dusnyecKue BEITUYNHbI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAYYHBIH METO/I TO3HAHHSI 2 1 https://m.edso0.ru/ZOL7QLIIS
Hroro mo pazneny 6
Pa3znen 2. [lepBoHayaibHbIe CBeIE€HUS 0 CTPOCHUH BellleCTBA
2.1 CrpoeHue BelecTna 1 https://m.edsoo.ru/2SJI151M41
2.2 JlpIKeHite i B3aNMOJICHCTBHE HaCTHIL 2 1 https://m.eds00.ru/ZXDKQLXCC
BEILIECTBA
2.3 ArperaTHble COCTOSHUS BELIECTBA 2 https://m.eds00.ru/ONOV1XY1K
Hroro no pasneny 5
Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl
3.1 Mexannueckoe IBUKEHHUE https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepnus, macca, MIOTHOCTh https://m.eds00.ru/GXPU4MT5P
3.3 Cwuta. Bunsr cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B
4.1 Hasnenwue. [Tepenaya naBieHus 3 https://m.edsoo.ru/X0DW367P2



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

TBEPABIMH TEJIAMU, KUIKOCTIMU U

razamu
4.2 JlaBieHue KUIKOCTH https://m.edso0.ru/2MVXZ0KL4
4.3 ATMochepHOe TaBlIcHHE https://m.eds00.ru/T7134SXNO

JlelicTBUE )KUJIKOCTHU U ra3a HA

4.4 ) 7 3 https://m.edsoo.ru/NFE60Y8NK
NorpyXEHHOE B HUX TEJIO
Htoro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTB. JHeprus
51 Pabora u MOITHOCTH 3 1 https://m.edsoo.ru/75LMREDY1
5.2 ITpocTeie MexaHU3MbI 5 https://m.edso00.ru/504NQXKX9
5.3 MexaHu4uecKas SHEPrust 4 1 https://m.eds00.ru/G30454EMT
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KosmnuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/m Konrposbnusie IIpakrnyeckue
MPOrpaMMblI Bcero o0pa3oBaTeIbHbIE PeCypChl
padoThI padoThI
Pa3pen 1. TenioBbie sIBJICHUS
1.1 CrtpocHue U CBOMCTBA BEIIeCTBA 7 https://m.edso00.ru/R8QZNCIPM
1.2 TemmoBsIe IPOIIECCHI 21 1 5 https://m.edso0.ru/FI42A5VZA
Hroro mo pazneny 28
Paznen 2. DiiekTpryeckre 1 MArHUTHbBIE SIBJICHUS
2.1 DUICKTPHHCCKHE 3apA/IbI. SAPAKCHHEIC 7 1 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [ToCTOSTHHBIH AIIEKTPUUECKHI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHBIC SBIICHHSI 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DJeKTPOMArHUTHAS MHYKIUS 4 https://m.edso00.ru/7QODS8EL15
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
I[MTPOI'PAMME '



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB M TeM

dyeKkTpoHHbIE (LM (POBbLIE)

Ne i/m Konrposbnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE PeCypChI
padoThI padoThI
Pa3zpen 1. Mexann4deckue siBJICHUSA
M 0
1.1 CRATITCCIOE ABMICEIIE 1 CHOCODH 10 1 https://m.eds00.ru/CEOGHRGTL
€ro OIHMCaHUs
1.2 BzaumoericTBre Tei 20 1 https://m.edsoo.ru/UC1RQAFAC
1.3 3aKOHBI COXPaHEHHSI 10 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazneny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 MexaHHueCKue KojgeOaH st https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHn4eckue BOJHBI. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazgeny 15
Pa3nen 3. DjIeKTPOMATHUTHOE T0JI€ U DJIEKTPOMATHUTHBIE BOJIHBI
3
3.1 HICKTPOMATHITTHOC TOJE 1 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIC BOJHBI
Hroro mo pazneny 6

Pa3nen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOoHBI PacpPOCTPaHEHHUs CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI B ONITHYECKHEe TIPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP https://m.edso0.ru/2Z5AH0DTO

Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pasznen 5. KBanroBble ABJIeHUA

nu
5.1 CTYCKAIHE 1 HIOTTIOMEHHE CBETa 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CTtpocHre aTOMHOTIO siIpa 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHbie peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3neu 6. [loBTopuTe1bHO-000011a101M I MOAYJIb
[ToBTOpEeHME M 00OOIIEHNE
6.1 cozepkaHus Kypca Gusuku 3a 7-9 9 2 https://m.edsoo.ru/JKQXVJ8BE
KJ1ace
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®usuka — HayKa O PUPOJE.
SIBnenus npupoasl.
Pu3nyecKue SIBICHUS.
CrapToBas JUarHocTHKa

https://m.edsoo0.ru/35YPBIW5K

MexaHu4deckue, TEIUIOBEIE,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnyeckne BeTUIUHBI H UX
U3MepeHne

https://m.edsoo.ru/116U53L6H

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

Ypoxk-uccienoBanue
"N3mepenue TemrnepaTypsl
IIPY IOMOILM >KHIKOCTHOTO
TEPMOMETpa U AaTYUKa
TEeMIIEpaTypbl"

https://m.edsoo.ru/VVOGCNS8IMP

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKU U3YUYatOT
MIPUPOAY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanusa. Onucanue
(bU3MYECKUX SIBICHUU C
IOMOIIBIO MOJIETIEN

Ypoxk-uccienoBanue
"[IpoBepka runoTes3sl:

https://m.edsoo.ru/3LPP2HP X2

https://m.edsoo.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JAIBHOCTH MOJIETA IIAPUKA,
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIE, YeM OOJIbIIIE
BbICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE IUCKPETHOE
CTPOCHUE BEIECTBA

https://m.edsoo.ru/F5PU40LYR

10

JIBM>KeHUE YacCTHUIl BELIECTBA

ypOK-I/ICCJ'IeI[OBaHI/Ie «OnBITH
110 Ha6J'IIOI[eHI/IIO TCIIJIOBOTO
pacIupCHUs ra3oB»

ArperaTHble COCTOSHUS
BELIECTBA

https://m.edsoo.ru/HO31SN1F3

https://m.edso0.ru/FT87UNTLS

https://m.edso00.ru/STRDWACXM

11

B3anmocBs3b MexIy
CBOMCTBAaMHM BEMISCTB B
Pa3HBIX arperaTHbIx
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

https://m.edsoo.ru/AWMI1DBI148

12

MexaHudeckoe IBIKEHHUE.
PaBHOMepHOE 1
HEPaBHOMEPHOE JIBUKEHHE

https://m.edsoo0.ru/3W6CCIHB1

13

14

15

Cxopocts. Enuanist
CKOpPOCTH

Pacuer nytu u BpemeHu
JIBYDKEHUS

WNuepuus. 3aKkoH UHEPLH.

https://m.eds00.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo0.ru/KX55101BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

BzauMmoaenicTBre TEI Kak

IIpUYrMHa U3MCHCHHUA CKOPOCTH

JABHXXCHHA TCJI

16

IlnotHOCTE BemiectBa. Pacuer
Macchl U 00beMa Tejia 1o ero

IINIOTHOCTHU

https://m.edso0.ru/0S71X3DPS

17

18

JlaGoparopHnas pabota
«Onpeznenenue MIOTHOCTH
TBEPAOTO TEIa

Pemrenne 3ama4d mo reme
"ITmoTHOCTE BemecTna"

https://m.edso00.ru/OH22PX7CX

https://m.edso0.ru/50DYVY G49

19

Cuna xak XxapakTepuCTHKa
B3aumoercTeusa tea. Cuia
ynpyroctu. 3akoH ['yka

https://m.edsoo0.ru/NV56FY1G2

20

JlaboparopHnast pabota
«3yueHne 3aBUCUMOCTH
pactspkeHus (aedopmarivin)
MIPYKUHBI OT MIPHUIIOKEHHOM
CHIIBD»

https://m.edsoo0.ru/PXXW6DHXE

21

22

23

SBnenue tarorenusa. Cuia
TKECTHU

CBs3b MCKOY CHJIOH TSXKECTU

" Maccoil Tena. Bec Tena.
Pemrenue 3agad mo reMme
"Cua Tsoxkecti"

Cuna TsKeCTH Ha ApYTHX
ma"erax. dusnueckue
XapaKTEPUCTHUKU IJIAHET

https://m.edsoo.ru/OCWJIXFNOE

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI

24

N3mepenne cuit. JlunamomeTp

https://m.edsoo.ru/IT1ZGKCKH

25

26

27

Bec Ttena. HeBecoMmocTh

Ciio)eHue AByX CHII,
HaIpaBJIEHHBIX 10 OJTHOM
npsmoil. PaBHoecTByommas
CHII

Pemrenne 3ama4d mo reme
"PaBHopeiicTByromas cuin"

https://m.edsoo.ru/UAQ1SQ8RE

https://m.edso0.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

JlaGoparopHnas pabota
«M3y4yeHue 3aBUCUMOCTH
CWJIBI TPEHUS CKOJIBKEHUS OT
CWJIBI JJaBJICHUS U XapaKTepa
CONPUKACAOIINXCS
IIOBEPXHOCTEN

https://m.edsoo.ru/TAQP4B30A

30

31

32

Pemenue 3amau Ha
onpeAeseHue
PaBHOJACHCTBYIOIIEH CHJITBI

Pewrenue 3amad o remam:
«Bec Tenay, «['papuueckoe
n3o0paxeHue cuim», «CUibm,
«PaBHOACHCTBYIOIIAS CHAID»

KonTponpHas pabota mo
TeMaM: «MexaHn4ecKoe
IBIDKeHME», «Macca,
IUIOTHOCTEY, «Bec Tenay,

https://m.edso0.ru/5YY23XXSD

https://m.edso0.ru/T9V639RZF

https://m.edsoo.ru/PAROSWE4D



https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

«['padmueckoe nzodpaxeHue
cin», «CHbD»

33

34

35

36

JNasaenue. CriocoObl
YMCHBIICHHUA U YBCIIMUCHUA
JaBJICHHUS

JaBienwne raza. 3aBHCUMOCTD
JABJICHUS Ta3a OT 00bEMa,
TEeMIIepaTypbl

[lepenaua naBneHus
TBEPABIMU TEJIaMHU,
JKMJIKOCTSIMH U ra3zaMu. 3aKOH
ITackamns

Z[aBJ'ICHI/Ie B X KMJKOCTH U rasc,
BBI3BAHHOE JCWCTBUEM CHJIbI
TAXKCCTHU

https://m.edsoo.ru/25TVMI1FDL

https://m.edsoo.ru/544Y MX9WR

https://m.edso0.ru/CG5P0SNWO

https://m.edso0.ru/K7T1219UC

37

Pemrenue 3agad mo reMme
«JlaBlieHYE B KUJIKOCTH U
rase. 3akoH Ilackaisa»

https://m.edsoo.ru/UHHC5RB6W

38
39

CooOmiaromuecs cocyabl

I'mppaBnuueckui mpecce

https://m.edsoo.ru/7THDBMDHR?2

https://m.eds00.ru/67X2LF396

40

Manomertpsl. [lopuiaeBon
JKUJIKOCTHBIA HACOC

https://m.edso0.ru/5G846G718

41

AtMmocdepa 3emiu. [Ipudaunbl
CYILIECTBOBAHMS BO3TyIIHON
000JI04KH 3eMITH.
3aBUCUMOCTh aTMOC(HEPHOTO
TaBIICHUS OT BBICOTHI HaJl
YPOBHEM MOpsI

https://m.edso0.ru/DRO6ZPW1M



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Boznyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

44

45

N3mepenue atMochepHOTro
nasienus. Oneit Toppuuenau

3aBUCUMOCThH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HAJl
YpOBHEM MOPS
bapomerp-anepous.
ATMoOcdepHOe aBJIeHHE Ha
Pa3IMYHBIX BBICOTAX

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWJFWMZIJ

https://m.edsoo.ru/\WVBNXTP7GR

46

Pemenne 3amad mo Teme
"ATtmocdepHoe nasieHue”

https://m.edsoo.ru/YWVWL5TA1

47

48

49

50

JlelicTBHE KUAKOCTH U Ta3a Ha
MIOTPy>KEHHOE B HUX TEIO.
ApxumenoBa cuiia

JlaGopatopHnas pabora
«Onpenenenne
BBITJIKUBAIOIIEH CUJIBI,
JIEWCTBYIOILEH HA TEJIO,
MOTPY>KEHHOE B JKUIKOCTHY
JlaGopaTopnas pabora 1o
teme «MccnenoBanue
3aBHCUMOCTH Beca Tejia B BOJIE
0T 00béMa MorpyKeHHOH B
KHJIKOCTh YaCTH TeJa»

IInaBanue Texn

https://m.edso0.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

https://m.edsoo.ru/QUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopaTopHas pabota
"KoncrpyupoBanue

https://m.edsoo0.ru/BGOVBS63P



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

apeoMeTpa uin
KOHCTPYUPOBAHUE JIOAKHU U
OIpeJielieHue e€
rpy3onoabEMHOCTH"

52

Pemenue 3ama4d mo Temam:
«ITnaBanue cynos.
BosznyxomiaBanue»,
«JlaBieHue TBEpABIX TE,
JKMJKOCTEH M Ta30BY

https://m.edsoo.ru/R7VHLAG0Q

53

Mexanuyeckas pabora

https://m.edsoo.ru/1YIR6J7L5

54

55

Mormnocts. EquHuibet
MOIIIHOCTHU
VYpoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIpH
moabEMeE 1o JiecTHHIE"

https://m.edsoo.ru/4UUXIHR1X

https://m.edso0.ru/GDB065558

56

[Ipocteie MexaHu3MBI. Phryar.
PaBHOBecue cun Ha ppiyare

https://m.edso0.ru/8YRUOUGS?2

57

KonTponbhas padbota no teme
«/laBiIeHHE TBEPBIX TE,
JKHUIKOCTEHN U Ta30B» /
Bcepoccuiickas npoepouHas
pabora

https://m.edsoo0.ru/DWLOWQXQZ

58

PesepBHylit ypok. Pabota ¢
TEKCTaMHM 110 TeMme «JlaBieHue
TBEPABIX TEN, )KUIAKOCTEH 1
ra3oB» / Becepoccuiickas
MpoBepoyHas pabora

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B TexHuke, ObITY U

0.5

https://m.edsoo.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

npupoje. JlaboparopHas
pabora «MccienoBanue
YCIIOBHIA PABHOBECHS PhIYara

60

Pewenue 3amad o reme
«Y cII0BUsL paBHOBECHUS
pbI4ara

https://m.edsoo.ru/6 AXDHFS8N

61

Koaddurment nonesnoro
JNEUCTBUS MEXaHU3Ma.
Jlaboparopnas pabota
«M3mepenne KIIJI HaknoHHOM
TUTOCKOCTIY

0.5

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

62

63

Penrenue 3amau o teme
"Pabota, momHocTs, KIT/1"

Mexanuyeckas SHEprusi.
Kunetnueckas u
MOTEHIMAIbHAs SHEPT U

https://m.edsoo.ru/VEF5XBOLVS

https://m.edso0.ru/3HOE7HOYK

64

3aKOH COXpaHEHUs
MEXaHUYECKOH SHeprun

https://m.edso0.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepUMeHTaIbHOE
orpezieNieHue U3MEHEHUS
KUHETUYECKON U
MOTEHIMATBHON SHEPTUU IPU
CKaTBIBAaHUHU TEJa 10
HaKJIOHHOM miockocTu"

https://m.edsoo.ru/5sM7E7YTZC

66

KonTponbhas pabota no teme
«PaboTa 1 MOILIHOCTb.
OHeprus»

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepsHsiii ypok. Pabora ¢

67 TEKCTaMH 110 TEME 1 https://m.edso0.ru/MJJPGGSA3
"MexaHnueckoe IBrxenue"
PezepsHslii ypok. Pabora ¢
68 TekcTamu 110 Teme "Pabora. 1 https://m.edso00.ru/XT2SMNZYM
MomiHocts. DHeprus"
OBILIEE KOJIMYECTBO YACOB 68 12

[10 [TIPOT'PAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypChl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPUU U UX ONBITHBIE
MTOATBEPKICHUS

Macca u pazmep aTOMOB U
MOJICKYJT\BXO/IHAsI
KOHTpOJIbHAst paboTa

Mopaenu TBEPAOTO, KUAKOTO U

ra3o00pa3HOro COCTOSHUHN
BEIIIECTBA

https://m.edso0.ru/10BIEJ8GQO

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

OOBsicHeHHE CBOWCTB
TBEPIOTO, JKUIAKOTO U
ra3o00pa3HOro COCTOSHUM
BEIIeCTBAa Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-
KMHETUYECKOU TeOpuu

Kpucrannmmueckue u
amopdHbIe Tena

https://m.edso0.ru/DJYTZQHS83

https://m.edso0.ru/8G73PVM40

CmaunBaHue u
KaWUIIPHOCTb.
IToBepXHOCTHOE HATSKEHUE

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

TemoBoe pacimmpenue u
CHKaTHe

https://m.edsoo.ru/ISN30KS8L



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBs3b
TEMIIEpPaTypPbl CO CKOPOCTHIO
TETUIOBOTO JIBHYKCHHSI YaCTHI]

https://m.edso0.ru/5XSV6F15B

BryTtpeHHss 3HEprus.
CriocoOb1 U3MEHEHUS
BHYTPEHHEHN DHEPTUU

https://m.edsoo.ru/BBVCI9IMHG6

10

11

12

Buae! Tennonepenaun
Ypok-koHpepeHIus
"IIpakTHueckoe
HCII0JIb30BAaHUE TEIJIOBBIX
CBOMCTB BEILIECTB U
MaTepHaJIOB B IEJIAX
sHeprocoepexeHus"

KonnuecTBO TEIIOTEHL.
Y nenpHas TEMJI0EMKOCTh

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU9100QFZW

https://m.eds00.ru/88291DDI1Z

13

YpaBHEHHE TEIOBOTO
Oamanca. TermooOMeH u
TEIUIOBOE PAaBHOBECHE

https://m.edso0.ru/P520QUVQJE

14

JlaGopaTtopHnast pabota
"HccnenoBaHue siBIEHUS
TeriooOMeHa pu
CMEIIMBaHUH XOJIOAHOH U
ropsiuei Bogs"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer KonnuecTBa TEIIOTHI,
HEOOXOIMMOTO ISt
HarpeBaHus Tea u
BBIJICTISIEMOTO UM TIPH
OXJIKICHUH

https://m.edsoo0.ru/JSMRA1APW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

16

JlaboparopHas pabota
"OnpenaeneHue yaenabHOR
TEIJIOEMKOCTH BenlecTna"

https://m.edso0.ru/401T1ZJAH

17

18

19

DHeprus TomiMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

[InaBneHue u OTBEpICBaHE
KPUCTAJUTMYECKUX TEJl.
VY nenbHas TeIu10Ta ILUIABICHUS

JlaGopaTopHnas pabota
"OnpeneneHue yaeabHOU
TEIJIOTHI IIJIaBJICHU Jibaa"

https://m.edso0.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF

https://m.edso0.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHIeHcanus. Mcnapenue

https://m.edso00.ru/COQG4DQKML

21

Kunenwe. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJEHCAIIUU. 3aBUCUMOCTD
TEeMIIepaTyphbl KUTIEHHUS OT
aTMoc(hepHOTro JaBiIeHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxunocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"Onpenenenne
OTHOCUTEIbHOW BIAXKHOCTH
BO3qyXa"

https://m.edsoo.ru/7KP37W0J1

23

24

Pemenue 3agaq Ha
ONpeeIeHUE BIAKHOCTH
BO3yXa

[IpuHIMIBI PaOOTHI TETLTOBBIX
nsurareneit. [lapoBas

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWY G6



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /[Burarens
BHYTPEHHET'O CTOPaHUs

25

26

27

28

29

KII/I TerutoBoro aBuraressi.
TennoBbie ABUTATENH U
3al[MTa OKPYKAIOIIEH CpeAbI
3aKOH COXpaHEHUs U
MIPEBpAILCHHS SHEPTUU B
TEIUIOBBIX ITpoLieccax

[ToaroroBka K KOHTPOJIHHOU
pabote 1o Teme "TeroBsie
apreHus. MamMenenue
arperatHbIX COCTOSTHUI
BeniecTa"

KonTponbHas pabota mo Teme
"TermnoBble IBICHUA.
N3meHeHue arperaTHbIX
COCTOSIHUH BemecTna"

3HeKTpPI3aI_[I/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apA10B

https://m.edsoo.ru/UJASDRDOH

https://m.edso0.ru/B1KX6RPQ9

https://m.edso0.ru/9AQ53CC7C

https://m.edso0.ru/0X03133KU

https://m.edso0.ru/9E85KDOMD

30

Ypok-uccnenoBanue
"OnexTpuzanus Ten
VHIYKIHAEH U ITPU
CONPUKOCHOBEHUN"

https://m.edsoo0.ru/JALOFK67J

31

32

Bzaumoneiicteue
3apsOKEHHBIX TeJl. 3aKOH
Kynona

DNEKTPUYECKOE TOJIE.
Hanpsi>xeHHOCTB

https://m.edso0.ru/LIJCQZZS9

https://m.edso00.ru/N79CZ2GZ1J)



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

AJIEKTPUYECKOTO IOJIS.
[TpunHLIMI Cyneprno3UINH
AIEKTPUUYECKUX MOJIeH

33

Hocurenu snekrtpudeckux
3aps0B. DJIeMEHTapHBIN
3apsia. Ctpoenue atoma

https://m.edsoo.ru/AFOIKADMV

34

35

36

[TpOBOAHUKY U AUDIICKTPUKH.
3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiaa

Pemenue 3amgau Ha
IMPUMCHCHHC CBOJMCTB
QJICKTPHUUYCCKUX 3apAa0B

DIIEKTPUUYECKHI TOK, YCIOBHS
€ro CyIIeCTBOBaHUSI.

W cTOUHMKHY 3EKTPUIECKOTO
TOKa

https://m.edsoo.ru/U8JR991PB

https://m.edso0.ru/SXWWOSWJ5

https://m.edsoo.ru/ISIMP3J3M

37

JlericTBUS 3JIEKTPUYECKOTO
TOKa

https://m.edso00.ru/Q8WUTCKVT

38

Ypok-uccienoBanue
"JleificTBHE IEKTPUUYECKOTO
MO0JIsl HA POBOJIHUKU U
JUDJIEKTPUKA"

https://m.edsoo.ru/ZHMKZM4JU

39

40

DNEeKTpUYECKUN TOK B
MeTalax, )KMJIKOCTSIX U ra3ax

DnexTpudeckas LEeMb U e€
COCTaBHBIE YaCTH

https://m.edso00.ru/E4CO0OQYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopatopHas
pabora "M3mepenue u

0.5

https://m.edsoo.ru/9LHH7UNJI



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

peryiupoBaHUe CUJIbI TOKA"

42

43

44

45

46

47

48

DNEKTpUUECKOe HAMpsKEHHE.
Bonbr™merp. JIabopaTopHas
pabora "U3mepenue u
peryiupoBaHue HanpsHKeHus"

COHpOTI/IBJ'IeHI/IC IMPpOBOAHHKA.
YaenpHOE COIIPOTUBJICHUC
BC€IICCTBA

JlaGopaTopHnas pabota
"3aBUCUMOCTD
AIEKTPUUYECKOTO
COTMPOTUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, TIOMIAIN
MOTIEPEYHOTO CCUCHUS U
MaTtepuaia"

3aBUCUMOCTD CHUJIBI TOKA OT
HanpsokeHus. 3akoH Oma 1
yJacTKa 1enu

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIETO Yepes3
PE3UCTOP, OT COMTPOTHBIICHUS
pE3UCTOpa U HAIPSDKEHHS Ha
pe3ucrope”
[TocnenoBarenbHOE U
napauieTbHOE COeTMHEHUS
MIPOBOIHHKOB

JlaboparopHas paboTa
"IIpoBepka nmpasuiia

0.5

https://m.edsoo0.ru/X7P0JOFGH

https://m.edso0.ru/ESUO5PC4G

https://m.eds00.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE70Q80Q

https://m.edsoo0.ru/X5THIN3RM

https://m.edsoo0.ru/HJ9903493

https://m.edso0.ru/VO3VYPOT8



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

CJI0’KEHHUSI HANIPSKEHUN ITpU
II0CJIEI0BATEIBHOM
COEIMHEHUH JIBYX
pe3uctopon”

49

JlaboparopHas pabota
"IIpoBepka nmpaBuiia AJsl CHIIbI
TOKa MpU NapauieIbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZ]

50

Pewenne 3anau Ha
npuMeHeHue 3akoHa Oma Juist
Pa3IMYHOTO COSAMHEHUS
HPOBO/IHUKOB

https://m.edsoo0.ru/19ZEFKZZ4

51

52

53

54

Pabora u mourHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
[xoyna-Jlenna
JlaGoparopHas paboTa
"OnpezneneHue paboThl U
MOIITHOCTH AJIEKTPHYECKOTO
ToKa"

DNEKTPUYECKHE LIENU U
HOTPEOUTEH FIMEKTPHUUECKON
sHepruu B ObITy. KopoTkoe
3aMBIKaHHUE

IIocTosiHHEIE MAarHuThbl, UX
B3aUMOCHCTBHUE

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoBanue
"N3yuenue nomnei
HOCTOSIHHBIX MAarHuTOB"

https://m.edso0.ru/1GL7RJOOR



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

56

MarnutHoe none. Marautaoe
ojie 3eMIIU U eT0 3HaUcHUE
U1 JKU3HHU Ha 3eMiie

https://m.edso0.ru/R3XXJCRVK

57

58

59

60

61

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"JyIeKTpUUECKUE 3apsibl.
3apsKeHHbBIE Tella U UX
B3aMMOJICHCTBHSI.
[ToCTOSHHBIN JIEKTPUUYECKUI

TOK

KonTtponpsHnast pabora o Teme
"DJIeKTpUUECKUE 3apsibl.
3apspKeHHbIE Tela U UX
B3aUMO/ICHCTBUS.
IToCTOSHHBIN DIIEKTPUYECKUN
Tok" / Beepoccuiickas
poBepoyHas paborta

PeseprHrlit ypok. Pabota ¢
TEKCTaMU I10 TEME
"IIoCTOSHHBIN IEKTPUUECKUI
Tok" / Becepoccuiickas
poBepoyHas paborta

OneiT Opcrena. MarHutHoe
I10JI€ DJIEKTPUYECKOI0 TOKA
MarauTHoe 1moJje KaTyIKy C
TOKOM

[IpumeHeHue
AIIEKTPOMArHUTOB B TEXHHKE.
JlaboparopHas pabota

0.5

https://m.edsoo0.ru/RTA1IB1C5

https://m.edso0.ru/ZISSW4Z7W

https://m.edsoo0.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo0.ru/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

"N3yuenue nencTBus
MarHUTHOTO MOJIS Ha
MPOBOJHUK C TOKOM"

62

63

64

65

66

DIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKa.
Hcnonws3oBanue
AEKTPOABUTATENICH B
TEXHUUYECKUX YCTPOUCTBAX U
Ha TPAHCIOpPTE.
JlaGopaTopHnas pabota
"KoHcTpyupoBanue u
u3ydeHue paboTel
aneKTpoBuraress'

OmnbiThl Papajes. 3aKoH
3JIEKTPOMAarHUTHOM
nHaykuun. [pasuio Jlenna

OnekrporeHeparop. CriocoOsI

MOJIYyUYCHUA BHGKTpI/I‘leCKOI/IW

OHCPI'UH. 3HeKTp0CTaHHI/II/I Ha
BO300HOBJISIEMBIX HCTOYHUKAX

SHEPrUuu

IToaroroBka Kk KOHTPOJIBHOU
paboTe mo Teme
"DnexTpuueckue u
MarHHuTHBIE IBJICHUS"

KonTponbhas pabota no teme

"DnexTpudeckue u
MArduTHBIE BJIeHUS"

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

67

PesepBHbIii ypok. Pabora ¢

https://m.edso0.ru/4B8GKYQ1X



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

TekcTaMu 110 TeMe "TeruioBeie
sBjeHus"

68

OBIIEE KOJIMYECTBO YACOB

PesepHblii ypok. Pabora c
TEKCTaMH II0 TEME 1
"MaruuTtHbie aBiaeHud"

68

I10 ITPOT'PAMME

14.5

https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

MexaHn4ecKoe JBUKCHHUE.
MarepuanbHas TOUKa

Cucrema oTcyera.

OTHOCHUTEILHOCTD
MCXaHHMYCCKOI'O ABMXKCHU A

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPSIMOJIMHEWHOE
IBUKEHUE\BXOIHAS
KOHTpPOJIbHAs paboTa

https://m.edso0.ru/E65RWOZKO0

HepasHomepHoe
MPSIMOJIMHEMHOE IBUKEHUE.
Cpenusis U MTHOBEHHAs
CKOPOCTH

https://m.edso0.ru/L043PYTGB

[IpssMmonuHeHOE
PaBHOYCKOPEHHOE JBHKEHHE.
Yckopenue

CkopocThb MPSMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KEHHUSI.
I'paduk ckopoctr

JlaGopatopHnas pabora
"OnpeneneHue yCKOpeHus Tena
IIPU PAaBHOYCKOPEHHOM
JBY>KEHUH 110 HAaKJIOHHOU
IIJIOCKOCTH"

https://m.edsoo.ru/SKUYWCHB0

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1IKKINJFOS8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB00OIHOE aJIEHUE TEIL.

TpPEHUs CKOJIbKEHuUs"

8 https://m.edsoo.ru/NMQA4GGEQ
OnbiThl ["anunes
PaBHOMEpHOE ABMXKEHUE 110

9 oxpysuoctu. lepuonu https://m.eds00.ru/PVRBIDTTH
gactoTa oOparnienus. JInneinas
1 YIJIOBasi CKOPOCTH

10 Henrpoctpeutenkioe https://m.edsoo.ru/O5LFGWEZY
YCKOpCHHE

11 Hepauit saxo Hetorora. https://m.eds00.ru/TADTURL3K
BekTop cuibl
B i H .

12 oot guaKOH proTora https://m.edsoo.ru/5A28NGVEV
PaBHOpelicTBYIOIIAA cHta

13 Tperuit saxor Herotona. https://m.eds00.ru/XPEY G64RM
Cymniepnio3uniys cui

14 Petnerue saziai Ha https://m.eds00.ru/GEM2S4HK9
pUMEHEeHHEe 3aKoHOB HbroTOHA

15 Cuna ympyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 Petuerine sapat no reme «Cua https://m.eds0o.ru/HMLIAMN12
YIPYTOCTHY
JlaGopatopHnas pabora

17 «OmnpeneneHue KeCTKOCTH https://m.edsoo.ru/T4APAJAFV1
PYKUHBI»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRAS8I7

19 Petuertie sapat 1o Teme «Cua https://m.eds00.ru/PIDH2DCIT
TPEHUSD)
JlaGopatopHnas pabora

20 "OnpeneneHue ko3 punreHTa https://m.edsoo.ru/C56RD8KX8



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

21

Pemrenue 3agad mo reMme
"3akonsl Herotona. Cuna
ynpyroctu. Cuia TpeHus"

https://m.edso0.ru/VT3T38KBU

22

Cuia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
naJIcHUs

https://m.edsoo.ru/MEETXGF60

23

VYpoxk-koHpepeHuus
"JIBuKEHHE T BOKPYT
IPaBUTALMOHHOIO LIEHTpa
(Conneunas cucrema).
lamaktukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

Pemrenne 3agad o reme "Cuia
TSIKCECCTHU U 3aKOH BCGMI/IpHOFO

TSATOTCHUS "

[lepBasg kocMHuueckas
ckopocTbk. HeBecoMocTh u
Meperpy3Ku

PaBHOBecue marepuanibHONR
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpaieHusi. MOMEHT CHUJIBI.
LenTp TsxecTn

PaBHOBeCcHe MaTepuaibHON
TOYKH. AGCOIIOTHO TBEPOE
Teno. PaBHoBecHe TBEPAOTO

TeJla ¢ 3aKpEIIEHHON OChIO
BpaieHusi. MOMEHT CHUJIBI.

https://m.edso0.ru/V02GV8YAT

https://m.edso0.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

LenTp TsxecTn

28

29

30

Permrenue 3agad mo reme
"MowmeHT cuibl. Llentp
TsoKecTH"

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme
"MexaHn4yeCcKoe IBUKEHUE.
Bzaumopneticteue ten"
KontponbHas paboTa mo teme

"MexaHn4yeCcKoe IBUKEHUE.
BzaumonetictBue Ten"

https://m.eds00.ru/0QJSN205C

https://m.edso0.ru/8D7SUVX5J

https://m.edso0.ru/J1BOUJ2YG

31

Nmnynsc Tena. UMmynsce cuisl.

3aKOH COXpaHEHMsI UMILYJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/7P15BWQD?2

32

Pewmenne 3amau mo reme
"3aK0H coXxpaHEHHs UMITyJbca'

1

https://m.edsoo.ru/LQO6EH8F9

33

34

VYpoxk-koHpepeHuus
"PeakTHBHOE ABUKEHUE B
MIPUPOJIE U TEXHUKE"

Mexanunueckas paboTa u
MOIIHOCTb

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOY XP

35

PaGora cuinbl TsKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaboparopHnast pabota
«Onpenenenune padoThI CUIIBI
TPEHUS IIPU PAaBHOMEPHOM
JIBYDKEHUH TEJa 10

https://m.edsoo0.ru/609HFE1P8



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

TOPHU30HTAIIbHOU
ITOBEPXHOCTU»

37

38

39

CBs3b 9HEprUM U paboTHI.
ITorenumanpHas SHEpPIrust
Kunernueckas sHeprus.
Teopema 0 KHHETHYECKOM
SHEeprun

3akoH COXpaHCHUA OHCPIUU B
MCXaHHUKC

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

Jlaboparopnas pabora
«M3ydeHune 3aKk0Ha COXpaHCHHUSI
SHEPTHUM

https://m.edsoo0.ru/0TVK8KJIXB

41

42

KonebartenbHoe ABHKEHUE U
€ro XapaKTEePUCTUKU
3aryxaroiue KoneOaHusl.

BrinyxaeHHbIe KOneOaHusl.
Pezonanc

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

43

MaremMaTnyeckuii u
MPYKUHHBIA MaSTHUKU

https://m.edsoo0.ru/O71PZDM11

44

Ypoxk-uccienoBanue
«3aBUCUMOCTH TEpUOa
KoJe0aHuii OT JKECTKOCTH
MIPY>KUHBI U MacChl Tpy3a»

https://m.edsoo.ru/BACAGR4KS

45

46

[IpeBparieHre sHEprUn Npu
MEXaHUYECKUX KOICOaHHSIX
JlaGopatopHnas pabora
«OrmpeneneHue YacToThl U
nepuoja Konebanui

https://m.edsoo.ru/RPN7BUG55

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

MIPY’>KMHHOI'O MAsITHUKA»

47

JlaGopaTopHas paboTta
«IIpoBepka He3aBUCHMOCTH
nepuoja Koiebanuii rpysa,
MOJIBEIICHHOT0 K HUTHU, OT
MAacChI Tpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

49

50

MexaHH4YeCKHe BOJIHEI.

CBolCTBa MEXaHUYCCKUX BOJIH.

[IpononpHBIC U TONIEPEYHbIE
BOJIHBI

Ypok-koH(bepeHus
"MexaHHYeCKHE BOJIHEI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

3Byk. Pacnipoctpanenue n
OTpa)XKEHHE 3ByKa

https://m.edsoo0.ru/QHBQ3U5XV

https://m.edsoo0.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDB5

51

Ypoxk-uccienoBanue
"HaOmroaeHre 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo0.ru/5SRPRGGZVS§

52

53

54

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKHI PE30HAHC
VYpoxk-koHpepeHuus

"V bTpa3ByK U HHPPA3BYK B
MIpUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHbI
coxpaHeHus. MexaHnueckue
Koye0aHus ¥ BOJHEI"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV57M



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

KonrponsHas pabora o reme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue KoyiebaHus u
BOJIHBI"

https://m.edsoo.ru/Z\VVD7Z44VH

56

DNeKTpOMarHuTHOE ToJIe.
9HeKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo0.ru/KAKC7HSCG

57

58

59

60

61

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

Ypok-koupepennus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs
COTOBOM cBsA3H"

Ypoxk-uccienoBanue
"N3yueHne cBONCTB
JJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbIO MOOMIIBHOTO
tenedona"

Pemenue 3agau Ha
ONpEeIETICHUE YaCTOThI U JITTUHBI
3J€KTPOMArHUTHON BOJIHBI

DneKTpoMaruuTHas Ipupoaa
cBera. CKOpOCTh CBETA.
BousiHOBBIE CBOlICTBA CBETA

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo0.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBera.
[IpssMmonuHeiHOE
pacrnpocTpaHEeHHE CBETa.
3armenus Connua u JIyHsl

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHHUS CBETA.
3epkaina. Pemenue 3aga4 Ha
MIPUMEHEHHE 3aKOHa
OTpa)XKE€HUs CBETA

https://m.edsoo.ru/QONUKCDOB

64

[Ipenominenue cera. 3aKoH
MIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEeHHEE
OTpa)KEHHE CBETA.
Hcnonp30Banue MOJIHOTO
BHYTPEHHETO OTPAXKEHUS B
OIITHYECKUX CBETOBOIAX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH
yTJIa TPEIOMIICHHS CBETOBOTO
Jyda OT yIJia MajeHus Ha

rpanune "Bo3nyXx-cTekio""

https://m.edso00.ru/R800IT10S

67

VYpoxk-koHpepeHuus

"M croib30BaHKE ITOIHOIO
BHYTPEHHETO OTPaKECHHUS:
CBE€TOBO/JbI, OIITHKOBOJIOKOHHAA
CBS3B"

https://m.edso0.ru/0L9F63ZRU

68

69

JInusel. OnTnyeckas cuia
JIMH3EI

ITocTpoenne nzodpaskeHuii B
JIMH3aX

https://m.edsoo0.ru/Z\VV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlabopartopHnast pabota
"Onpenenenue GOKyCHOTO
pacCTOAHUS U ONITUYECKOMN
CWJIBI coOMparomeit JInH3b1"

https://m.edso00.ru/3XTVNZNJJ



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ

71

VYpoxk-koHpepeHuus
"ONnTHYECKUE JTUH30BLIC
npuoops!"

https://m.edsoo.ru/KKVRKOP3D

72

73

74

75

76

77

I'ma3 xak onTuyeckas cucrema.
3penue

Ypok-koudepennus "Jleh ekt
3penus. Kak coxpanuThb
3penue"”

Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HploTOHA.
CrnosxeHue CieKTpaIbHbIX
uBeToB. [ucnepcus ceera

Jlaboparopnas pabota "OnbIThI
10 Pa3JIoKEHUIo Oenoro ceera
B CIIEKTP M BOCIIPUATHIO LIBETA
IIPEIMETOB MPHU UX
HaOJII0ICHNH Yepe3 LBETOBbIE
¢bunabTpel"

VYpok-nipaktukym "BoaHoBbIE
CBOMCTBA CBeTA: TUCIIEpPCHs,
uHTepepeHys u audpaxus”
OmnsiTel Pesepdopaa u
IUTaHeTapHasi MOJIe b aToMa

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edso0.ru/E5I8L6TCH

https://m.edsoo.ru/A1F3HB8Y9

https://m.edso0.ru/P9220VFIV

78

79

[Toctynater bopa. Monens
aroma bopa

Hcnyckanue u nornoueHue
cBeTa aToMoM. KBaHTBI.
JInHenyaTele CIIEKTPbI

https://m.edsoo.ru/OBJPHEQG?2

https://m.edsoo.ru/MILRTHPCO



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO

YPpOoK-IIpakTUKyM

80 "HabmromeHue CrieKTpoB https://m.edsoo.ru/7NCLNW296
ucmyckanus'"

81 PaguoakTHBHOCTE U €€ BHUIBI https://m.edsoo.ru/22H32JWLM

82 CTpOCHHE ATOMHOTO 1pa. https://m.edsoo.ru/IRVFSKOFK
HyknonHast Mojienb

83 PamoakTiBiibie MpeBpaMCHis. https://m.eds00.ru/RA796 TPSP
H3otomns
Pemenue 3agau no reme:

84 "PagroakTHBHbBIC https://m.edsoo.ru/WX2HQP2S6
npeBpatieHus "

85 [Tepurox mosypacmasa https://m.edsoo.ru/WZDJCOES87
VYpoxk-koHpepeHuus

86 "PagroakTHBHBIC H3ITyUCHHS B https://m.edso0.ru/X1J4002C4
IIPUPOJE, MEAULIUHE, TEXHUKE"
SAnepHbie peakuu. 3aKOHBI

87 COXpaHCHHUS 3apsIOBOTO U https://m.edsoo.ru/YOQ2XMKO0
MacCOBOTO YHCEI

88 DHEPIIS CBA3H ATOMHBIX €. https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U DHEPTUH

89 Petuerne sazia 1o Teme https://m.eds00.ru/0DAKHL QAT
"SAnepubie peakuun"
Peakiinu cuHTe3a U JACTICHHS

90 snep. cTounnku sHEprun https://m.edsoo.ru/RMBFQBND7
Connua u 3B€37
Ypok-koudepennus "AnepHas

91 sHepreTuka. JlelicTBus https://m.edsoo.ru/QTNWFW90Q

paZMoOaKTUBHBIX U3ITyUYEHUN Ha



https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q

JKUBBIE OpraHU3MbI"

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme
"DJIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBble siBaeHus"

https://m.edsoo0.ru/TBOXB9TUO

93

94

95

96

97

KontponbHas paboTa mo teme
"DJIeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMArHUTHBHIE BOJHBI.
KBanroBbie sBaeHus"

[ToBTOpeHME, 0000IIEHNE.
JlaGoparopubie paboOTHI MO
Kypcy "B3aumoneiictBue Ten"

IToBTOpenue, o6o0mIEeHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33714 10 TEMe
"TennoBeie nmpouecch”

IToBTOpenue, o6o0mIEeHNE.
Pemmenne pacueTHBIX U
Ka4eCTBEHHBIX 3a/a4 I10 TEME
"KII]I TermIoBsIX aBurarencii'”

[ToBTOpenue, 0600IIEHNE.
Pemenue pacueTHbIX U
KAaueCTBEHHBIX 3a/1a4 110 TeEME
"KIIJI anekTpoycTaHOBOK"

https://m.edsoo.ru/5SUTJAFD6U

https://m.edso0.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7THKU30G3

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, 0600IIEHNE.
JlabopaTopHblie pabOTHI 1O
Kypcy "CBeToBble SIBJICHUS"

https://m.edsoo0.ru/FK30FNRHX



https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX

[ToBTOpenue, o6o0mIeHHE.
PaGora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

99

https://m.eds00.ru/91XS3CXDT

[ToBTOpenue, o6o0mIEHNE.
100 Pabora ¢ TekcTamu 1o teme
"Koxebanus 1 BOJIHBL"

https://m.edsoo.ru/L3YKVIINT

[ToBTOpEeHUE, 0600IICHNE.
101 Pabora ¢ TexcTamu o teme
"CBeTOBBIE gBiIcHUA"

[ToBTOpeHME, 0000IIEHNE.

102 Pabora ¢ TekcTamu o Teme
"KBanrtoBas u syepHas

¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

https://m.eds00.ru/LG3271SQ6

https://m.edsoo.ru/W7IE16NUS8



https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8




MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

pas3indaTrb SABJICHUA MO0 OMHCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (1)I/I3I/I‘IGCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YUYCHHbIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/a4yy B y4eOHYIO, BBLACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

14

1.5

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIECHUS,
UCHOJNB3Ysl (PU3MUECKHE BEIWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaYeHUs U €UHUIIBI (PU3NUECKUX BEIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3alMuCbIBaTb €ro MaTreéMaThu4dCCKOC

BBIPAKECHHE

1.6

1.7

OO0BACHATH (U3UYECKUE SIBICHUS, MPOLECCHl M CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh INPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3HMUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4n B 1 -2 Z[eﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U

(bopMyIIBI, CBS3BIBAIONTNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a




1.8

1.9

YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCIOBUE, TMOJCTABISTH
buznyeckue BeIMYMHBI B POPMYJIIbI U IPOBOIUTH PAcU&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3ajad, OIICHUBATh

PEATUCTUYHOCTH MOJTYYECHHON (PU3UYECKON BETUUMHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
¢u3nUecKUX METOJOB, B ONHCAHWU HCCJICIOBAHUS  BBIACIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUHoTesy),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIMOKH B

XO0J€ oIibITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WU
(¢U3MYEeCKUX  CBOWCTB  Tel:  (pOPMYJIHpPOBAaTH  IPOBEpPSIEMbIC
MPENNONIOKeHNUs, coOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyTOBaHUs, 3aMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUs MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

OPOBOJIUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrol C HCIOIb30BAHUEM MPAMBIX HW3MEPEHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPAThH
YCTAHOBKY W BBIIIOJIHATH U3MEPEHMUS, CIEAYS IPENI0KECHHOMY IUIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€TaTh BBIBOIBI

10 pe3yJibTaTaM HUCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKUUU: MPU BBIMOJIHEHUN U3MEPEHUH coOuparh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

1.13

1.14

1.15

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

71a0opaTOpHBIM 000pyI0BaHUEM

yKa3plBaTh MPUHIUMBI  JCHCTBUS NPUOOPOB M TEXHHUUYECKUX
YCTPOWCTB, XapaKTepHU30BaThb MPHUHLMIBI JEUCTBUSA HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbIO HMX ONHCaHUS,
UCIONBb3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX SBJIEHUN W

HeO6XO,Z[I/IMLIC (pI/ISI/ILIeCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

NOPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(POpPMAIMIO O TpUMEpax)




1.16

1.17

1.18

MPAKTUYECKOTO UCIIOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B Opr}I(aIOHleﬁ cpeac

OCYUIECTBIISITh OTOOP MCTOYHUKOB MHGpoOpManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOET OBITh HEJOCTOBEPHOI

UCIIOJIb30BAaTh npu BBIIIOJIHCHUH yueOHBIX 3alaHui
HAy4YHOINOMNYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrO0  COAEpIKaHMUS,
CIIpaBOYHBIC MaTepuallbl, pecypcbl cetu HHrepHer, Bnanersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOIUYHO JieJaTh KPaTKue COOOIICHUS O
pe3yibTaTax IMPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TpPU HTOM
IrPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLluEe

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

11

1.2

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacissiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3aJja4aMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OLICHUBAThb
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbI, BBbICTPAMBATH
KOMMYHHKATHBHOC B3aHMOHCﬁCTBHe, YUUThIBAsA MHCHUC

OKPY’KaFOIINX

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJB30BaTh IOHATHA

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB ¥ Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/ITICCKOC SABJICHUC




1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CYILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBbIE CBOWMCTBA Tl M (PU3MUECKUE SBICHUS,
UCTIONB3ys (U3WYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYMH, HAXOTUTH (hOPMYIIHI,
CBA3BIBAIOIME JaHHYIO (PU3MUECKYI0 BEIUYMHY C JpYyTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOTMYEecKUX MLIaroB ¢ Momompio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3nYeCKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3al1auu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dhopMyIIbl, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7aud, BbIOMpATh 3aKOHbI U  (HOpMyIIbI,
HEoOXOouMBbIE Ui €€ pElIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHUue (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCICAOBAHNMS, BBIACIIATD
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsSAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢usmueckux  CBOMCTB  Tel:  (opMysnupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOUpaTh  yCTaHOBKY U3  IPEAJIOKEHHOTO

060py,Z[OBaHI/IH, OIIMChIBATh XO OIIbITa U (I)OpMy.III/IpOBaTB BBIBOBI




1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3yJILTAThI

U3MEPEHUI ¢ yIE€TOM 3a/IaHHOM a0COIIOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeUIOKEHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHOH 3aBHCHMOCTH B BHJIE TAaOIUI] U TPaHKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEMIOKCHHOM MHCTPYKLHMHM, W  BBIYHUCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH IHpu  paboTe ¢

71a060paTOPHBIM 000PyI0BaHUEM

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3UYECKUX SABJICHUA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
prOOpPbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE  0003HA4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npruOopaMy U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 310POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B Oprmaromeﬁ cpeae

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpPAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLIETATh HH(POPMALUIO, KOTOpas

ABJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU yqe6HHx SajlaHI/II\/'I HAay4YHO-

HOMYJIIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC




Marepuayibl, pecypcbl cetu  VHTEepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus WHGOPMAIMU U3 OJIHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIMOJIb30BAaTh W3YYCHHBIM IOHATHIHBIN ammapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTallueH

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

9 KUIACC

Kon
NpoBEePsAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NpeAMETHBLIC PE3YJbTAThHI OCBOCHUA OCHOBHOM
06p830BaTeJ'lI)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pa3jinvdaTthb SABJICHUA I1I0 OMHNCAHUIO HUX XapAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (1)I/ISI/I‘I€CKOG SIBJICHUC

13

14

pacro3HaBaTh NPOSBIECHHE W3YYEHHbIX (U3MUYECKUX SBJIEHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYECKUe SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aauy B YYEOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUBUUECKUX SBICHUN

ONKCHIBaTh H3Y4YEHHBbIE CBOMCTBA Tel M (U3MYECKHE SIBJICHMUS,
UCTONB3ysd (U3NYECKHe BEIMYUHBI, INPU OMNHCAHUU TMPABUIIBHO
TpakTOBaThb  (U3MYECKUIl  CMBICA  MCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMSI ¥ €AUHUIIBI (PU3MUECKUX BEITMUMH, HAXOTUTH (hOPMYJIbI,
CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMH

BCJINMYHUHAMMU, CTPOUTDH Fpa(I)I/IKI/I HU3YYCHHBIX 3aBHCHUMOCTE




(bU3HYECKUX BETUINH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TIPOIICCCHI,
UCIIONIb3YSl HW3YYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMyJIIMPOBKY 3aKOHa W 3allMChIBAaTh €ro  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallii MPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKUX MIaroB C IMOMOIIBbI0 2 — 3 W3yuYeHHBIX CBOICTBa

(1)I/ISI/I‘ICCKI/IX HBHeHHﬁ, (1)I/ISI/I‘ICCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHble 3aJauyu (omuparoniyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBHUE, BBIABISATh HEIOCTAIOIINE WM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIE
JUISL pelieHusl, MPOBOJIUTH PAacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MNOJIYYCHHOT'O 3HAaUCHUA (1)I/I3I/I‘ICCKOI71 BCINYHHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHINTh TPH MOMOIIN
(bu3MYECKUX METOJIOB, UCIIOJb3Ysl ONMCAHUE HCCIEAOBAHUS, BBIACIATH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yJbTaThl HAOIIOCHHI U OIIBITOB

1.9

1.10

MPOBOJAMTH OIBITHl 10 HAOJIOMCHUI0 (U3NYSCKUX SBICHUA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, OMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, (GOPMYIHPOBATH BBIBOAI

IPOBOJUTh MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOr BenWduHBI ((OKycHOE
paccTosiHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUMN: IIaHUPOBATH HCCIEI0BAHUE,
CaMOCTOSITEIbBHO CcOOMpaTh YCTAaHOBKY, (DHKCHpOBATh pe3yJIbTaThl
MOJTyYeHHON 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BHAC TaOIHIH

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHUA




1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHUsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYUMHBI M aHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM OezomacHOcTH TpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJJAaHETapHas MOJENb aToMa, HyKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NIPUHLUIIBI JEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-TIPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOTO MCIIONIb30BaHUs (PU3NUYECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Karolllel cpee

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIUU (PU3NUECKOTO COJEPKAHUS B CETH
WutepHer, caMocTosSTeNnbHO (OpPMYIHpPYsl IOMCKOBBIA  3aIpoc,
HAaXOAWTh IyTH  OMNpENEJeHHUs]  JTOCTOBEPHOCTH  IOJyUYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BAaTh IPH  BBHIMOJIHEHMH Y4YEeOHBIX 3aJaHuil  Hay4dHO-
HOMYJIIPHYIO JIUTEPATypy (PU3UYECKOrO COJepKaHUs, CIPaBOYHBIE
MaTepuainbl, pecypchl ceTu HHTepHeT; BiazeTte npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALUUA U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

co3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(GOpMAllMM M3 HECKOJBKUX HCTOYHHUKOB (U3UYECKOrO
COJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3UKH U CONPOBOXKIATh BBICTYIUICHHE Mpe3eHTaluueil ¢ yd4érom

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPpPEKTUPOBAaThH  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon
pa3iena

Kon
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIET'O MHUPA

11

1.2

®usuka — Hayka O mpupone. SBieHHs NpPUPOIBL
®usnyeckue  ABICHUA: MEXAaHMYECKHE, TEIUIOBBIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

Odusnyeckue BeduuuHbl. M3Mepenune  pusmueckux
BenuuuH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcTtecTBeHHOHAyuHBI METOJ IMO3HaHUA: HaOJIIOJCHHE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABUIKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (I)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MaJbIX Tel.
N3mepenune temmnepaTypsl pyU MOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

INEPBOHAYAIJIbHBIE CBEJJEHNM A O CTPOEHNUN BEIIECTBA

2.1

2.2

2.3

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJBI, HX
pazMepbl. ONBITHI, JOKa3bIBaONIME AMCKPETHOE CTPOCHHE
BELIECTBA

JIBmxkeHnne uyactull BemiecTBa. CBA3b  CKOPOCTH
JIBW)KEHUA  4YacTUIl C  TeMmmeparypod. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumojielicTBUE YacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC

2.4

AFpCFaTHBIG COCTOSAAHUA BCIICCTBA: CTPOCHUE TIa30B,




KUAKOCTeH M TBEPABIX  (KPUCTAIIMYECKHX)  Tell.
B3auMocBsa3p Mexay CBONCTBAMU BELIECTB B PAa3HbIX
arperaTHpIX COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuueckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pssioB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OneITel 110 HAOIIOAEHHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OnpiTbl 10 OOHAapY)KEHUIO  JEWCTBUSA  CHII

MOJICKYJIIPHOI'O MIPUTS)KCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKCHHUE. PaBHOMEpHOE u
' HEPABHOMEPHOE JIBM)KEHUE
3.9 Ckopoctb. Cpennsisi CKOpPOCTb IPU HEPABHOMEPHOM
' JIBHKEHHUU. Pacuér myTv 1 BpeMEHM JIBU>KEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
3.3 Tel KaK IPUYMHA U3MEHEHUS CKOPOCTU JABUXKCHUSA TEIL
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIECHCTBHUS TEI
38 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuibl ¢
' IIOMOIIBIO AUHAMOMETPA
37 SBnenue TAroTeHUS U cuia TsKecTH. CHila TSKECTH
' Ha Jpyrux miaHerax. Bec tema. HesecomocTs
38 Cwia tpeHns. TpeHHE CKONBXEHUS W TPEHHE IOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOElCTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
3.10 OmnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBHIKEHUS

(mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUYECKOTO




3.11

3.12

aBTOMOOWJIA M Tak janee). OmpexneneHue cpegHel
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUka 10
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOIIUE
3aBUCUMOCTh PacTsDKEeHUs (nedopMmaryiv) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIUE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIpUKaACArOIINXCA HOBerHOCTef/'I

DusnuecKue SIBICHNUs B IPUPOJE: IIPUMEPHI IBWKCHHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXHMBOW IIPUPOJIE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 yBEJIMYEHUS 1aBIICHUS
45 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHust TBEPABIMHU TellaMH, KUJIKOCTAMU U
' razamu. 3akoH [lackans. [THeBMaTu4yeckre MaluHbI
3aBUCUMOCTh  JIaBJICHUS OKUIKOCTH OT  TJIIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaronmecs cocyabl.
lMunpaBinueckre MeXaHU3MbI
Atmocdepa 3emnn u atmochepHoe naBieHue. [puunHel
A5 CYyIIIECTBOBAHUSI BO3AYIIHOW oOo0nouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JAABICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
46 N3mepenue armocdepHoro npaeneHus. Ilpubopsl ans
' U3MepeHust aTMoc(hepHOro JaBIeHUS
JleficTBHE KMJIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxuMmenoBa) Cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3ayxornaBanue
49 [IpakTuueckue padbOTHI:

HccnegoBanne 3aBHUCHMOCTH Beca Tella B BOAE OT




o0béMa TMOTPYKEHHOM B IKUAKOCTH YacTU Tela.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEHHOe B  KUAKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchbl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOLICH Ha TEJIO B JKUAKOCTH, OT 00BEMa
MOrPYKEHHON B XKHUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. Kounctpyupoanue apeomMerpa HIIH

KOHCTPYUPOBAaHHWE  JIONKM U  OmOpenesneHue  eé

rpy30I0AbEMHOCTH

Odusndyeckue  SBJICHUS B TPUPOJE:  BIMSHUC
4.10 aTMOC(EpPHOT0 JIaBJICHUS HA )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue yCTPOHCTBA: COOOLIAIOIIMECS COCY/IBI,
411 YCTPOMCTBO  BOJIOTNPOBOJIA, THIPABIUYECKUN TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOIIHOCTb
£ 3 [IpocThie MexXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
' 10cKoCTh. [IpaBuiio paBHOBeCHs pplyara
5.4 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3onotoe  mpaBwio»  MexaHuku.  Koadduumenrt
5.5 I0JIE3HOTO nefcTBUs MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHmmanpHast SHEPTUM TeJA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [MomHast MexaHWYecKasl DHEPTUs. 3aKOH W3MEHEHHsS H
' COXpaHEHMs MEXaHUYECKOM SHeprun
[IpakTuyeckue paboOTHI:
59 Omnpenenenne  pabOTBl  CHJIBI  TPEHHS  TIpU

PaBHOMCPHOM  IBHKXCHUU TClI1a  IIO POpHSOHTaHLHOﬁ




NOBepXHOCTU. MccnenoBanye yCciaoBUil paBHOBECHS pblyara.
N3amepenne KIIJI nakimonHol mimockoctu. M3ydeHnue 3akoHa

COXpPaHCHUA MEXaHUYECKOM OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B ObITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COIeP:KAHMUS
pasjiena 3J1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BemiecrBa. Macca u  pasMmepbl
' MosieKyd.  OmNbITBI, IOATBEP)KIAIOLIME  OCHOBHBIE
MOJIOXKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKMAKOIO U ra3o00pa3HOro
6.2 cocTossiHUM BemlecTBa. Kpucramnuueckue M amopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX Tel
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKHHETHICCKON
6
TEeopuun
6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxxaTtue
66 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
67 Buytpennss sueprus. CriocoObl H3MEHEHUsI BHYTpEHHEN
' SHEPrUU: TeIionepeaaya U CoBepIeHnue padoThl
6.8 Bunpl tennonepenayn: TEMIONPOBOJHOCTh, KOHBEKLIHS,
' U3IIy4yeHue
6.9 KommuectBo  temnorel. YaenbHas — TEIUIOEMKOCTH




BCIICCTBA

TemsiooOMeH M TEMIOBOE paBHOBECHE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTANIMYECKUX BEILIECTB.
. VY ienpHas TEmaoTa NiaBJICHUS
[TapooOpa3zoBanue u  koHAeHcauus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATyphl KUIMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TersaoBble ABUraTeNd U 3alluTa
OKpYKaIOIIEH Cpeibl
3aKOH COXpaHEeHHUsI U MPEBPALLECHUS JHEPTHH B TETIJIOBBIX
6.16
mpoieccax
[IpakTudeckue pabOTHI:
OneiTbl 1O OOHApYXEHHUIO  JEHCTBUS  CHUJI
MOJICKYJISIPHOTO MPUTSIKEHUS.
OnpITHl MO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHON
COJIM WJIU caxapa.
OneITel 10 HAOIIOJIEHUIO TEIMJIOBOTO PACHIMPEHUS
ra3oB, KUAKOCTEH U TBEPBIX TEI.
Ornpenenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
6.17 OnbIThl, JEMOHCTPUPYIOLUIUE 3aBUCUMOCTH JIABJICHHS

BO3/lyXa OT €ro 00bhEMa U HarpeBaHUs WIH OXJIKICHUS.
IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTOJOMKA JKUAKOCTHU B TEPMOMETPHUYECKOH TpyOKe OT
TEeMIIepaTyphbl.
Habmonenne u3MeHeHusI BHyTpEHHEH SHEPruu Teja B
pe3ynbTare Temonepeaadn 1 paboThl BHEITHUX CHUII.
HUccnenosanune SIBJIEHUS TEIUIOOOMEHA npu

CMEILIUBAHUH XOJIOJIHOU U rOpsYEN BOJIBI.




6.18

OHpGI[eJIeHI/Ie KOJMYCCTBA TCIJIOTHI, IOJYYCHHOI'O
BOJIOM MpH TEmI00OMEHEe ¢ HarpeTbiM METaNINYeCKUM
LMJIAHAPOM.

Onpenenenue yneabHON TEIUVIOEMKOCTH BELLIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3/yXa.

OmnpeneneHue yAeIbHON TEIMIOTHI TUTABJICHHUS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAC: IMMOBEPXHOCTHOE
HATSOKCHHWE M KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUIBI B Tipupoje, uanyuenne CoiHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TYMaHa,

HHCA, CHCra.

6.19

TexHuueckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAIUIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpBI, NCUXPOMETp, IMapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusaius Ten. [[Ba posa aIeKTpUIECKUX 3apsiioB
BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apPsKEHHBIX TE OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEIaMH)
Onextpuueckoe nosue. Hanpsyk€HHOCTh 3JIEKTPUYECKOTO

7.3 nosid. IIpyHIMN cyneprno3unuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMs DIEKTPUUECKOTO 3apsiia

- ONEeKTpUYECKU  TOK.  YCIOBHS  CYIIECTBOBAHMS

' 3JEKTPUUYECKOTO TOKA. ICTOUHNKYN OCTOSSHHOTO TOKA
1.7 HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,




XMMHAYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onexktpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE

7.

CONIPOTUBJICHHE BELIECTBA
7.10 3akon OMa it yyacTKa Lenu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCJIUHEHUE
7.11

MIPOBOTHUKOB

Paborta ¥ MOIIHOCTH SJIEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyia — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

IlocTtossnable MarHuThel. B3aumonelcTBUE IOCTOSIHHEBIX
7.14

MAarHuToB

MaruutHoe T1ojie. MaruutHoe 1oje 3eMAd U €ro
7.15

3HAUYCHHE JIUIA JKU3HU Ha 3eMiie

6 OmneIT Opcrena. MaruutHoe nojie 3IeKTPUYECKOro TOKa.

7.1

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJST HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

3JEKTPOJIBUTaTeNeil B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCHopTe

OMBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMU
7.18

naaykuuu. [Ipasumno Jlenna

DNeKTpOTeHEePaTop. Crioco0wr TTOTyYeHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIIHEH
7.20

U IIPU CONPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHS SJIEKTPUYECKOrO IO  Ha




MNPOBOAHUKHU U NUBJICKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

N3MepeHue U peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOpE.

OnpIThI, JEMOHCTPHUPYIOILIHAE 3aBUCUMOCTD
UIEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIOIEPEYHOro CeYEeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCJIEI0BATEIBHOM ~ COCIMHEHUH JBYX PE3HCTOPOB.
[IpoBepka mpaBuiaa A CUJIBI TOKA MPH MapauieIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOTO0 TOKA, UAYIIEr0 4Yepe3  PEe3UCTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIIEIIIEMON Ha pe3ucTtope. Mccnenosanne 3aBUCUMOCTH
CWJIBI TOKA, MAYIIETO YEPE3 JAMIIOUKY, OT HalpsKEHUS
Ha Hell. Onpenenenue KITJI narpeBarens. MccnenoBanue
MarauTHOI'O BSaHMOﬂeﬁCTBI/Iﬂ IIOCTOSAHHBIX MAarHuTOB.
W3y4yeHre MarHuTHOTO NOJIs IOCTOSIHHBIX MarHUTOB IpU
ux o0beAMHEHUM U pasjeneHud. VccriemoBaHue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OnbIThl,  JEMOHCTPUPYIOIIHE  3aBUCHUMOCTb  CHUJIBI
BBaHMOJIefICTBHSI KaTyllKyl ¢ TOKOM W MarHuTta OT CHJIbI
TOKAa W HallpaBJIEHHs TOKa B KaTylike. l3yueHue

JIENCTBUSL MarHMTHOTO IOJS Ha IMPOBOAHUK C TOKOM.

KoncrpyupoBanue 54 U3y4yeHune paboThI
3IIEKTPOJIBUTATEITS. N3mepenne KII/
JJIEKTPOJBUTATENIBHON  YCTAHOBKH. OnbIThI o

HUCCICOIOBAaHHUIO SABJICHUSA BHCKTpOMaFHHTHOf/'I HHAYKIHUU:

HUCCICOOBAaHUC W3MCHEHHI 3HAYCHUS U HaIpaBJICHHUA




WHIYKIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIICHUS B  arMocdepe, DIEKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MarHWTHOE MoJje 3eMiu, Apeld MmooCcoB,
POJIb MAarHUTHOT'O TOJIA JUISl )KU3HU Ha 3eMile, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, amIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTeNbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, reHCPaTOop NOCTOAHHOI'O TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pasznena
MEXAHWYECKUE ABJIEHUA
8.1 Mexanndeckoe JBMKeHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra

8.2 OTHOCUTETBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE NMPSAMOIMHENHOE IBUKEHHE
HepaBHomepHoe MIPSIMOJIMHENHOE JBUKECHHUE.

8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTb  Tela  MpuU

o HEpaBHOMEPHOM JIBUKEHUU
35 VYckopeHnue. PaBHOyCKOpEeHHOE MIPSIMOJIMHEMHOE
' JIBIDKEHUE

8.6 CBoboanoe nagenue. OnbiTel ["amunes
PaBHOMEpHOE ABM)KEHUE 1O OKpYXHOCTH. Ilepuon n

8.7 yacToTa oOpamenus. JIuHEWHass W yrioBas CKOPOCTH.

IleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBsiit 3akoH HproToHA
8.9 Bropoii 3akon HptoToHa




8.10

Tperuii 3akoH HeroToHa

8.11 [TpuHIMIT CynIEpIIO3UIIUU CUIT
8.12 Cuina ynpyroctu. 3akon ['yka
813 Cuna TpeHMs: cuiga TPEHMSI CKOJIBXKEHHUSA, CHJIa
' TPEHHUsI IOKOS, IPYTUE BUBI TPEHUS
8.14 Cuna TSKECTM M 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHne cBOOOTHOTO MaCHHS
8.15 Jewxenne  mmaHer  Bokpyr  Comnua.  IlepBas
' KoCMHU4YecKasi ckopocTb. HeBecoMoCTh U meperpys3ku
PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCONIOTHO
8.16 )
TBEP/IOE TEIO
8.17 PaBHOBecue TBEPAOro Teja € 3aKPEIVIEHHOW OCHIO
' BpaieHusi. MoMeHt cuibl. LIeHTp TskecTn
8.18 Nmmynsc Tena. M3menenue ummynbca. MiMmyibse cuisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeaxTuBHOE nBMKEHUE
8.21 Mexanudeckas padoTa 1 MOITHOCTh
8.9 PabGora cun Tsxkectu, ympyroct, TpeHus. CBs3b
' SHEpPruu U paboThI
8.93 [loreHunanbHas dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 [ToreHnnanbHast SHEPTUs CXKATON NPY>KUHBI
Kunernueckass sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON DHEPIUU
[TpakTudeckue paboThI:
OrnpesiesieHne CpeTHEH CKOPOCTU CKOIBKEHHS Opycka
WIN JIBWKEHUS IIapuKa 10 HAKIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpeHUs Telna MpU PaBHOYCKOPEHHOM
8.27 JBHKEHUH 110 HAKJIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHM MpU
PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 HayaJlbHOW CKOPOCTH.
[IpoBepka TruIOTE3Bl: €CIM MPU PaBHOYCKOPEHHOM

JABMKCHUN 0e3 HavaIbHOM CKOPOCTHU TYTHU OTHOCATCA




KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JaBiieHus. OrmnpeneneHue
kod(uimeHTa TpeHus CKoubxkeHus. OnpeneneHue
KECTKOCTH TPYXHHBL. OnpezencHue padOThl  CHIIBI
TPeHHsI TIPU PABHOMEPHOM JBMKCHHHM Tela IO
TOPU30HTAILHON TOBepXHOCTH. OmnperencHue padoThI
CWJIBl  YOPYTrOCTH  MNpU  moabéME  rpy3a ¢
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO

0JIOKOB

duznyeckue SIBICHUS B Iprupoac: MPUIUBBELI U OTJIMBEI,

8.28 JaBrkeHHe IutaHeT COJHEYHOM CUCTEMBI, PEAKTUBHOE
JBUJKECHHE KUBBIX OPIraHU3MOB
8.29 TexHudeckue  yCTpOMCTBA:  CHMAOMETP, JATYUKHU

MMOJIOKCHUS, pACCTOAHHUA U YCKOPCHUS, PAKCTbI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

Konebarenpnoe nemxenne. OCHOBHBIE XapaKTEPUCTHKH

. KoJIeOaHUI: TIepUO/], YacTOTa, aMILIUTY/1a
9.9 MareMatnuyeckuit 151 IIPY>KUHHBIN MasiTHUKHU.
' [IpeBpatiieHue sHepruu npu KoieOaTeIbHOM JABHXKEHUN
93 3aryxaromue KosneOaHus. BbIHyXJeHHbIE KoJeOaHMs.
' Pe3zonanc
Mexannueckue BoaHbl. CBONHCTBA MEXAHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHsl. MeXxaHHYeCKnue BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHue 3ByKa
9.6 WNudpa3Byk u yabTpa3ByK
[TpakTHyeckue paboOTHI:
Ompenenenne YacTOTBl W TepUoAa  KoJeOaHWi
97 MaTEMaTUYECKOTO MasiTHUKA.

Omnpenenenne 9acTOTBl W TepUoAa  KoJeOaHHi
MPYKUHHOTO MAsITHUKA

WccnenoBanme 3aBUCHUMOCTH TIepuojaa  KoJeOaHHWI




MOJBEIIEHHOTO0 K HUTH TIpy3a OT JJIUHBl HUTH.
HccnenoBanue 3aBUCUMOCTH — IE€pHOAA  KoJeOaHM
NpYy>)KUHHOTO MasTHHUKAa OT Maccel rpysa. IIpoBepka
HE3aBUCUMOCTHU nepuoja Kosie0aHui rpysa,
MOJBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M XECTKOCTH
npyxuHsl. I3mepenune yckopenus cBoOOIHOTO aieHUs
dusnueckue sBIEHUS B MPHUPOJIE: BOCHPUATUE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[lyHaMH, 9X0
. TexHuueckue yCTpOHCTBA: 3XOJOT, HCIOIb30BAaHHUE
' YIIbTPa3ByKa B OBITY M TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
10.1 DJEKTPOMAarHUTHOE MOJIE. DIIEKTPOMArHUTHBIE BOJIHBEI.
' CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mpupoaa ceera. CKOpOCTh CBeTa.
' BosHoBblIe cBOlCTBa cBeTa
10 [TpakTryeckue paboOTHI:
10.4 N3yueHne CBOMCTB  OJIEKTPOMATHUTHBIX BOJH  C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SBIEHUS B IpHpoOJE: OHOIOTHYECKOe
10.5 neiicTBue BUJUMOTO, yJIbTPapuoIETOBOIO u
PEHTI'€HOBCKOT'O U3ITyYeHUH
106 TexHuueckue yCTpoicTBa: UCIIOJIb30BaHUE
. AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MicTouHuku cBeta
11.2 ITpsimonuHEtHOE pacIpocTpaHEHHUE CBETA
113 Otpaxenue csera. [Imockoe 3epkaio. 3aKOH OTpaKEHHS
11 ' cBeTa
114 [Ipenomnenne cBera. 3aKOH MPEIIOMJICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaskeHHE CBETa
115 JInnza. Xop tydeit B 1uH3e
11.6 Onrtuueckast cucrteMa ¢oToarnmapaTta, MHUKPOCKONA M




TCIICCKOIIa

I'maz kak onTtudeckass cucrema. biuzopykocTs u

11.7
JAIIbHO30PKOCTh
118 Paznoxenue 6emoro ceeta B criektp. OnbiTel HetoTOHA.
' CrnoxeHue CIeKTPaIbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTuyeckue pabOTHI:
HccnenoBanue  3aBUCHUMOCTH  yIJla  OTpa)KeHUS
CBETOBOTO JIy4a OT yIJia MajacHus.
W3ydyeHue xapakTepuCTUK M300pakeHUs MpelIMeTa B
TUIOCKOM 3epKajie.
HccnenoBanne 3aBUCUMOCTH yIJIa MPEOMIICHUS
CBETOBOIO Jiyya OT yIJia MaJCHHS HAa TPAHUIE «BO3AYX —
11.9 CTEKIION.
[TorydeHnne n300pakeHHA ¢ TTOMOIIBIO COOMpPAOIIEH
JIMH3BL.
Omnpeneneane (HOKYCHOTO PACCTOSHUS M ONTUYCCKOU
CHUJIBI COOMPAOLIEH JINH3HI.
OMBITHI IO PA3JIOKEHHUIO OSJIOTO CBETA B CIICKTP.
OnpITHl 1O BOCHPHATHIO IIBETa MPEIMETOB IMPU HX
HAOJTIOICHUH Yepe3 I[BETOBBIC (QUITBTPHI
dusnyeckue sBIEHUS B npupoze: 3artMenuss ConHIa U
11.10 JlyHbl, 11BE€TA TEN, ONTHYECKHE SIBJICHUS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue yCTpOiiCcTBa: OYKH, TIEPUCKOIL,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 Oneitel Pezepdopna u 1utaneTapHas Mojzienb aroma.
' Mogens aroma bopa
122 Hcnyckanue W TOTJOIIEHHE CBeTa aTroMoM. KBaHTHI.
12 . JluneituaTelie ceKTphI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmma-u3nydeHus
124 Ctpoenue aromHoro sjapa. HyxkioHHas Mojaenb
' aToMHOrO siapa. M30Tomnsl
12.5 PannoaktuBHbie npeBpamienus. llepuon momypacnana




ATOMHBIX AICP

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsJ0BOIO U

12.6
MacCOBOI'O YUCEI
12.7 OHeprusi CBsI3U aTOMHBIX s1ep. CBA3b MacChl U SHEPTUU
198 Peakuuu cunrtesa u nenenus saep. ICTOUHUKN 3HEpruu
' ConHua u 3B€31
12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' W3JIy4eHHUI Ha )KUBbIE OPTraHNU3MBI
[TpakTuyeckue pabOTHI:
HaGntoienne CIUIOMIHBIX W JIMHEHYAThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanue TPEeKOB: U3MEPEHUE HHEPIrUU YACTHULIBI
110 TOPMO3HOMY TyTH (110 oTorpadusim).
W3mepenue paaroakTuBHOTO GhoHa
®uznueckue SBJICHHS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 paZOaKTUBHOE W3JIyYeHHE MPHUPOJHBIX MUHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX M3JIYYEHU HA OpraHu3M
4eJI0BeKa
1212 Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJVBHTyaJIbHBIA TO3UMETD, Kamepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTebHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

[Tonumanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLHUU
(¢u3NYeCKUX 3HAHUI U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M IOJE), O JBIKCHHH Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBa, O (PU3MUYECKON CYIIHOCTU SIBICHUU NPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBbIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3InuyaTh SBJICHUS M0 ONMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOe SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3yUYEHHBIX (U3NYECKUX SBICHUI
B OKpYXKalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

Brnanenue ocHOBamMu TOHSATUWHOIO ammapara ¥ CHMBOJIUYECKOTO
s3bIKa (PM3UKHU W WCIOJB30BaHUE UX JUIsl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponecCChl, UCIIOJIb3Y (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHNe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAaHHUS C YYETOM
coOrofieHHsI MpaBuiI 0€30MacHOTO Tpyaa: HaONMoeHHEe (PUINIECKUX
SIBJICHUMN:

YMCHUC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY




U3 JTaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, ONMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAJIM3UPOBATH IIOJyYEHHBIE PE3YJIBTAThI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHHWE [0  UHCTPYKLUUH,  IPEICTaBIATh
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasbHasi TOYKa, aOCOJIIOTHO TBEPJOE TEJO, MOAEIU CTPOSHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONb3ysd 3aKOHbl U (OpPMYJIBI, CBSI3bIBAaIOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoOXoIuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTHUYHOCTH ITOJTYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU3oBaTb IMMPHUHIMIIbI H@ﬁCTBI/IfI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO MX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/ILICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamieHnd ¢ OBITOBBIMH ~ mpuOOpaMH ¥ TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHMsl W MPEACTABICHHUS HWHPOPMALUU
(GU3MYECKOro CoAEp)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/JaHUil HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBbIE M YCTHBbIE COOOLIEHHs Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS
1 MEXAHUWYECKUE SIBJIEHU A
11 Mexanudeckoe JBIKeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTEILHOCTD JIBUKEHHSI
PaBHOMepHOE M HepaBHOMepHOe JaBMKeHUe. CpeHss ckopocth. Dopmyrna st
1.2 BBIYUCIICHUSI CPeHEH ckopocTu: V = S/t
PaBHOMepHOE MPSIMOJMHEHHOE IBMKCHHE. 3aBUCUMOCTh KOODPIMHATHI TEJIa OT
BPEMEHHU B CJIy4ae PaBHOMEPHOTO MPSIMOJUHEHHOTO TBHUKCHU:
13 (1) =x,+vt
I'paduku 3aBHCHMOCTH OT BPEMEHH JUIS TMPOCKIUH CKOPOCTH, IPOCKIHH
HepeMEIlIeHHsI, MYTH, KOOPIWHATHI MPH PABHOMEPHOM MPSIMOJUHEHHOM
JIBYOKCHHUN
3aBUCUMOCTh KOOPAMHATHI Tella OT BPEMCHH B Clilydyae PaBHOYCKOPECHHOIO
NPSIMOJIMHEHHOTO JIBUKCHUS:
2
Sl =v,, #1+a,* ;
2
dopmyIbl JUTST TPOSKIIUU TIEPEMEIICHHS, MPOCKIIMH CKOPOCTH W TPOCKIIMU
YCKOPEHHUS TIPU PAaBHOYCKOPEHHOM MPAMOJUHEHHOM JIBH)KCHUH:
2
14 .sx(r)=v‘}x-r+ax-3.
U.\'('() =Up, T4, 1,
a,(f) =canst,
szz - lez =2a.s,
I'paduiku 3aBUCUMOCTH OT BPEMEHH JUIS MPOEKIMH YCKOPEHHS, MPOCKIINU
CKOPOCTH, TIPOCKIIMH TEPEMEIICHUsI, KOOPIUHATHI TIPU PABHOYCKOPESHHOM
HPAMOJIMHEHHOM JBHKEHUH
CBobOoaHoe mazenue. PopmyJibl, OMUCHIBAIOIINE CBOOOJHOE MMaACHHUE Tela I10
15 BEPTUKAIM (JBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
' 3emin). I'paduku 3aBUCHMOCTH OT BPEMEHH JUIS MPOEKIUH YCKOPCHHS,
NPOCKIIMM CKOPOCTH M KOOPJMHATHI TPU CBOOOJHOM TAJCHHHM TeJia 110




BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JBMJKEHHUs Tejla 10 OKpykHocTH. HampaBienue
CKOpOCTH.

®opmyna Uil BBIUKCICHUS CKOPOCTH YEPE3 PAAUYC OKPYKHOCTH U NEPUOJ

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

ycKopeHusi. @opmyJia 715l BBIYUCICHHS YCKOPEHNUS:

1.6
2
a. — L
“ R
dopmyiia, CBSI3bIBAIOIIAsI IEPUOJ] M YACTOTY OOpaleHUS:
1
V= —
T
Macca. IlnotHocts BewmecTtsa. @opmyiia 1 BBIYUCICHUSA IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennyuHa. ClokeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpA CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmogpericteue ten. Tperuit 3akon HeroTroHa:
F,,=-F
112 TpeHue Mokost U TpeHHUe CKONbKEeHUs. PopMyria I BEIYUCICHUS MOLYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




1.13

1.14

F_=u-N

Hedbopmaruss tena. Yupyrue u Heymnpyrue nedopmanuu. 3aKOH yHOPYTrou

nedopmaruu (3akoH ['yka):

F=k-Al

BceMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

My -1
F=G-—1_2
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyia 115 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H MOBEepXHOCTH 3emun: F = mg.
JiBrxenue raneT Bokpyr Cosnua. IlepBas kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku

1.15

1.16

Nmnynsce Tena — BekTopHast (pusmyueckasi BeIHUMHA.
D=mi
I/IMHYJ'ILC cucTeMbl Tell. MI3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHUJIBI
3akoH COXPAHCHUS UMITYJIbCA JIA 3aMKHYTOﬁ CUCTCMBI TCII.
p=myly +m, U, =const

PeaxTtuBHOE NBUXKEHUE

1.17

1.18

Mexanunueckas padota. @opmyna it BEIYUCICHUS pPaOOThI CUITBI:

A=Fsooso

Mexanndeckass MOIIHOCTD:

n=4
I

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJII BBIYMCICHU A

KMHETUYECKON SHEPIUU:




Teopema o kuHeTHuecKoU s3Heprun. Gopmyiia I BBIYUCICHUS TOTCHIMAIBHON

OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,= mgh

Mexaandeckas OHEpPIusi:

E=E;.+E P
1.19 .
3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opmyiia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYECKOM YHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpaiiieHue MEXaHUUYECKON SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. Moment cuisl; M - Fl.
VcioBue paBHOBECHS phluara:
M +M, +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KT/l mpocThix MexaHU3MOB,
n= Aumma
14‘3&'.[‘1:&"15{
[laBiienue TBEpIOTO TENA.
®opmyra 1751 BBIYUCIICHHS TaBICHUS TBEPIOTO Tena:
_F
Pes
Lo1 JaBnenue raza. ATMocdepHoe TaBieHue.
['uapocTtaTyeckoe 1aBie€HUE BHYTPH KHJIKOCTH.
®dopmyra 17151 BEIYUCICHUS JTaBJICHHS BHYTPU KUIKOCTH:
P=pgh+Pp,
1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACIECHUS] BBITAIKUBAIOIIECH CHUJIBI,
123 JIEMCTBYIOILIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh UM ras3:




Ycnosue ninaBanus Tena. [1naBanue CYJOB 1 BO3AYXOIJIAaBAHUC

1.24

1.25

Mexannueckue KkoneOaHus. AMIUIMTYAa, TEPUOJl M YacTOTa KOJIeOaHUH.

®opmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpallieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue kosnebanus. Beinyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

Mexanuveckue BOJHBI. [IpoAoJibHBIE M TOIEPEYHBbIE BOJHBL. [[MHA BOJHBI U

CKOPOCTB pacClpOCTpaHCHUS BOJIHDI:

h=v-T

3By1(. FPOMKOCTL M BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
NpPY>XUHBL, KO((UIIMEHTa TPEHUSI CKOJIbKECHHUS; pabOThl CHIIBI TPEHUS, CHIIBI
yHOPYTOCTH; CPeJHEH CKOPOCTH JBHMXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuojia KoiebaHWH MaTeMaTH4YeCKOTO MasTHHKA; YacTOThl W  Iepuoja
Kosie0aHUM NPYKUHHOIO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOIIETO Ha phlyar;
paboThl CWJIBI YNPYTrOCTH MpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6510ka; pabOTHI CUJIBI YIPYTOCTH IPU HOJbEME Ipy3a C MOMOIIBIO MOIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTrOCTH, BO3HHMKAIOIIEH B MPYXKHUHE, OT CTEIECHH
negopManuu NPy KHUHbI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HaIlpaBIISIOIEH;
nepuoa (4acToThbl) KoseOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuoaa
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHUE HE3aBHCUMOCTH IEpHoJa KoJieOaHU HUTSHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblvara

Dusuueckue A61IEHUA 8 npupode: NpuUMEpbl ABUXXCHUA C PaA3JIMYHBIMU

CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEHCTBHE CHIIBI TPEHUS B IPUPOJIE U




TEXHUKE, TPUIUBBI W OTJIMBBL, JBH)KEHHE TUIaHeT (COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, pblUaru B TeJ€ YEIOBEKa, BIUSHHUE
atMoc(hepHOro JaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, I[yHAMH, 3XO

Texnuueckue ycmpoticmea: CHUIOMETpP, JATYUKHU TIOJOKEHHUS, PACCTOSHUS U
YCKOpPEHUs, JAUHAMOMETp, MOMAMIUIIHUKK, PAKEThl, pbIYar, TMOJABUKHBIA U

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IIPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarIuecs: CoCybl, YCTPOMCTBO BOJONPOBOJAA, THAPABIMUYECKUI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcoC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE ~ TIOJIO)KEHHUSI  MOJICKYJIIPHO-KHHETHYECKOH TEOpUH  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPOTo, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmueckue n amop¢HbIe Tena

25 JBwkenue uactul BemecTBa. CBA3b CKOPOCTU JIBUKEHUS YACTHULl C

' Temreparypoii. BpoyHoBckoe nBmxenue, udy3us

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TernnoBoe pacupeHne U CxaTHe

2.5 TemnoBoe paBHOBECHE

26 Buyrtpennsist sHeprus. PabGora u Teruonepenauya Kak CcHoocoObl HM3MEHEHHS

' BHYTpEHHEH 3HEPTUH

2.7 Bunel Tennonepenauu: TeMI0NPOBOIHOCTh, KOHBEKIUS, U3TyUEHHUE
HarpeBanme wu oxjaxaenue Ten. KommdecTBO  TEmIOTH. — YaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPTUM B TEIUIOBBIX MpoleccaXx. YpaBHEHUE TEIUIOBOTO
Oananca:

2.9
O +0, +..=0
Hcnapenne u koHneHcauus. V3MeHeHune BHYTpEHHEH SHEpruM B Ipolecce

2.10 WUCTIapeHusi M KOHJAeHcanuu. KuWIeHWe IKHIKOCTH. YelbHas TeryioTa

napooOpazoBanusi: L = Q/m




2.11

BnaxunocTs Bo3ayxa

2.12

2.13

2.14

2.15

2.16

[InaBnenne wn Kpucrasmsanus. I3MeHeHWe BHYTpPEHHEW DOHEpPruM IIpH

IJIaBJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

Y

m

BHYTpCHHHH OHEPIYsA CropaHus TOILIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuntume! padoTe! TermaoBsix Asurarenei. KIIJ[ TermoBoro aurarens

Ilpaxmuueckue pabomul

N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJyYeHHOTO BOJOM KOMHATHOM TeMmIeparypbl (QUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIyIIEH HAarpeThld IIWJIMHIAP; KOJMUYECTBA TEIUIOTHI,
OT/JAHHOT'O HAarpeThbiM LMJIMHIPOM, MOCIE ONYCKaHHUS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIHHON BIAXKHOCTH BO3[yXa; VYACIBHOW TEIUIOTHI
maBieHus: Jbaa. lccinenoBaHwe W3MEHEHUs TeMIlepaTypbl BOJBI MU
pPa3IUYHBIX YCJIOBHUAX; SIBJICHUS TETUIOOOMEHa MPH CMEIIMBAHWUU XOJIOJHOW W
ropsiuei BOJbI; MpoIiecca UCHapeHHst

Qusuueckue A61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHBIE
ABJICHUS] B MPUPOJE, KPUCTALIBI B Npupoje, uznydenue ConHia, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBI TEPMOMETpP, AATYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuzanus Teil. J[Ba BUa 3JEKTPUUECKHX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYHnCpHoO3uU SJICKTPUICCKUX noJsen (Ha Ka4€CTBCHHOM ypOBHC)

Hocurenn osnexkrpuyeckux 3apsgoB. [leficTBHE DJIEKTPUYECKOrO MO Ha




ayIeKTpudecKue 3apsbl. [IpOBOIHUKY U TUANEKTPUKH

[TocTostHuBIN 2nekTpuyecKuil TOK. JleicTBus aekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I=qg/t,U=A/q
DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =npl/S
3akon Oma a1t yuactka snektpuueckon nenu: | = U/R
3.8
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=L; U=U,+U,; R=R +R,
39 [TapannenpHOE COeMHEHNE TPOBOIHUKOB PABHOTO CONTPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 -
CMmeniaHHble COSTUHEHHS IPOBOTHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenma:
3.11 2
. O=I"-R-t
312 OneiT Opcrena. MarHuTHOE TMOJie MPSMOTO TMPOBOJAHHMKA C TOKOM. JImHuM
MarHUTHOW HHIYKITUU
313 MarautHoe 1oOJIEe IIOCTOSHHOIO MarHuta. B3anMoOIeHCTBUE ITOCTOSHHEIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTrpoMarnuTHoN uHAYKUuU. [IpaBuno Jlenua
Ilpakmuueckue pabomol
316 N3mepenne  2MEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH

OJICKTPHUYICCKOI'0 TOKA, pa6OTBI OJICKTPHUYCCKOI'0 TOKA.

HccnegoBanne 3aBHCHMOCTH  CHIIBI TOKa, BO3HHUKAOOIETO B IIPOBOJHUKE




(pe3ucTopsl, JaMIouKa), OT HAIMPSKEHUsT Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
COIPOTUBIICHUS OT JUIMHBI MPOBOJHUKA, IUIOMIAJIA €r0 MOMEPEYHOr0 CEYEHUS U
YAEIBbHOTO COIPOTUBIICHHUS.

[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO0 HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHCHUHU TMPOBOJHMUKOB; MpaBWIA ISl CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMJIH, JIPEiQ MOIIOCOB,
POJIb MArHUTHOTO TIOJIS IS KU3HH Ha 3eMUIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTrUH,  DJIEKTPOOCBETHTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKUE
MPEIOXPAHUTENH, OSJCKTPOMArHUT, OJJIGKTPOJBHUTATEIIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA
3.19 DJeKTpoMarHuTHbIC BOJHBI. [1IKaa 3JIeKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojenb cBeta. [IpsiMOIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OmnTHYecKas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpaxmuyeckue pabomol
H3mepeHne onTUYeCKOW CHUITbl COOMpArOIeil TUH3BI, (POKYCHOTO PACCTOSTHHS
coOuparo1iei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U N300paxeHuUs,
396 KOTrJla IpeIMET PacIoJio’KeH B ABOMHOM (oKyce), MoKa3aTelNs IpeToMIeHHUS CTEeKIIa.
' UccnenoBanme cBoiicTBa M300pakeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JTMH3bI, U3MEHEHUS! (JOKYCHOTO PACCTOSHUS JABYX CIIOKEHHBIX JIUH3;
3aBHCHMOCTH yTJia MPEJIOMJICHHS CBETOBOIO JIyda OT yrja TMaJCHHs Ha TPAHHIIC
«BO3JIyX — CTEKIIO»
3.97 Quzuueckue seneHus 6 npupode. 3armenHuss ComHna u JlyHbI, 1BeTa Teu,
' ONITHYECKHUE SIBJICHUS B aTMOochepe (11BeT Heba, pedpakiius, pamxyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToammapaTr, ONTHYECKUE

CBE€TOBOAbI




4 KBAHTOBBIE SBJIEHUA
a1 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyueHus. Peakuuun anbga-u Oera-
' pacnanga
4.2 Omeitel Peszepdopaa no paccessauto ansga-gactun. IlnanerapHas Mmoaens atoma
4.3 CocraB atroMHOTO sigpa. M30TOmb!
4.4 [leprox nonypacmana aTOMHBIX siJiep
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOT'O YUCEN
Qusuueckue A61eHUs 6 nNpupode. E€CTECTBEHHBIH paJMOAKTUBHBINA (OH,
4.6 KOCMHYECKHE JIy4d, pPAJUOAKTHBHOE W3IIydYeHUE MPHPOAHBIX MHUHEPAJIOB,
JeiCTBUE paJIMOaKTHBHBIX U3YUYCHUN Ha OPraHN3M YeIOBeKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKON, HHIUBHIYaJbHBIN JT03UMETP, Kamepa

BI/IJ'IBCOHa, sAACpHad OHCPreTuKa







