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ITosicHuTEIBLHAS 3aIHCKA.

[IporpamMma 1o ¢u3uke Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHUs COCTaBJ€HA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
o0OpasoBarenbHON MPOrPaMMBlI, MPEICTaBICHHBIX B OrocC 000,
a Takke ¢ yu€toM deaepanbHON MporpaMMbl BocTiuTaHus 1 KoHIenmu npenoaaBanus yaeOHOTro
npenmeta «Dusmnka» B 00pazoBaTenbHbIX opranuzanusx Poccuiickoit @enepaiinu, peaan3yomux
OCHOBHBIE 00111e00pa30BaTEIbHBIE IPOTPAMMBI.

Copepxkanue  mporpaMMmbl 1o (QU3MKE  HampaBieHO Ha  (GOpMHUPOBaHUE
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTM OOYyYarOIIMXCS M OpraHu3aluio M3Y4YeHUs (U3HUKU
Ha JIEATEJIbHOCTHOW OCHOBe. B Hell y4uThIBaIOTCS BO3MOKHOCTH Y4eOHOro IpeaMera
B peamm3auuu  TpeboBanmit @ O®IOC OO0 Kk  mIAHUPYEMBIM  JTHYHOCTHBIM
U METanmpeaMETHBIM  pe3ylbraTaM  OOydeHHs, a TakKe MEXKIpEeIMETHbIe  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs.

B nmporpamme no ¢usnke onpeaenstorcs OCHOBHBIE IeNIM U3YYeHHs] (PU3UKHU HAa YPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHUs, IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHHSA Kypca (HU3UKU:
JUYHOCTHBIE, METaIlpeIMETHBIE, TpeIMeTHbIE (Ha 0a30BOM YpPOBHE).

[Tporpamma 1o (u3uKe yCTaHABIUBACT paclpe/eieHne y4eOHOro Matepuana mo rojaam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO MOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
o0yJaromuxcs.

B paboueit mporpamMMe B TEMAaTHYECKOM IUIAHUPOBAHWU JOJDKHBI OBITH yUYTEHBI
BO3MOXXHOCTH HMCIIOJIb30BaHUSl OJEKTPOHHBIX (IUGPOBBIX) 00pa3oBaTENbHBIX PECYpPCOB,
ABIIAIOIIUXCSL  Y4eOHO-METOJAMYECKUMHU  MaTepuaiamMu  (MyJbTUMEAUIHBIE  IPOrpaMMBbL,
JJIEKTPOHHBIC YUEOHUKHU M 33]aYHUKHU, DJIEKTPOHHbIE OMOIMOTEKH, BUPTYalIbHbIE JIa0OpaTOpHH,
UTPOBBIE TPOTpPaMMBbl, KOJUIEKIMHM IM(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOMIUX
JTMIaKTUYECKHE BO3MOXKHOCTH HH(POPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH, CO/IepKaHue
KOTOPBIX COOTBETCTBYET 3aKOHO/IaTENbCTBY 00 00pa30BaHUH.

[Iporpamma 10 (U3UKE HE CKOBBIBAET TBOPYECKYIO WHUIMATHUBY Y4MTENIEH
U TPeNOCTaBISAET BO3MOXHOCTH Ul pealu3aliyl pPa3IMYHbIX METOJUYECKHX IOJXO0JI0B
K IIPEToIaBaHMI0 (PU3MKH MPH YCIOBUU COXPAaHEHUs 00s3aTEIbHON YacTH CO/IEpIKaHus Kypca.

Kypc ¢usuku — cucreMooOpa3yronuil 11 €CTECTBEHHO-HAYYHbBIX YUY€OHBIX MPEIMETOB,
MOCKOJIbKY (pH3HUEcKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, aCTPOHOMUEN 51 buznyeckoit reorpaduen. Puznka —
3TO MPEAMET, KOTOPHII HE TOJBKO BHOCUT OCHOBHOM BKJAJ B €CTECTBEHHO-HAYYHYIO KapTHHY
MUpa, HO ¥ MpeAoCcTaBIseT HauboJiee ICHbIe 00pa3libl MPUMEHEHUS! HAyYHOr0 METO/1a M03HaHuS,
TO €CTh croco0a MOJTy4eHHUsl JOCTOBEPHBIX 3HaHUI o Mupe. Hakonen, ¢pusuka — 3T0 mpeaMer,
KOTOPBIA HapsAIy C IPYTUMHU €CTECTBEHHO-HAYYHBIMU MPEIMETAMHU JI0JDKEH JaTh 00ydaromuMcs
npezcTaBieHne 00 YBJIEKATEIbHOCTH HAYYHOI'O MCCIIEAOBAHHS M PAJOCTH CaMOCTOSTEIbHOTO
OTKPBITHSI HOBOTO 3HAHUSI.

OnHa U3 rIaBHBIX 3a]a4 (PU3MYEcKoro o0Opa3oBaHUs B CTPYKType 0O0Iero o0pa3oBaHMs
COCTOMUT B ()OPMHUPOBAHUH €CTECTBEHHO-HAYYHOH TPaMOTHOCTH M MHTEpECa K HayKe y OCHOBHOM
Macchbl o0yyaromuxcs, KOTOpBIE B JaJIbHENIIEM Ooynyt 3aHSTHI
B CaMbIX pa3HOOOpa3HbIX cdepax AesTenbHOCTH. Ho HEe MeHee Ba)XHOUM 3amaueid SIBISETCS
BBISIBJICHHE W MOJrOTOBKA TAJAHTJIMBBIX MOJIOJBIX JIIOJEH Ul MPOAOIDKEHHUS 0Opa3oBaHMs U
JanpHEH el mpoeCcCHOHATBHOMN NeATETLHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX UCCIIEIOBAaHUHN
U CO3JaHMM HOBBIX TexHoJOrui. CoriacHo MNPUHATOMY B MEXIYHApOJHOM COOOIIEeCTBE
onpezeneHuto, «EcTecTBEeHHO-HAy4YHas TPaMOTHOCTb — 3TO CIOCOOHOCTH 4YeJIOBEeKa 3aHUMATh
AaKTUBHYIO TPAXJIAHCKYIO TO3UIMIO IO OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSA3aHHBIM C
€CTECTBEHHBIMU HayKaMU, U €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYUYHBIMU HJICSIMHU.
Hayuno IPAMOTHBIN YEeI0BEK CTPEMHUTCS y4acTBOBATh
B apryMEHTHUPOBAaHHOM OOCYXXICHHH NpoOJieM, OTHOCSIIMXCA K €CTECTBEHHBIM HayKaM
U TEXHOJIOTUSM, YTO TpeOYeT OT HEro CAeAYIOIUX KOMIIETEeHTHOCTEH:



HAY4YHO OOBSICHATH SIBJICHUS,

OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHNUS;

UHTEPOPETHPOBATh  JaHHBIE M HCIOJNB30BaTh  HAy4Hble  JOKa3aTelbCTBA
JUIs IOJIy4EHHUS BBIBOIOBY.

N3ydyenne ¢Qu3mku CnocoOHO BHECTH pemialomuid  BKiIag B (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00Y4arOLINXCS.

enmn un3ydyenus: pU3MKKM HAa YpOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMS OIpPEICSCHBI B
Konuenuuu IpenoJjaBaHus y4eOHOro npeamera «Du3uKa»
B o0OpazoBarenbHbIX opranuzauusx Poccuiickoit ®enepauuu, peaan3yloUMX OCHOBHbBIE
o0mieoOpa3oBaresibHble MPOrpaMMbl, yTBepKIEHHON pemeHneM Kosternn Munucrepcrsa
npocseniennst Poccutickoit @eneparuu (mpotokon ot 3 gekadpst 2019 r Ne [TK-4BH).

enu nzyuenus Gpu3nKu:

npuoOpeTeHne NHTEpeca U CTPEMIICHHUST 00yYarOIIUXCs K HAYYHOMY M3yYSHHIO TIPHPOIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOAE€ TO3HaHUsA ©  (HOPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY)KAIOLUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHUS
MaTepuy U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMHupoBaHUE TPEACTABICHUNA O PONU (PU3MKH [UIS PA3BUTHUSL APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymedl mnpodeccHoHaTbHON
NeSITEeIbHOCTH, CBA3aHHOM ¢  (U3MKOH, TOATrOTOBKA K  JajbHEHIIeMy  OOYy4eHHUIO
B 3TOM HaIPaBIICHHH.

JlocTH)KeHHe TUX Liejeld Ha ypOBHE OCHOBHOIO OOILIEro o0pazoBaHMs 00ecreYnBaeTCs
pELIeHUEM CIIEIYIOIUX 3aau:

pUOoOpeTeHNe 3HaHUM O TUCKPETHOM CTPOEHHHM BEIECTBA, O MEXaHUYECKUX, TETIJIOBBIX,
AIIEKTPHUYECKUX, MATHUTHBIX  KBAHTOBBIX SBIICHHSX;

npuoOpeTeHne  yMEHHH  ONMUCBhIBaTh M OOBSCHATH  (U3WYECKUE  SIBICHUS
C MCITOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOGHHE METOJIOB peIIeHUs] MPOCTEHIINX pacdE€THBIX 3aJad C HCIOJIb30BaHUEM
(bU3NIEeCKUX MOJIENeH, TBOPUYECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOI0AaTh IPUPOIHbIE SIBIECHUS U BBIOIHATH ONBITHI, TaOOpPaTOpHBIE
paboTHI M SKCIIEPUMEHTAIBHBIE NCCIIEIOBAHMS C UCTIOIb30BaHUEM N3MEPHUTENBHBIX TIPHOOPOB;

OCBOGHHE MNpPHUEMOB paboThl ¢ HHpopManuell (u3nyeckoro coaep)kaHus, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHUSX (DU3WKH, aHANIM3 M KPUTHYECKOE OICHHBAHHE
uHpOpMaInH;

3HAKOMCTBO cO  cepamu  mpodecCHOHATBHON  JESITENIBHOCTH,  CBS3aHHBIMH
¢ (u3HKOH, U COBPEMEHHBIMU TEXHOJOTMSMH, OCHOBAaHHBIMH Ha JOCTHMXKEHUAX (DU3NYECKOH
HayKH.

Obmee YHCII0 4acoB, PEKOMEH0BaHHBIX ISt U3yYEHUS ¢buzukn
Ha 6a30BOM ypoBHe, — 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B He/IeN0), B 8 kiacce — 68 4acoB
(2 yaca B Hezemo), B 9 knacce — 102 gaca (3 yaca B HEJIEINIO).

B nmporpamme mpenycMoTpeH pe3epB  yuyeOHOro BpemMeHM B /-8  Kiaccax,
U TIOBTOPHUTEIHHO-00001Iat0Ki MOAYIb B 9 Kilacce, KOTOPbIE YUUTENb MOXKET UCIIOIb30BaTh 110
CBOEMY YCMOTPEHHIO.

1. Copep:xxanue yueOHOro nmpeamera

Conep:xanue o0yuenus B 7 Kjacce.

Pazgen 1. ®usuka u €€ posib B MO3HAHUH OKPYKAIOLIEr0 MUpa.

dusuka — Hayka o mpupoxe. Ssnenms npuponsl (MC!). ®usnueckue SBICHHS:
MCXAaHUYCCKUEC, TCIUIOBBIC, SJICKTPUICCKUC, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC.

1 MC — 31ech 1 qasnee OTMEUCHBI 3JIEMEHTHI COJIEpIKaHUs, BKITFOYAIOIITNE MEXIIPEIMETHBIE CBS3H.



dusnueckue BenuuMHBL V3MepeHue ¢u3zndeckux BeluYMH. DHU3NUECKUE MPUOOPBI.
[TorpemnocTs u3mMepenuii MexxayHapoHas cCUCTEMa €IUHUII.

Kak ¢usuka u npyrue ecTrecTBeHHbIE HAyKHW HM3Y4aloT MpHUpoAy. EcTecTBEHHO-HAyuHBIN
METOJl TO3HaHMs: HaOJI0JeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

1. lemoHcTpanuu.

MexaHuyeckue, TeII0BbIe, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

@usnyeckue  Opubopsl U Ipoueaypa  OpAMBIX — M3MEPEHUN  AHAJIOTOBBIM
U IU(QPOBBIM TIPHOOPOM.

2. JlabopatopHbie pabOThI U OTIBITHI

Omnpenenenre UEHBI JeNIeHUs MIKAIbl K3MEPUTEIHHOTO Mproopa.

W3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea.

Paszpgen 2. [lepBoHauanbHble CBEACHUS O CTPOCHUU BEIIECTBA.

CrpoeHue BeliecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. OIbITHI, J10Ka3bIBAIOLIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukeHue yactul BemiecTBa. CBs3b CKOPOCTH ABM)KEHUS YaCTUL[ C TEMIIEpaTypOM.
bpoynoBckoe nBwkenue, auddysus. BzaumonelcTBHe dYacTHIl BELIECTBA: MPUTHKEHUE
U OTTaJKUBaHUE.

ArperaTtHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEHM M  TBEPABIX
(kpucTayuinyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaAaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJEKYISpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

1. JleMoHCTpanum.

HaGirotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

Habmtonenue sBieHui, OOBACHSAIOIIUXCS NPUTSKEHUEM WIM OTTAJIKMBAHHUEM YaCTHUIL
BELIECTBA.

2. JlabopaTopHbie pabOTHI U OITBITHI.

OneHka uaMeTpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.

OnbITH IO OOHAPYKEHUIO JEHUCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUS.

Paznen 3. JImkeHne v B3aUMOJICHCTBUE TE.

Mexannueckoe JBHXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBMXKEHHE. (CKOpPOCTH.
Cpenssist CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHUH. Pacd€r myTH v BpeMeHH BUKEHUSI.

SIBnenune uHepuuM. 3aKOH MHEpLUMHU. B3auMozelcTBHE Ten Kak NPUYMHA HW3MEHEHHUS
CKOPOCTH JIBHKEHHS Teld. Macca kak Mepa uMHepTHOcTH Tena. IlnoTHocTs BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cwia kak XxapakTepucTuka B3aumoneuctBus Ten. Cuma ynpyrocth M 3akoH ['yka.
W3mepeHue CHIIbI C TOMOLIBIO TMHAMOMETpa. SIBIeHUE TATOTEHM U cuila TshkecTH. Chna TshkecTn
Ha apyrux wiadetax (MC). Bec Tema. HeBecomocts. CrioskeHHe CHII, HANIPABJICHHBIX 1O OJTHON
npsimoid. PaBHogelicTByromas cui. Cuna tpenus. TpeHue cKoiabKeHUs U TpeHue nokos. Tpenue
B nipupojie u texuuke (MC).

1. lemoHCTparuu.

Habmoienne MexaHn4eckoro JBUKEHUS Tefa.

N3mepenune ckopocTH MPSIMOIMHENHOTO JBUKECHHUS.

Habntoienue siBieHUs] UHEPIUH.

Habmronenue u3MeHeHus: CKOPOCTH MTPU B3aUMOJICHCTBUN Tedl.

CpaBHeHME Macc 10 B3aUMOICUCTBHUIO TE.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

2. JJTabopaTopHbie pabOThI U OTBITHI.



OrmpezenieHne CKOPOCTH PABHOMEPHOIO JIBMXKEHMS (IIApUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

Omnpenenenue  cpeqHe  CKOPOCTH  CKOJNBXEHHS ~ Opycka  WJIM  [IapHKa
10 HAKJIOHHOM IJIOCKOCTH.

Onpenenenye IOTHOCTU TBEPJOTO TeENA.

OnpIThI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTb pacTsDKeHus (aedopmanuu) HpyKUHBI OT
IIPUJIOKEHHOM CUJIBI.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHHMS OT Beca Tesa
Y XapaKTepa CONPUKACAIOIINXCSI TOBEPXHOCTEN.

Paznen 4. JlaBnenue TBEPABIX TEN, )KUAKOCTEN U ra3oB.

Hapnenne. CiocoObl yMEHBIICHUS U yBeTUUEHUS AaBieHus. J{aBienue raza. 3aBUCUMOCTb
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBinenus TBEPIABIMU TEIAMU, JKUIKOCTSIMH U
razamu. 3akoH I[lackans. [lHeBMaTmyeckue MamuvHbl. 3aBUCHUMOCTb JIaBJICHUSI KUJAKOCTH OT
ryounsl.  ['mppocratmdeckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emuin u atmocdepHoe AaBineHue. [IpHUMHBI CyIIeCTBOBaHUS BO3AYIIHOMN
obooukn 3emymn. Onbit Toppuyermm. M3mepenue atmMocepHOro maBicHHS. 3aBUCHMOCTH
aTMochepHOro JaBJICHUS oT BBICOTHI HaJ YPOBHEM MOps. [Tpubopsr
JUTSL U3MEPEHUst aTMOC(EPHOTO JTaBICHHUS.

JleiicTBHE KHIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

1. JleMoHCTpaum.

3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHUs KUIKOCTHIO U Fa30M.

Coobmmarommecst CoCcyabl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aecTBus aTMOChEpHOTO JTABJICHHUS.

3aBUCHUMOCTh  BBITAJIKMBAIOIIEH CHIBI OT 00bEMa TMOTPYKEHHOW YacTH Tena
Y TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHus TeN: IUIAaBaHWE WM TOTPY)KEHHE Tell B  3aBUCHMOCTH
OT COOTHOILIEHHUS TNTIOTHOCTEN TeJa U KUJIKOCTH.

2. JlabopaTopHbIie pabOTHI U OITBITHI.

HccnenoBanme 3aBHCUMOCTHM Beca Tela B BOoAe€ OT 00bEMa MOTpYXKEHHOU
B KUJIKOCTh YacTH TeJa.

OnpeneneHne BBITAIKUBAIOIIEW CHIIbIL, JEHCTBYIOLIEH Ha TeENO, MOrPYXEHHOE
B KHUIKOCTb.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIbI, JI€WCTBYIOIIEH
Ha TEJIO B XHUIKOCTH, OT 00BbEMA TMOTPYKEHHOW B KUAKOCTh YAacTH TeJla U OT IJIOTHOCTH
KUJIKOCTH.

Pazgen 5. Pabora u MomHOCTh. DHEPTHSL.

Mexanunueckast pabota. MOITHOCTb.

[TpocThie MexaHU3MBI: pbIYar, 0J0K, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBECHS phIuara.
[IpumeHeHue TpaBWiIa paBHOBECHs pblyara K Onoky. «3omotoe mpaBmioy» Mexanwku. KITJ]
MIPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas sHeprus. Kunerumueckas W mnoTeHUuanbHas »Heprud. [IpeBpaiienue
OJIHOTO BUJIa MEXaHUYECKOW SHEPTHUH B IpYroil. 3aKOH COXPAaHEHHUs SJHEPIUU B MEXAHUKE.

1. lemoHCTparuu.

[IpuMepsl MPOCTHIX MEXAHU3MOB.

2. JJaboparopHble pabOTHI M OTBITHI.

Onpenenenue pabOThl  CHJIBI TPEHUS TP  PABHOMEPHOM  JIBHKEHUM  Tela
M0 TOPU30HTAIBHON MOBEPXHOCTH.



UccnenoBanue yciaoBuil paBHOBECHS phluara.

N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

Conep:xanue 00yuyenus B 8 Kkiacce.

Pa3nen 6. TemnoBrle ABICHUS.

OcCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KHHETUYECKON TEOpPHH CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE ITOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro cocTosiHUiI BemecTBa. Kpucrannmnyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH. CmaunBanue
U KanWUISIpHBIC SBJICHUS. TeroBoe pacuimpeHue u coxaTue.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTBEO TEIJIOBOTO JBH)KEHHSI YacTHL.
Buaytpennsss osueprus. CnocoObl M3MEHEHHS BHYTPEHHEHW OSHEpPruu: Teruionepeaaya
U coBeplleHre padoThl. Bupl Temnonepeaaun: TEIONPOBOAHOCT, KOHBEKIIHUS, H3Iy4YCHHUE.

KomnuectBo ~ TermoTel.  YaenbHas — TEIUIOEMKOCTh — BemiecTBa.  TermiooOmeH
U TEIJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro Oananca. IlmaBmeHue u oOTBepaeBaHUE
KPUCTAJUIMYECKUX  BEIIECTB.  YJenbHas  Temnota  IuiaBieHus.  [lapooGpazoBanue
u kxouaencauus. Hcmapenue (MC). Kunmenue. VYaenpHas TemioTa mapooOpa3oBaHus.
3aBUCHMOCTh TEMIIEPATyPhl KUIICHUS OT aTMOC(EPHOTO JIaBIICHUSI.

BnaxxnocTs Bo3ayXa.

DHeprus ToIMBa. Y IeibHas TEII0Ta CrOPaHUs.

[Mpunnunsr pabotel TemnoBbix aurareneit KIIJ TemmoBoro nsurarens. TemnoBble
JIBUTATENH U 3auTa okpysxaromieit cpenst (MC).

3aKOH COXpaHEeHUsI U MPEBPAICHHs] SHEPTUHU B TEIIOBBIX Iporeccax (MC).

1. lemoHCTpanum.

Habmtoienne 6poyHOBCKOTO IBUYKEHUSI.

Ha6mronenue quddysun.

Habmtoienue sSBiaeHU cMauMBaHUsI U KaMWJUISIPHBIX SBJICHHM.

HalGmronenue TenioBoro pacuimpeHus Tel.

WN3menenue  maBneHuss Traza Opud  HU3MEHeHHMM  00béMa M HarpeBaHUU
WJTU OXJIQKICHHH.

[IpaBuna n3amMepeHus TeMepaTypsl.

Bunael Terionepenayn.

OxmnaxaeHre Ipy COBEpPIICHUH PabOTHI.

HarpeBanue npu coBepiiieHur pabOThl BHEIITHUMH CHIJIAMH.

CpaBHEHME TEIIOEMKOCTEN Pa3INYHBIX BELIECTB.

Habmtonenue kumneHusl.

Habmtoienne mocTostHCTBa TeMIIEpaTyphl MPH TUIABICHUH.

Moienn TEeIJIOBBIX IBUTATEIIEH.

2. JJaboparopHble pabOTHI M OTBITHI.

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO TMPUTSDKEHUS.

OnBITHI 110 BBIPAIIMBAHKUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITUPEHHMSI Ta30B, KUIKOCTEH U TBEPABIX TEI.

Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OneIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh JaBJIEHHS BO3JyXa OT ero oObéma
Y HarpeBaHUs WM OXJIAKICHUS.

[IpoBepka THUMOTE3Bl JUMHEHHOW  3aBUCHMOCTH  JUIMHBI  CTOJOMKA  KHUAKOCTH
B TEPMOMETPUYECKOMN TPyOKE OT TeMIEepaTyphI.

Habmionenne u3MeHeHUs] BHYTPEHHEW SHEpPrHM Tela B pe3yjibTaTe TeIUloNepenadyd u
paboThI BHEITHHUX CHIL

HccnenoBanue siBIeHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIOAHOU U TOPSYEH BOJIBI.

Ornpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.



HccnenoBanue npouecca uCapeHusl.

Onpenenenre OTHOCUTENLHOM BIaXXHOCTH BO3AyXa.

Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. DnexTpuyeckue 1 MarHUTHBIE SIBJIICHHUSL.

Onextpuszauus Ten. /[Ba poaa aneKTpuyecKux 3apsaoB. B3aumoneicTBue 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTD CHIIBI B3aUMOJICHCTBUS 3aps>KEHHBIX TEJ OT BEIMUUHBI 3apsiI0B
U PACCTOSIHUS MEXKIY TEJIaMH).

OnexTpuueckoe none. Hanpssx€HHOCT aniekTpudeckoro nodst. [IpuHiun cyneprno3unuu
IIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTApHbIA 3yieKTpuueckuil 3apsan. CtpoeHue
aTtoMa. IIpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOT0 3aps/ia.

DNeKTpUUeCKUd TOK. YCIOBHUS CYIIECTBOBAHMS DSJIEKTPUYECKOro ToKa. VcTounuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUYECKHU TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckas unenb. Cuna Toka. OiekTpuueckoe HamnpspkeHue. ConpoTuBIIEHHE
NPOBOJAHMKA. YJIEIbHOE CONPOTUBJICHHE BemlecTBa. 3akoH Owma [Uisi  ydacTka Lemu.
[TocnenoBarenbHOE U MapayieIbHOE COEUHEHUE TPOBOJHUKOB.

PaGota u MouHOCTh 35eKTpudeckoro Toka. 3akoH Jxoyns—JIenna. JnekTpuueckue enu
U TIOTPEOUTENHN AIIEKTPUIECKON 3HEpruH B ObITy. KOpoTKOE 3aMbIKaHueE.

[TocrosinHbie MarHuThl. B3auMoJeHCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE TMoOJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe N5 ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe mosie
AIEKTPUUYECKOT0 TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. J[efiCTBHE MarHUTHOTO IMOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOrO Toka. lMcnonb3oBaHue
JNIEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaness. SfIBieHue 3IeKTpoMarHUTHONM uHAykuuu. IlpaBuno JleHua.
OnextporeHeparop. CnocoObl MOMy4eHUS DIEKTPUYECKOW DHEPruu.  DJIEKTPOCTAHIMU
Ha BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU.

1. leMoHcTpammu.

DneKkTpu3aIus Tel.

JIBa poJia JIEKTPUUECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE IEKTPOCKONA.

DneKkTpocTaTU4ecKas MHIYKIHUA.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsi/I0B.

[IpoBOIHMKY U ANDIIEKTPUKHU.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH TOCTOSHHOTO TOKA.

JIerCTBUA 3IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B JKUIKOCTH.

I"a3oBbIit pazps.

W3mepenune cuibpl TOKa aMIIepMETPOM.

W3mepenue 3eKTpruuecKoro HanpsKeHUs: BOJIbTMETPOM.

Peocrar n mara3us conpoTHBIIEHU.

B3anmopeiicTBrE MOCTOSTHHBIX MAarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieIeHUs MOJIIOCOB MarHUTA.

MonenrpoBaHue MAaTHUTHBIX MOJI€H MOCTOSIHHBIX MarHuTOB.

OmnsIT Opcrena.

MarauTHO€e noJie ToKa. IJIEKTPOMArHHUT.

JlelicTBrEe MarHUTHOT'O NOJISl HA MIPOBOJIHUK C TOKOM.

DNeKTpOoABUTaTEb IOCTOSTHHOTO TOKA.

UccnepgoBanue siBIEHUS 371€KTPOMAarHUTHOM MHIYKIUU.

OnbiTel Dapajes.

3aBUCUMOCTD HalpaBJIeHUS MHAYKIIMOHHOIO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHUS.



DneKTporeHepaTop MOCTOSIHHOIO TOKA.

2. JJabopaTopHbie pabOThI U OMBITHI.

OnbITHI 10 HAOTIOCHHUIO SJICKTPU3AIUH T HHIYKIIUEH U PU COTPUKOCHOBEHUH.

COopka u mpoBepKa pabOoThl 3JEKTPUUECKOH IIETH MTOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

UccnepoBanue  3aBUCUMOCTH  CHJIBI  TOKa, UOYLIEro  4epe3  pe3ucrop,
OT COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

[IpoBepka mpaBuiia CIOKEHHUS HAINPSHKEHUN MPU MOCIEI0BATEIbHOM COEAUHEHUU JIBYX
PE3UCTOPOB.

Omnpenenenre pabOThHI MEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 pe3UcTop.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON HA PE3UCTOPE.

HccnegoBanne MarHUTHOTO B3aUMOJEHCTBHSI IOCTOSIHHBIX MArHUTOB.

N3ydeHne MarHUTHOTO TOJS TMOCTOSHHBIX MArHUTOB TMPU WX OOBEAMHEHUU
U pa3JeeHUH.

HccnenoBanue nercTBUs 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThl, JIEMOHCTPUPYIOIIUE  3aBUCUMOCTb  CHJIbl  B3aMMOJICMCTBHUS  KaTYLIKU
C TOKOM M MarHuTa OT CWJIBI TOKA ¥ HAIIPABJICHUS TOKA B KATYIIKE.

N3yueHune neicTBUS MATHUTHOIO TOJISI HA IPOBOAHUK C TOKOM.

OnpIThl MO HCCIEIOBAaHUIO SIBJIECHUS JJIEKTPOMArHUTHOMW WHIYKIMH: HCCIEAOBAHUE
M3MEHEHUH 3HAYEHUs U HallPaBJIECHUS NHIYKIMOHHOTO TOKA.

Conep:xanue 00yuenus B 9 Kiacce.

Pazzen 8. Mexanuueckue siBIcHUS.

Mexanuueckoe aBmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD
MEXaHUYECKOro JBWKEHUs. PaBHOMEpHOe mpsMoiMHEiHOe nBMxkeHue. HepaBHomepHoe
MPSIMOJIMHEITHOE JIBUKEHUE. Cpennsis 51 MIHOBEHHAas CKOPOCTb Tena
IIpU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TIpsiMoIMHEHOE nBIkeHne. CBoOoHOE nageHne. OmbIThI
lNanunes.

PaBHOMepHOE nBMKEHUE 1O OKpYykHOCTH. [lepuon u dacrota obparenus. JInnelinas u
YIII0Bast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHUE.

IIepBr1it 3akoH HeroToHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. IIpunHimn
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHUS CKOJBXKEHUS, CHJIa TPEHUS
MOKOS1, APYTHE BUBI TPEHUSI.

Cuna TsKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpeHHE CBOOOJHOTO MaJeHUs.
JBuwxenue mmaHer Bokpyr Connma (MC). IlepBas xkocmuueckas ckopocTb. HeBecoMocTs u
Meperpy3KH.

PaBHOBecue MatepuanbHOM Touku. AGCOMOTHO TBEPAOE Teno. PaBHOBecue TBEPOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Ttena. U3menenue umnynbca. Miynbc cuiibl. 3aKOH COXpPAaHEHHUsSI UMITYJbCa.
PeaktuBnoe aemxenue (MC).

Mexanuueckasi pabota ¥ MOIIHOCTh. PaGota cui TspkecTd, ynpyroct, TpeHus. CBs3b
sHepruu u pabotel. [loTeHuuanpHas SHeprus Tena, MOJHSATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTtenuumanbHass  SHeprusi  cxkarod  npyxuHbl. Kunernueckas  sHeprusi.  Teopema
0 KMHETUYECKOM DHEPIUU. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

1. lemoHCTparuu.

Habnoienne MexaHn4eckoro IBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHMeE MTyTeH U TPaeKTOPUI IBMXKEHHS OJHOTO U TOTO K€ Tela OTHOCUTEIbHO Pa3HbIX
TEJI OTCYETA.

N3mepenne ckopocTy U yCKOPEHUsI MPSIMOIUHEUHOTO JBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHHUS.

Habmoienne ABMKEHUS TeNa M0 OKPY>KHOCTH.



Habnronenne MexaHWYeCKHX SBICHHM, MPOUCXOMSAIUX B cucTeMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CUJIBI.

HaGntoneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

N3meHneHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

Ilepenaya uMIrysbca pu B3auMOJIEHCTBUU TEIL.

[IpeoOpa3oBanus 3HEPTUH MPH B3aUMOICHCTBHH Tell.

CoxpaHeHne UMITyJIbca IIPU HEYNIPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHne UMITyJIbca IPU a0COJIIOTHO YIPYTOM B3aUMOAECHCTBUM.

HaGntoneHne peakTUBHOTO IBUKEHMSL.

CoxpaHeHue MEXaHU4YECKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

CoxpaHeHne MEXaHU4ECKON PHEPIUM TP IBHYKEHUH TeJja M0, JIEHCTBUEM IIPY>KUHBI.

2. JlabopaTopHbie pabOTHI U OIIBITHI.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXKEHHs Opycka WM JIBHKEGHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHne YCKOpPEHHs Tejla IIPM PABHOYCKOPEHHOM JBM)KEHHH I10 HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOT'O JaBJICHMS.

Onpenenenne KO3PUIUEHTA TPSHHUS CKOJBKCHHS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenne pabOThl  CUJIBI  TPEHUS IPU  PABHOMEPHOM  JBHKEHUM  Tela
10 TOPU30HTAJIBHOM TOBEPXHOCTH.

Omnpenenenue paboThl CWIBl YOPYTOCTH IpU MNOABEME Ipy3a C HCIOJIB30BAaHUEM
HEMOABHKHOTO U IMOABUKHOIO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUS SHEPTHUH.

Paznen 9. Mexanuueckue kone6aHus U BOJIHBI.

KonebarenbHoe asuxeHne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOaHMI: MEpHOJI, 4acToTa,
amIuIMTyna. MaTtemaTuueckuid W NPYXUHHBIA MasTHUKW. IIpeBpameHue sHeprum Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue koneOanus. BeiHyxaeHHbIe Konebanus. Pesonanc. MexaHudeckue BOJHBI.
CaoiicTBa MexaHn4yeckux BoJIH. [IposionbHbIe U nonepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHHuecKue BOJIHBI B TBEPIOM Tene, ceiicmuueckue BosiHbl (MC).

3Byk. ['pomMkocte 3Byka U BbicoTa TOoHa. OTpaxkenue 3Byka. HWMHbpasByk
U YIbTPa3BYK.

1. lemoHCTpanum.

Habntonenue koneOaHuil Tes moJ 1eHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.

Habmonnenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

HabmtoneHne BBIHYX/IEHHBIX KoJIeOaHUI U pe30HaHca.

PacmipocTpanenne npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTHYECKUI PE30HAHC.

2. JJaboparopHbie pabOTHI U OMBITHI.

Omnpenenenre 4acToThl U Mepuo/ia KonedaHuil MaTeMaTH4eCKOro MasiTHUKA.

OmnpeneneHre 4acTOThI ¥ EpHOAA KoJleOaHUH MPYKMHHOTO MasiTHUKA

UccnenoBanue 3aBUCMMOCTH TepuoAa KOJIeOAaHWI TOABEHMICHHOTO K HHUTH Tpy3a
OT JUIMHBI HUTH.

UccnenoBanme  3aBUCMMOCTM — Tepuojaa  KoyiebaHMl  MPYKUHHOTO  MasiTHUKA
OT Macchl Ipy3a.

IIpoBepka HE3aBUCHMMOCTH Hepuoja KojeOaHMi TIpy3a, IOJBEIIEHHOIO K HHTH,
OT Macchl rpy3a.

OmnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh NEpHO/ia KOJIeOaHUH MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.



N3mepenue yckopeHus CBOOOHOTO MACHHSL.

Pazgen 10. Di1eKTpOMarHuTHOE MOJIE U 3JIEKTPOMAarHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. lIkana 31eKTpoMarHuTHbIX BOJIH. Vcronbp30BaHue 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DnexTpoMaruuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE cBOMCTBA CBETA.

1. lemoHcTpanuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BonHoBBIE CBOMCTBA CBETA.

2. JJabopaTopHbie pabOThI U OMBITHI.

W3yuenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO Tese(oHa.

Pasnen 11. CBeToBEIE ABIIEHUS.

JlyueBas mozpens cBera. Mcrtounuku cera. IIpsMoiMHETHOE paclpOCTpaHEHHE CBETA.
3armenus Connia u JIynael. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpaskeHHUs CBETA.

[Ipenomiienue cBeta. 3akoH IpesomiieHus cBera. [loHoe BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHET0 OTPAKEHUS B ONTHYECKUX CBETOBOAAX.

JIunza. Xox myueir B nmH3e. OmnrHyeckas cucremMa (QoToanmapara, MHKpPOCKOIA
u Teneckona (MC). I'ma3 kak onTudeckas cucreMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnoxxenune Genoro csera B ciekTp. OnbiTel HptoToHA. Cll07K€HNE CTIEKTPAIbHBIX I[BETOB.
Hucnepcus ceTta.

1. lemoHCTpanum.

[IpssmonuHeitHOE pacpocTpaHeHHEe CBETA.

OTtpaxxeHue cBera.

[Tonydenue n306pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomiienune ceera.

OnTruyeckuii CBETOBO/I.

Xon nydeit B cobuparouieil JuH3e.

X0 nydel B pacCEeUBarolIeH JINH3E.

[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

[Tpunamn neiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOTA.

Mopens rnasa.

Paznoxenue 6e10ro cBeTa B CIEKTP.

[TonyuyeHnune 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

2. JJaboparopHble pabOThI M OMBITHI.

HccnenoBanue 3aBUCMMOCTH yTJIa OTPAXKEHHsI CBETOBOT'O JIyda OT yrIJjia MaJieHusl.

N3ydenne xapakTepuCTHK H300pakKeHUs MIpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanune 3aBUCMMOCTH yIJia MPEIOMJIEHUS CBETOBOIO Jy4a OT yIJia MaJeHUs Ha
TPAHUIIE «BO3TYX—CTEKIIO».

[Tonyuenune n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OnBITHI 1O Pa3JIoKEHUIO OEJIOT0 CBETa B CIIEKTP.

OneITEl TIO BOCHPHUATHIO I[BETAa MPEAMETOB MPH UX HAONIOACHUM Yepe3 I[BETOBBIC
(GUIBTPBIL.

Paznen 12. KBanTOBBIE SIBJICHUS.

OmnsiTel Pezepdopaa u rmuiianerapHas mozens aroma. Mozens aroma bopa. Ucnyckanue u
NorJoleHne ceeta atoMoM. KBanThl. JInHelyaToie CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, Oera- m ramma-uzmydeHus. CTpoeHHE aTOMHOTO siipa.
Hyknonnass mopens aromuoro siapa. W3orombel. PammoaktuBHble mnpeBpaieHus. Ilepuon
MoJIypacnaaa aTOMHBIX sIJIep.

SAnepHble peakuiuy. 3aKOHbI COXpaHEHUS 3apsI0BOTO U MACCOBOI'O YHCE. DHEPTHsI CBSA3U
aTOMHBIX saep. CBsi3b Macchl U SHepruu. Peakiuu cunTe3a u nenenus saaep. Mcrounuku snepruu
Comnnna u 38831 (MC).



SAnepnas sHepreTuka. JlelicTBUS paAloaKTUBHBIX U3ITy4eHUH Ha )kuBble opraHu3Mbl (MC).

1. JlemoHCTpanum.

CrieKTphl U3J1y4yeHUs U MOTJIOIIEHUS.

CrieKTphl pa3aHyuHbIX T'a30B.

CrnexTp Bomopo/a.

Hab6mronenue tpexoB B kamepe Buibcona.

Pabora cuéTuyrka HOHM3UPYIOUUX U3TYYECHUH.

Peructpanus uznydeHus npupoJHbIX MUHEPAIOB U MPOAYKTOB.

2. JlabopaTopHbie pabOTHI U OIIBITHI.

Habuntoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUS.

HccnenoBanne TpekoB: M3MEPEHHE DHHEPIMM YacTHULBI 110 TOPMO3HOMY IIyTH
(mo dortorpadusim).

W3mepenue paanoakTUBHOTO (poHa.

Iloemopumenvrno-0000uwiarouiuii MoOyb.

[ToBTOpuTENEHO-0000IIAIONINIT ~ MOAYIb  TPEAHA3HAYeH Ui CHCTEMAaTH3aluu
U 0000IIeHHUS TPEIMETHOTO COJEpKAaHUS U OMNbITa JACSITENbHOCTH, NPUOOPETEHHOTO
IPY U3YYEHUH BCETO Kypca (GU3WKHU, a TAKXKE U IOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY
9K3aMeHy o (pu3mKe A 00ydaroluXcsl, BHIOPABIINX ATOT y4EOHBII MpeaMeT.

[Ipy wW3yyeHMH JAHHOTO MOJYJS pEWIM3YITCS U CHUCTEMaTH3UPYIOTCS  BUbI
NEeSTEIbHOCTH, Ha  OCHOBE  KOTOPbIX  OOecleyuBaeTcsi  JOCTH)KEHHE  MPEAMETHBIX
Y METalpeIMETHBIX TUIAHUPYEMBIX PE3YJIbTAaTOB 00yUyeHUs, GOPMUPYETCS €CTECTBEHHO-HAyYHAas!
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIA/ICHUE YMECHUSMU OOBACHATH (PU3MUYECKHE SBICHUS, IPUMEHSIS TIOJTYICHHBIC 3HAHUS, PEIIaTh
3aJ]a4uM, B TOM YHCIIe KaYECTBEHHbBIE 1 SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIHATIBHO AEATENBHOCTHBIN XapaKTep JaHHOTO pa3zielia pealu3yercs 3a CYET TOro,
4TO 00y4arolrecs BBIMOJIHAIOT 331aHNUs, B KOTOPBIX UM MpeAiaraeTcs:

Ha OCHOBE IOJIYYE€HHBIX 3HaHUHN pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKpYXarollel MPUPOE U IOBCETHEBHOM JKNU3HH;

UCIOJIb30BaTh ~ HAyyHblE  METOJbl  HCCIelNoBaHUS  (U3MYECKUX  SIBJICHMH,
B TOM YHCJIE /AJIsl IPOBEPKU TUIIOTE3 U MOJIYYEHHs TEOPETUYECKUX BBIBOJIOB;

OOBSACHATH HAYYHBIE OCHOBBI Han00JIee BaKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHH,
Harpumep, MPaKTUYECKOr0 UCIOIb30BAHUS PA3IMYHBIX UICTOUHUKOB YHEPIUU HA OCHOBE 3aKOHA
MPEBpALEHHs] U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.

Kaxnas w3 TeM [aHHOro pasjena BKIIOYAeT SKCIEPUMEHTAIbHOE MCCIIeJOBAHUE
o0oOmaromiero  xapaktepa. Pa3zgen  3aBepriaercs — IPOBEJEHUEM  JTMArHOCTHYECKOMN
Y OLIEHOYHOI paboThI 32 KypC OCHOBHOT'O OOIIEr0 00pa3oBaHMsL.

2.J1nanupyemblie pe3yJibTAThl OCBOCHHUsI y4eOHOI0 mpeaMera.

N3ydyenne ¢Gu3nku Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs HAIPaBJICHO Ha
JOCTHIKCHUEC IMYHOCTHBIX, MCTAITPCIAMETHBIX U TPCAMETHBIX O6paSOBaTeJ'H)HI)IX PE3YIbTATOB.
B pesynbrare usydenuss (U3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
obyyarorerocs OyayT chOpMUPOBAHBI CIEAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:
1) maTpuOTHYECKOTO BOCIIUTAHHMS:
MPOSIBIICHUE UHTEpPEca K UCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON (PU3NIECKON
HAYKU;
LIEHHOCTHOE OTHOIIEHUE K IOCTHIKEHUSIM POCCUNCKUX YUEHBIX-(DU3HKOB;
2) TPaKIaHCKOTO U JYXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
TOTOBHOCTb K AaKTHBHOMY Y4YacTHIO B OOCYXJEHHWH OOLIECTBEHHO-3HAYMMBIX
U 3TUYECKUX MTPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (PU3UKY;
OCO3HAHHME BAYKHOCTU MOPATLHO-3TUYECKHUX IPHHIIAIIOB B JESITEIHLHOCTH YUEHOTO;
3) ACTETUYECKOrO BOCIIUTAHUS:



BOCIIPUATHE CTETHUECKUX KayecTB (hPU3MUECKON HAyKH: €€ TapMOHUYHOIO IMOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) LIGHHOCTH HAYYHOT'O TO3HAHUSI:

OCO3HaHHE LIEHHOCTH (PM3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIEH COCTABIISIONIEH KYJIbTYPBI,

pa3BUTHE HAYYHOU JTF0O03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeIbHOCTH;

5) dbopmupoBaHHUs KYJIbTYPbI 370POBbs U SMOIIMOHATIBHOTO 0J1ar0moIyus:

OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pas3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BaXHOCTHU MIPaBUIT 0e301acHoOro IIOBE/ICHUS Ha TpaHCIOPTE,
HAa JIOpPOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM 000OPYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

c(OPMHPOBAHHOCTh HaBBIKAa pe(UIeKCHH, TNPU3HAHME CBOEro IpaBa Ha OMHOKY
U TaKOTO K€ TpaBa y IpYyroro 4eloBeKa;

6) Tpy10BOr0 BOCITUTAHUS:

aKTUBHOE y4YacTHE B PEUICHHH MPAKTUYECKUX 3a/1ay (B paMKaX CEeMbH, IIKOJBI, TOPOJIa,
Kpasi) TEXHOJIOTUIECKOM u COIIMAITbHOU HaIpPaBJICHHOCTH, TpeOyOLIX
B TOM 4HClIe U GU3NYECKUX 3HAHMIA;

MHTEPEC K MPAKTHYECKOMY M3YUEHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIA;

7) 9KOJIOTHYECKOT'O BOCIIUTAHUS:

OpHEHTAlMsl Ha TpUMEHeHHe (U3NYECKUX 3HAHWU U1 PEUIeHHs 3afad B OO0JIACTH
OKpYXKarollel Cpelbl, IIIaHUPOBAHUS TMOCTYNKOB U OLIEHKH HUX BO3MOXKHBIX MOCJIEICTBUN st
OKpYKaroIlEe Cpeibl;

OCO3HaHUeE T00aTbHOr0 XapaKkTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pPelIeHHS;

8) amanTanuu K M3MEHSFOIMMCS YCIIOBUSM COLIMAILHON M IPUPOIHON CPEIIbI:

MOTPEOHOCT, BO B3aMMOACHCTBHM TPU BHIIOJHEHUH UCCIEJOBAHUNA M TPOEKTOB
(U3HYECKON HANIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

MIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeITeIbHOCTb;

NOTpeOHOCTh B ()OPMUPOBAHMU HOBBIX 3HAHMW, B TOM 4Hcle (OpPMYIUPOBaTH HJEH,
MOHSITHSL, TUIIOTE3bI O PU3UYECKUX OOBEKTaX U SIBICHUSX;

0CO3HaHUE AePUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

TUTAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETECHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTpEMJICHHE aHAIM3MPOBAaTh W  BBIABIATH B3AaMMOCBSI3M  MPHUPOJBI, OOIIECTBa
¥ DKOHOMHUKH, B TOM YHCII€ C UCIIOIb30BaHHEeM (PU3NYECKHUX 3HAHUM;

OLIEHKAa CBOMX JEHCTBHI C y4€TOM BIHUSHHS Ha OKPYKAIONIYIO CpENy, BO3MOXHBIX
I100aNBHBIX TOCTIEICTBUM.

B pesynbrare wu3ydenus (U3MKM Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHHs Y
oOyuyaromierocss OyayT c¢hOpMHpPOBaHbI MeTanpeAMeTHble Ppe3yJbTaTbl, BKIIOYAIOIINE
MO3HABATENIbHBIC YHHBEpCAJbHBbIE y4eOHBIC JEeHCTBUS, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC
yueOHbIe ACMCTBUS, PETYISATUBHBIE YHUBEPCATbHbBIE YIeOHBIC JEHCTBUS.

OgnazieHre YHUBEPCATBHBIMHA Y4€OHBIMU TTO3HABATEIEHBIMA JACHCTBUSMHU:

1) 6a30BbI€ JIOTHYECKUE JCHCTBHUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA O0BEKTOB (SIBICHHN );

yCTaHABIUBATh CYIIECTBEHHBIN MIPU3HAK KJIacCU(pUKaINH, OCHOBaHUs
J1s1 000OIIEHNs U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUMS B pacCMaTpUBAaeMbIX (akTaxX, NaHHBIX U
HaOJFOICHUSX, OTHOCSIIMXCS K (PH3UUECKUM SIBIICHUSIM;

BBISBJISITh TPUYMHHO-CIICJCTBCHHBIE CBSI3M TPH  HM3YUYEHUU (UBHUYECKUX SIBICHUN
U TIPOIECCOB, JeNaTh BBIBOJALI C HCIOJIL30BAaHUEM JICAYKTHBHBIX W  HMHIYKTHBHBIX
YMO3aKJTFOUEeHUHN, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3AX (PM3UUECKIX BEITUYMH;

CaMOCTOATENILHO BBIOMpATh Croco0 pereHus yueOHou (Gpu3nyueckor 3amaun (CpaBHEHHE
HECKOJIbKMX BapHUaHTOB pEIICHUs, BHIOOp Hauboliee MOIXOSAIIEIO ¢ y4ETOM CaMOCTOSTEIbHO
BbI/IETICHHBIX KPUTEPHUEB).

2) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:



HCIOJIb30BATh BOMPOCH KaK UCCIIEA0BATEILCKUN HHCTPYMEHT TO3HAHUS;

IIPOBOJIUTH 110 CAMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUecKuit
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHNE (PU3UUECKOTO SIBICHUS;

OLIEHUBAaTh Ha NPUMEHUMOCTb M JOCTOBEPHOCTb HMH(OpPMAILMIO, NOJIYYEHHYIO B XO€
UCCIICIOBaHUS WIIH HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYJINPOBaTh 0OOOIIEHHS U BBIBOJIBI 10 PE3yJIbTaTaM IIPOBEAEHHOTO
HaOJI0ICHNS, ONIBITA, UCCIICAOBAHMS,

IIPOrHO3UPOBaTh  BO3MOXKHOE  JajbHellee pa3BUTHE  (PU3MYECKMX  IIPOLECCOB,
a TaKk)Ke BBIABHUIaTh MPENOJI0KEHHU 00 MX Pa3BUTUHU B HOBBIX YCIOBHUAX M KOHTEKCTaX.

3) pabora ¢ uHbOpMaIueH:

NPUMEHATh Pa3IMYHBIE METOABI, MHCTPYMEHTHI M 3alpocChl IpU MOUCKE U OTOOpe
MH(POPMALIMU WU JaHHBIX C YYETOM IIPEUI0KEHHON ydeOHOU (u3ndeckoil 3a1auu;

aHAJIM3UPOBaTh, CHCTEMATU3MPOBATH M WHTEPHPETHPOBATH MH(POPMALUIO Pa3THUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENILHO  BBIOMpATh ONTUMANbHYIO (opMy mpencTaBieHus HH(DOpMaIUH
U WJUTIOCTPUPOBATH PellaeMble 33141 HECJIOKHBIMU CXeMaMHU, AMarpaMMaMy, HHOH rpadukoil n
X KOMOWHAIUSIMHU.

OBnazieHne yHUBEPCAIbHBIMU y4€OHBIMU KOMMYHUKATUBHBIMU JICHCTBUSAMMU:

1) oOenwue:

B XoJe OOCyXIeHHss YydyeOHOro Marepuana, pe3yJbTaToB J1abOpaTOpHBIX paboT
U TIPOCKTOB 33/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOHl TeMbl W BBICKA3bIBATh WJICH,
HalleJICHHbIE Ha pellleHue 3aauu 1 MojJepkKaHue 01aroxKenaTeaIbHOCTH OOLEHMS;

COIOCTABJIATh CBOM CYXKIEHHS C CYXICHUSMH JPYIHX YYaCTHHKOB JIMAJIOTa,
OOHapy’KUBaTh Pa3InyMe U CXOJICTBO NO3ULIUH;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOoJIMYHO  NPEACTaBIATh  pPe3yJabTaTbl  BBINOJHEHHOTO  (U3MYECKOTO  OIbITa
(9KCTIepUMeHTa, UCCTIeIOBAHUS, TIPOCKTA).

2) COBMECTHas AEATENbHOCTb (COTPYIHUYECTBO):

MMOHWMATh W HMCIIOB30BaTh MPEUMYIIECTBA KOMAHAHON W MHIMBUIYaIbHON pabOTHI MpH
peLIeHUH KOHKPETHON (pU3UYECcKOi MpobIemsbl;

NpPUHUMATh  [ETM  COBMECTHOH  JIEATENBbHOCTH,  OpPraHW30BBIBaTH  JCHWCTBUS
no e€ JOCTHKEHHIO: paclpeleiaTh poJid, 00CYKIaTh MPOLECChl M Pe3yiabTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOIBKUX JIFOJICH;

BBIMOJIHATE CBOIO YacTh pabOThl, JOCTUrash KaueCTBEHHOIO pe3yibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMHA KOMaH/IbI;

OLIEHUBAaTh Ka4eCTBO CBOETO BKJIA/a B OOLIUI MPOAYKT MO KPUTEPUSAM, CAMOCTOSTEIHHO
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

OBnazieHne yHUBEPCAIbHBIMU YUY€OHBIMU PETYISTUBHBIMU JEHCTBUSMU:

1) camoopranuzanus:

BBISIBIIATh  NMPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsAX, TpPeOYIOIIUX
JUTSL penieHnst GU3NIECKUX 3HAHUH;

OPHEHTUPOBATbCSI B PA3IMYHBIX TOAXO0JAX MPHHATUS peleHUH (MHIUBUAYaJbHOE,
MPUHSITHE PELIEHUs B TPYIIe, IPUHATHE PELICHUH IPYyIIoi);

CaMOCTOSITENIbHO COCTAaBJIATh AJNTOPUTM pelIeHus (U3NYECKON 3a7aud WM  IUIaHa
UCCIICIOBAaHUSI C  Y4ETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHPOBATH MpeiaracMble BApUaHThI peIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

2) caMOKOHTPOJIb:

JlaBaTh a/IEKBATHYIO OLIEHKY CUTYallUU U MpearaTh I1aH €€ N3MEHEHMUS;

OOBSICHATH NMPUYMHBI JOCTHKECHUS (HEJTOCTHKECHHUS) PE3Y/IbTATOB JESATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;



BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJE B XOJ BBIIOJHEHHUS (PU3NYECKOTO
UCCIICIOBAaHMUSI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIbCTB, M3MEHUBLIMXCS CHUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LEIHU U YCIOBUSIM.

3) SMOIIMOHAIbHBIA MUHTEIICKT:

CTaBUThb ce0sl Ha MECTO Jpyroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCHH
Ha HAY4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

4) npuHsATHE Ce0s U IPYTUX:

NpU3HABaTh CBOE TMpaBO Ha OMMOKY TpU pemeHud  (pu3nueckux  3amay
WIM B YTBEPKACHUIX Ha HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

IIpenmeTrHble pe3yJbTaThl 0CBOCHHS POrpaMMbl 10 (pu3nke (0a30BbIil YPOBEHB).

IIpenmeTHble pe3ynabTaThl OCBOCHMS MPOrpaMMbl MO (PU3MKE K KOHIY 00y4yeHust B 7
KJj1acce:

UCMOJNb30BaTh MOHATHUA: (U3MYECKHE M XMMUYECKME SBJEHHUS, HaOJIIOJCHHUE,
OKCIEPUMEHT, MOJIEIb, TUTIOTE3a, EANHUIIB! (PU3NIECKUX BEIWYHMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHUS  BemiecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBUXKEHUE
(paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAeKTOPHS, PaBHOAEHUCTBYIOIAs CHI,
neopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

pasnmuyath siBieHUs (IudQy3us, TEIIOBOE TBMKECHHUE YACTHIl BEIIECTBA, PABHOMEPHOE
JBUKCHNE, HEPABHOMEPHOE JBUKCHHUE, UHEPLUS, B3aUMOJCICTBHUE TEJI, PABHOBECUE TBEPABIX TEIl
C 3aKpEeIIEHHON OChIO BpallleHus, llepeiada AaBJIeHUs TBEPbIMU T€JIaMU, )KUJIKOCTSIMU U Fa3aMu,
aTMoc(epHoe J1aBJIeHUE, IIJIaBaHNe T, IPEeBPALICHU MEXaHUUECKOW SHEPTrUM) 10 OITUCAHUIO UX
XapAKTEPHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JJaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaTh MPOSIBIICHUE H3YYCHHBIX (DU3UYECKHX SBJICHUN B OKPYKAIOIIEM MHPE, B TOM
yucie pU3nuecKue IBIeHUs B IPUPO/Ie: IPUMEPHI IBHXKEHUS C PA3TMUHBIMU CKOPOCTSMU B )KUBOU
U HEXUBOH NpHUpoje, NEHCTBUE CUJIBI TPEHUS B NMPUPOAE U TEXHHUKE, BIUSHUE aTMOC(EPHOTO
JTaBJICHUS Ha >KUBOM OpraHu3M, IIaBaHUE pbIO, pblUaru B TeJe 4eJI0BeKa, IPH 3TOM MEPEBOIUTH
MPAKTHYECKYIO 3a/1auy B Y4eOHYI0, BBIJIEIATH CYIIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3HUECKUX
SIBIICHUI;

ONKCHIBATh M3yYEHHbIE CBOMCTBA TN W (U3NYECKUE SIBICHUS, UCTOJIB3YsS (QU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMs], ITyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CUIIa
YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CUJla TPEHUS, JaBjieHue (TBEPAOro Tela, )KUIKOCTH, Ta3a),
BBITJIKUBAIOIAsl CHJIa, MeXaHH4eckas paldoTa, MOILIHOCTb, IUICYO CHJIbI, MOMEHT CHJIBI,
KO3 (UIIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KUHETUYECKasl U MOTEHIMATIbHAS SHEPTUs ), IpU
OTHCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCTIOIb3yEMBIX BEJTMUUH, UX 0003HAYEHUS
U eIMHULBI (PU3NYECKUX BEIMYUH, HaXOIUTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYUHAMHU, CTPOUTH TpaQUKH U3YYEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NUECKUE SIBICHUS M MPOIECCHI, UCIIOJb3Ys MpaBHia
CIIOKeHMsI CHJT (BJIOJIb OJHOM MpsiMoii), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS] MEXaHUUECKOM
SHEpruM, MpH OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATH ¢buznueckue SBJICHMS, IIPOLIECCHI nu CBONCTBA Ted,
B TOM YHCJIE U B KOHTEKCTE€ CHUTyallMii NPAaKTUKOOPUEHTHMPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYMHHOCIEACTBEHHbIE CBSI3M, CTPOUTh OOBACHEHHWE U3 1—2 JIOTMYEeCKMX IIaroB
c omopo Ha 1-2 uW3y4YeHHBIX CBOHCTBAa (DU3MYECKUX SBJIECHUH, (U3NYECKHX 3aKOHa
VI 3aKOHOMEPHOCTH;

pemath pacu€THble 3amadyd B 1—2 JEWCTBUS, HCIONB3YS 3aKOHBI U (hopMyIsl,
CBSI3bIBAIOIME (PU3MUECKUE BEIMUUHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4ui 3alMChIBaTh KPaTKOE
yCIIOBHE, TMOACTABIATh (PU3UYECKHE BEIMYUHBI B (POPMYIBI U MPOBOIUTH PAcUEThl, HAXOIUThH



CIpaBOYHBbIC JaHHbIE, HEOOXOMUMBIC IS pEIIeHHWs 3a4ay, OLEHUBATh PEATUCTHYHOCTh
MOJTYYCHHOW (PU3MUECKON BEIMYNHBI;

pacro3HaBaTh IpoOJIeMbl, KOTOPHIE MOKHO PELIUTh P MTOMOIIX (PU3UIECKUX METO/IOB, B
ONKCAaHUM HCCIEI0BaHMS BBIICJATh MPOBEPSAEMOE MPEAINooKeHHe (TUIOoTe3y), pa3iuyarh U
MHTEPIIPETUPOBATH MOJTYYEHHBIN pe3ysbTaT, HAXOAUTh OIIMOKU B XOJ€E OINbITA, J1E1aTh BBHIBObI
II0 €ro pe3yJbTaTaMm;

MIPOBOJIUTH OTIBITHI 110 HAOIOACHHUIO (PU3UYECKUX SIBICHUH WM (PU3NYECKUX CBOMCTB Tell:
(bopmynupoBaTh IIPOBEPSIEMbIE IIPEATIOJIOKCHMUS, cobupartb YCTaHOBKY
U3 TIPEJIOKEHHOTO 000PYI0BaHMsI, 3aITMCHIBAThH XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBI;

BBINOJIHATE TPsIMbIE HM3MEPEHUs PACcCTOSHMS, BPEMEHHM, Macchl Teja, 00bEMA, CHUIIbI
¥ TEMIEPaTyphl C UCTIOIB30BAHUEM aHAJIOTOBBIX U IU(PPOBHIX IPUOOPOB, 3AMMUCHIBATH TTOKA3aHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

MPOBOJIUTH HCCIIENIOBAaHHE 3aBHUCHUMOCTH OJHOM (U3MYECKON BEIMYMHBI OT APYron
C UCIIOJIb30BAaHUEM IPSMbBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JBIIKYILEIOCs Teja OT
BPEMEHM [BHKCHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
IIOBEPXHOCTEN TE€J U HE3aBUCHUMOCTH CHJIBI TPEHHUs OT ILIOLIAAW CONPUKOCHOBEHUS TEJ, CHIIBI
YIOPYTOCTH OT YAJIMHEHUS IPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa NOrpyKEHHON YacTH Tela
u oT IUIOTHOCTH KHUJIKOCTH, eé HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT MIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUH IJIaBaHUS TEJl, yCIOBUN
paBHOBECHsI pbluara 1 6JI0KOB, y4acTBOBATh B IJIJAHUPOBAHUHU YyUE€OHOTO UCCIIE0BAaHMs, COOMPATh
YCTAHOBKY U BBINIOJIHATH H3MEPEHHS, CIIEAYs PEUIOKEHHOMY IJIaHy, (UKCHPOBAThH PE3YIIbTaThI
IIOJIy4YE€HHOMU 3aBUCUMOCTHU busnueckux BEJIMYNH
B BUJIC IPEJIO’KEHHBIX TaOJIHII U TPadUKOB, I€TaTh BBIBOAKI 110 PE3yIbTaTaM HCCIICIOBAHMS,

IIPOBOJIUTh KOCBEHHBbIE M3MEpeHHs (PU3MUECKUX BeIUYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPJOTO TEJA, CUJIA TPEHUS CKOJIBXECHUSA, JABICHUE BO3/yXd, BBITAJIKHBAOLIAS
cuiia, JIefcTByIOIas Ha MOTPYXEHHOE B KMJKOCTh TeN0, KO3(PPUIMEHT MOJIe3HOro AECUCTBUS
IIPOCTBIX MEXaHHU3MOB), cienys IIPEIII0KEHHOU WHCTPYKIUU:
IPY BBIIOJIHEHUH U3MEPEHUI cOOMpPaTh SKCIIEPHUMEHTAIbHYIO YCTAHOBKY M BBIYMCIIATH 3HaUCHUE
HCKOMOM BEITHUHHEI,

coOmogaTh TMpaBWia TEXHUKH Oe30macHOCTH mpu  pabore ¢ 1abopaTOpHBIM
000pyI0BaHKEM;

yKa3bIBaTh MPUHIMIIBI JIEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHaMOMETD, coo01aronmecs COCYIBI, O6apomerp, phryar, MOJIBUKHBIN
U HETIOJIBUKHBIH OJIOK, HAKJIOHHAs TJIOCKOCTb;

XapaKTepu30BaTh IPUHIIUIIBI AIEWCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOHCTB
C OmOpol Ha HX ONUcaHusd (B TOM 4YHCIE: NOALIMIIHHMKH, YCTPOMCTBO BOJONPOBOJA,
TUIPABIMYECKU TIpPecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIHOJb3Ys
3HaHUS O CBOWCTBaxXx (U3MUECKUX SBICHUH M HeoO0XoAuMble (U3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH TpUMEpHl (HAaXOOUTh HMHGOPMAIMIO O TMpUMepax) HPaKTHYECKOrO
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpaleHuu ¢ MpudopaMM W TEXHHUUECKUMH YCTPOHMCTBAMM, COXpPAHEHHs 3[0pPOBbS U
COOIOICHHSI HOPM SKOJIOTMYECKOT0 TIOBEIEHUS B OKPYKaIOILEel cpene;

OCYILIECTBIATH OTOOp HMCTOUYHUKOB HH(pOpMAlMU B ceTd VHTEpHET B COOTBETCTBUH
C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIUXCS 3HAHUW W IyTEM CpaBHEHUS
Pa3IMYHBIX HMCTOYHUKOB BBIJCNATH HMH(OPMAIMIO, KOTOpas SBISETCS MPOTHUBOPEUMBOM WM
MOJKET OBITh HEJIOCTOBEPHOM;

UCMOJIb30BAaTh NPU BBHIMOJIHEHUN Y4YeOHBIX 33JaHUN HAYYHONOMYJSPHYIO JIMTEpaTypy
(U3NYECKOro CcoJepXaHMs, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BiaaeTh
npuéMaMHM KOHCIIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKM W3 OJHOW 3HAKOBOM

CUCTEMBI B IPYTYIO;



co3llaBaThb COOCTBEHHBIC KpPAaTKWE IHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
2—-3 HCTOYHMKOB HH(pOpMALMU (PU3MUECKOrO COAEp’KaHMs, B TOM 4HUCIE IMYyOJIMYHO JeJaTh
KpaTkue  COOOWeHHs O  pe3yiabTaTax I[POEKTOB MM  Y4eOHBIX  HCCIIEIOBaHHIA,
OpU 3TOM TIPaMOTHO MCIIOJIb30BaThb M3YYEHHbIM MOHATUHMHBIA ammapaT Kypca (GU3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALIUEH;

IIPU BBIIOJHEHUU Y4YeOHBIX IPOEKTOB M HCCIENOBAaHUI pacnpeneisaTh O0s3aHHOCTH B
IpyIIIE B COOTBETCTBUHU C IIOCTABICHHBIMU 3a/1a4aMHU, CIIEAUTH 32 BBIIIOJIHEHUEM IIJIaHa JEUCTBUIA,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TIPYIIbI, BHICTPAUBATh
KOMMYHHMKaTHUBHOE B3aMMOJEHCTBHE, YUUTHIBAsI MHEHUE OKPY)KAIOIIHX.

IIpenmeTHble pe3yabTaThl OCBOEHHUS IPOrpamMMbl 10 (UM3MKE K KOHILy 00ydeHusi B 8
KJj1acce:

UCIOJb30BaTh MOHATUSA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBHUKEHHE aTOMOB
U MOJIEKYN, arperaTHble COCTOSIHHMSI BEUIECTBA, KPUCTAUIMUECKHE U aMOpQHBIE Tena,
HACBIIEHHBIN U HEHACBIIIEHHBIN Map, BIaXHOCTh BO3AYyXa, TEMIEpaTypa, BHYTPEHHsISI SHEPTus,
TEIUIOBOM JIBUTATENb, SJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil, JIEKTPUUECKOE I10JI€, IPOBOJHUKU
U IU3JIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE T10JIE;

pa3nuuath sBJIEHUS (TEIJIOBOE pACIIMPEHHE U C)KaThe, TeIlonepeaayda, TeIIOBOe
paBHOBECHE, CMauMBaHUE, KalWJUIAPHbIE SIBICHUS, HCIApEeHUe, KOHICHCAlMs, IJIaBlIeHHE,
KpucTaJu3anusl (OTBEpJAEBaHUE), KUIIEHUE, TeIulonepenaya (TerIonpoBOJIHOCTb, KOHBEKIIMS,
U3JIy4EHUE), FIEKTpU3alus Tesl, B3auMOJCHCTBHE 3aps/ioB, JNEMCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, JEHCTBUE MAarHUTHOTO T0JISl HA IPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIMS) IO OMMCAHUIO0 MX XapaKTEpHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHNUE;

pacrio3HaBaTh MPOSIBIICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUH B OKPYKAIOLIEM MHUPE, B TOM
4yucie ¢busnveckue SIBJICHUS B IpUPOJE: [IOBEPXHOCTHOE HaTsDKEHUE
U KallWULIPHBIE SIBJICHMS B NPUPOAE, KPUCTALIBI B NpupoAe, uznydeHue ColsiHLa, 3aMep3aHue
BO/1I0EMOB, MOpCKHUE OpHU3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE SIBJICHUS B
aTMocdepe, IMEKTPUUECTBO KHUBBIX OPIraHU3MOB, MarHUTHOE T10JI€ 3eMIIH, Jipeld motocoB, poiib
MarHUTHOTO MOJIS JUIsl ’KM3HU Ha 3eMJle, OJISIPHOE CUSIHUE, TIPU ATOM IEPEBOAUTDH PAKTUYECKYIO
3aja4y B yueOHYI0, BBIIETISTH CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBICHUM;

ONKCHIBATh M3yYEHHbIE CBOMCTBA TN W (U3NYECKUE SIBICHUS, UCTOJIB3YsS (QU3NUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO TEIJIOTHI, yAeIbHas TEIIOEMKOCTb
BEIIECTBa, YJeNbHas TEIUIOTa IUIABJICHUS, yJedbHas TEIIoTa MapooOpa3oBaHus, yleIbHas
TEIIOTa CrOpPaHUs TOIJIMBA, KOI(Q(UIMEHT MOJE3HOr0 JEeHCTBUSA TEIUIOBOM MAIIWHBI,
OTHOCHUTEINIbHAsl BIAQXHOCTh BO3/JyXa, JJIEKTPUUECKUH 3apsl, CHJIa TOKa, DJIEKTPUUECKOe
HanpsDKeHUe, COMPOTHBIIEHUE NPOBOJHHUKA, YJEIBHOE CONPOTHUBIIEHHE BEIIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKa), MPU OMHCAHUU MPABUIBHO TPAaKTOBATh (PU3UYECKHUI CMBICI
HCIIOJIb3YEMBIX BEJIMYNH, 0003HaYeHU
U eIMHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOLIUE NAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYUHAMHU, CTPOUTH IpaUKH M3y4EHHBIX 3aBHCUMOCTEH (hU3MYECKHX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA T, (PU3MUYECKHE SBICHUS U NMPOLIECCHI, UCIOJb3YsI OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHOKMHETUYECKOW TEOPUHU CTPOEHHS BEIIECTBA, MPUHIIMI CYIEPIIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ajs yyacTka IelH,
3aKOH Jxoyns—Jlenna, 3aKOH COXpaHEHUs SHEPIHH,
OpU 3TOM JaBaTh CIOBECHYIO (DOPMYJTHPOBKY 3aKOHAa M 3alHUCHIBATh €ro MaTeMaTH4ecKoe
BbIpaXXCHHUE;

OOBSICHATH (PU3NUECKHE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIHil
IPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NMPUUMHHOCIEACTBEHHBIC CBS3H, CTPOMTH
o0BsicHeHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ Omnopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;



pemath pacuéTHBIE 3amaud B 2—3 JCWCTBUS, HCIONB3YS 3aKOHBI U (HOpMyIbI,
CBsI3bIBaIOIME (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1aul 3alMChIBaTh KPaTKOe
YCJIOBHE, BBISIBIATH HEAOCTATOK JAHHBIX JUISA PELICHUS 3aJaud, BEIOUPATh 3aKOHBI M (POPMYIIBL,
HeoOXoauMble 11 €€ pellleHus,, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJYYEHHOE 3HAa4YeHUE
(U3MUeCcKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh PU MOMOLIM (PU3NYECKUX METOOB,
UCIIOJIb3YSl OINMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IPEAINOIOKEHUE, OLIEHUBATH
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBObI;

MIPOBOJIUTH OMBITHI IO HAOIIOJCHUIO (PU3HUECKUX SBJICHUN WM (PU3NYECKUX CBOUCTB TEJ
(KanmuJUIApHBIE SBJICHUSA, 3aBHCHMOCTb JIaBJEHUs BO3JyXa OT ero oO0bEMa, TeMuepaTypsbl,
CKOPOCTH IIpOLlecCa OCTBIBAaHUSI M HArpeBaHUs IPU U3JIyYEHUH OT IBETa H3JIydarolei
(morjomaouei) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH M
wionaan €€ IMOBEPXHOCTH, 3JIEKTpU3alMs TeJl U B3aUMOJEHCTBUE 3JIEKTPUYECKUX 3apsi/iOB,
B3aMMOJICHICTBUE TIOCTOSHHBIX MAarHWTOB, BHU3yajdW3allMsl MAarHUTHBIX II0JIEH IOCTOSHHBIX
MarHuroB, NeNcTBUS MarHUTHOTO 0JIs Ha IPOBOJAHUK
C TOKOM, CBOHCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOABUraTeNsl IOCTOSIHHOIO TOKa):
dbopMynHpoBaTh TMPOBEPSEMbIE MPEANOI0KEHUsSA, COOMPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000py/10BaHUs, OMCHIBATh X0/ OIBITA U (HOPMYIUPOBATH BBHIBO/IbI;

BBIIIOJIHATH IPSIMbIE M3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHOW BIIAKHOCTHU BO3AYXa,
CHJIBI TOKA, HAIPSDKEHMs C MCHOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MYECKUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHUM ¢ yUETOM 3a/1aHHOM a0COIOTHOM MOrPEIHOCTH;

IIPOBOJIUTH HCCIENOBAaHUE 3aBHCHUMOCTH OJHOM (U3UYECKOM BEJIMYMHBI OT JPYroi
C HCIIOJIb30BAHMEM MPSAMBIX HM3MEPEHUH (3aBUCUMOCTb  COIPOTUBJIEHMS] IPOBOJHMKA
OT €ro JUIMHBI, IUIOMIAJM TONEPEeYHOT0 CEYEHHMsl M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CHUJIbl TOKa, MJYLIEro 4Yepe3 IPOBOAHHUK, OT HANpsKEHUS Ha IPOBOJHUKE,
UCCIIEIOBaHKE MOCIIEI0BATEIbHOIO U MapajlIeIbHOTO COeIMHEHUH MTPOBOIHUKOB): IJIAHUPOBATh
HCCJIEIOBaHKE, COOMPATh YCTAaHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIIeAys NPEJI0KEHHOMY IUIaHYy,
(buKCUpPOBaTh pe3yabTaThl MOTYYEHHOM 3aBUCUMOCTH B BHJI€ TAOJIHI ¥ TPapUKOB, €N1aTh BEIBOIBI
10 pe3yNbTaTaM UCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEpEHMs (U3UUECKUX BEJIWYMH (yIeJIbHAs TEIIOEMKOCTb
BEIIECTBAa, CONPOTUBJICHHE TMPOBOJHMKA, paboTa W MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOMPATh IKCHEPUMEHTANIbHYIO YCTAHOBKY, CIEAysl HpPEesIOKEHHON
UHCTPYKILUH, U BBIYUCIIATH 3HAUEHUE BEJTUUNHBI;

coOnmoaTh TMpaBWia TEXHUKUM Oe30macHOCTH mpu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YUYEHHBIX MPHUOOPOB M TEXHUUYECKUX YCTPOHCTB
C OMOpoi Ha WX OmucaHus (B TOM 4YHCIE: CHCTEMa OTOIUIEHHS] JAOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUYECKOH SHEPIHH, SJIEKTPOOCBETUTEIIbHBIC
npuOOpbl, HarpeBaTejIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE IPEeIOXpaHUTENH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), HCIONb3ysd 3HAHUS O CBOMCTBax
buznyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA W HW3MEPUTENIbHBIE MPUOOPHI
[0 CXeMaM U CXEMaTUYHbIM pUCYHKaM (KHIKOCTHBII TEpMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JBUTATENb BHYTPEHHETO CrOpaHMsl, JIEKTPOCKOIN, PEOCTAaT), COCTABISATH CXEMBI
AIIEKTPUYECKUX ILeneil ¢ MocieAoBaTeIbHbIM U MapayieIbHbIM COEJUHEHHEM 3JIEMEHTOB,
pasinyas ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX IIeTIeH;

MPUBOJUTL TMpUMEPHl  (HAXOAUTh HWHGOPMALMIO O TpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HM JJIs o0ecredeHus 0e30MacHOCTH
npu oOpalieHuu ¢ npubopaMM M TEXHUUYECKUMM YCTPOMCTBAMH, COXPAHEHHs 310pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHUS B OKpYXKAloIleH cpeie;



OCYLIECTBIIATh TOUCK HWH(popManmuu (U3NYECKOro cojepkaHus B ceTu VHTepHer,
Ha OCHOBE MMEIOIIMXCS 3HAHWM W IMyTEM CPaBHECHHS JOIMOJHHUTEIBHBIX MCTOYHHKOB BBIICIATH
UH(POPMALINIO, KOTOPast SBJISETCS MPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

HCIIOJIb30BaTh IPH BBINOJHCHUHM YYCOHBIX 3aJaHU HAYYHOIOMYJSIPHYIO JIUTEpATypy
(GU3UYECKOTO COACpIKAHMS, CIPABOYHBIC MaTEpUANbI, pecypchl ceth VIHTEepHeT, BIIAJCTh
npuéMaMHi KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HMHOOPMALMKA W3 OJHOW 3HAKOBOH
CHCTEMBI B APYTI'YIO;

CO3/1aBaTh COOCTBCHHBIC ITMCBMEHHBIC M KpaTKHE YCTHBIE COOOIIEHHUs, 0000mmas
uH(}OpPMAIIHIO u3 HECKOJIBKHX HCTOYHUKOB (bU3NYIECKOTO COJIepKaHus,
B TOM YHCJIE NyOJIMYHO WPEACTABIATH PE3YJIbTAaThl IPOSKTHOM MM HCCIICI0BATEIBCKON
JACATCIIbHOCTH, HpI/I 3TOM FpaMOTHO HCIIOJIB30BaATh H3y‘IeHHBII>'I HOHSITI/II?IHLII\/JI aHHapaT Kypca
(bHU3HKH, COMPOBOXKIATh BRICTYIJICHUE ITPE3CHTAIUEH;

IpU BBINOJIHEHUH YYEOHBIX TPOEKTOB M HCCICNOBAaHUN (DU3UYECKHX MPOIECCOB
pacrpenensaTb 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C IMIOCTABICHHBIMH 3aJa4aMH, CICIUTh 32
BBHITIOJTHCHUEM TUTaHA JIEHCTBUH W KOPPEKTHPOBATh €ro, aJeKBATHO OIICHWBATh COOCTBEHHBIN
BKJIaJI B JICSITEIBHOCTh TPYIINbI, BRICTPAMBATh KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, MPOSBIISSL
TOTOBHOCTP pa3peraTh KOH(QIHKTHI.

[IpenmeTHbie pe3yabTaThl OCBOCHHS MPOrPaMMbl 10 (U3HMKE K KOHILy OOy4yeHHsi B 9
KJjacce:

HCIIOJIb30BaTh IIOHATHS: CHCTEMa OTCUéra, MaTepUalbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JIBWXKEHHUS, Nedopmanus (ympyras, IUIacCTHUECKas), TpEHHE,
[EHTPOCTPEMUTEILHOE YCKOPCHHE, HEBECOMOCTh M TEPErpy3KH, ICHTP TSDKECTH, aOCOIHOTHO
TBEPIOE TEJO, IIEHTP TSHKECTH TBEPIOTO Tejla, pABHOBECUE, MEXAaHHMUSCKHE KOJICOAHUS M BOJIHBI,
3BYK, HHPPA3BYK M YJIbTPa3BYyK, 3JICKTPOMArHUTHBIC BOJHBI, IIKaJa 3JICKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U NAITBHO30PKOCTbh, CIIEKTPHI UCITYCKAHHUS M TOTJIONICHHS, anb(da, Oera- u
raMma-u3JIy4deHus, U30TOIbI, epHas YHEPTeTHKA,;

paznuuaTh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE TMPSMOJIMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOTHOE Ta/IeHUE Tel, PABHOMEPHOE ABM)KEHUE
10 OKPY)KHOCTI/I, BSaHMOHeﬁCTBHC TECII, peaKTI/IBHOG JBHUXXCHUC, KOHG6&TCJ’IBHOC JIBUXXCHHC
(3aTyxaromue U BHIHYXJICHHbIE KOJIeOaHus), pe30HaHC, BOTHOBOE JIBUKEHHUE, OTPaKEHUE 3BYKa,
MPSIMOJIMHEHHOE PACIPOCTPAHCHHE, OTPaXKEHUE M TPEJOMIICHHE CBETa, IOJHOE BHYTpPEHHEE
OTpaKeHHE CBETa, Pa3lioKeHHEe Oeloro CBeTa B CIEKTP M CIOXKEHHE CIEKTPaJbHBIX IBETOB,
I[I/ICHCPCI/ISI CB€Ta, €CTCCTBCHHAas paI[I/IOZlKTI/IBHOCTB, BO3HUKHOBCHHEC J'IHHCfI'—I&TOFO CHGKTpa
U3ITy4eHUs) 110 OMUCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIINX
JTaHHOe (GU3HYECKOE SBJICHHE;

pacrno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpYKaroIIeM MUpe (B TOM
qUucCJe CbI/ISqueCKI/Ie SABJICHUA B Hpnpone: HpI/IJ'II/IBBI 1 OTJIMBBI, IBHXXCHHUEC IIJIAHCT CO.]'IHC'—IHOf/i
CUCTEMBI, PEAKTHBHOE JIBI)KEHUE JKHUBBIX OPTaHU3MOB, BOCIPHUSITHE 3BYKOB >KUBOTHBIMU,
3eMJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, IlyHAMHU, 3X0, [IBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJIC,
OMoJOrHYecKoe JCHCTBHE BHUAMMOTO, YIbTPA(QHOIETOBOIO W PEHTIEHOBCKOTO H3ITYYCHU,
€CTECTBEHHbIN PaInOaKTUBHBIN (OH, KOCMUYECKHE JIyUH, PaIMOAKTUBHOE U3TyUEHHE MPUPOTHBIX
MUHEPAJOB, JEHCTBHE paJUOAKTHBHBIX H3IYYCHH Ha OpraHW3M 4YeJOBEKa), IMpPH 3TOM
MEePEBOUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIIEIAThH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(bU3HYECKUX SIBICHUN;

OIINChIBATH I/IBY‘IGHHBIC CBOﬁCTBa TCII N (i)I/ISI/I'-ICCKI/Ie SIBJICHUA, I/ICHO.]'H)SYH CbI/ISI/IquKI/Ie
BEJIMYMHBI (CpEIHsISl U MTHOBEHHAs: CKOPOCTh Tella IPH HEPAaBHOMEPHOM JBUKCHHH, YCKOPEHUE,
nepeMenIeHue, yTh, yIII0Bas CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPESHUE
CBOOOMHOTO TAaJICHUS, BEC Tela, HUMITYJIbC Tella, UMIYJIbC CHUJIBI, MEeXaHW4eckas pabora u
MOIIHOCTb, TIOTEHITHAIbHAS SHEPTHS TeJIa, OIHATOTO HaJl TOBEPXHOCTHIO 3€MIIH, IIOTEHITHATbHAS
3HepFI/I}I C)KaTOﬁ pr)KI/IHLI, KHNHCTHUYCCKAas 3HepI‘I/I$I, IIOJIHAasA MCXaHNUYCCKasl BHCpFI/Iﬂ, Hepnon 158
yacToTa KoJjeOaHui, JUTMHA BOJTHBI, TPOMKOCTB 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTelIb
IPEJIOMIICHUS CPE/Ibl), IPU OMMCAHUH PABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICT HCTIOIB3yEMBIX



BEJIMYMH, 0003HAYCHUS U CAMHUIIBI (PU3NYSCKUX BEITUYNH, HAXOIUTH (DOPMYIIBI, CBSI3BIBAIOIINE
JaHHY!0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TpaduKd HU3YUYEHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBa Tell, (U3MUYECKHUE SIBICHUS U MPOIECCHI, UCMIOJb3Ys 3aKOH
COXPAaHECHHS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEPIIO3UIINN CHJI, TIPHHIIUIL
oTHOcUTeNbHOCTH ["anmunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS
U IpPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiI0OBOIO M MacCOBOTO YUCEN INPHU SAECPHBIX
peaxknusx, npu TOM JaBaTh CIIOBECHYIO (hopMynHpOBKY 3aKOHa
Y 3aMKCHIBATh €70 MATEMaTUUYECKOE BBIPAXKEHUE;

O0BACHATH (PU3NYECKUE MPOIIECCH M CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIUil
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
00BsSICHEHHE M3 2—3 JIOTUYECKUX IIIaroB ¢ OMOpOH Ha 2—3 W3YYCHHBIX CBOMCTBA (PU3MUECKHX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacuéTHbIe 3a/1a4dl (OMUPAOIIMECcs HA CUCTeMY U3 2—3 ypaBHEHUM), HUCIONb3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PH3UUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4i
3aMuChIBaTh KpaTKoe yCIIOBHE, BBISIBIISITh HEeJOCTalOIIHe
WK W30BITOYHBIC JIaHHBIC, BBHIOMPATh 3aKOHBI W (DOPMYNBI, HEOOXOMUMBIC JUIS PEIICHUS,
MPOBOAUTH Pacy€Thl U OICHHUBATH PEATHCTUYHOCTh IIOJIYYEHHOTO 3HAa4YeHHUs (HU3HUECKON
BCJIMYMHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBATh
MPaBUJIBHOCTh TMOPSJIKA MPOBEICHUS HCCIEAOBaHUs, JeJaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIOICHUIN U OIBITOB;

MIPOBOJMTD OMBITHI IO HAOIONCHUIO (PU3NUECKHUX SBICHUN WK (PU3NUECKUX CBOICTB Tel
(u3yueHnue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTbh IEpHoia
Kosie0aHui MPYKUHHOTO MasiTHUKA OT MaccChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTYIBI MaJbIX KoJIeOaHUH, MPSIMOJIMHEMHOE PacpOCTpaHEHUE CBETAa, PassIoKeHUE OEIoro
CBETa B CIEKTP, U3yUYEHHE CBOMCTB M300paKEHUS B TUIOCKOM 3€pKalie U CBOMCTB M300paKEHUS
npeaMeTa B coOuparolei JTMH3e, Ha0II0AeHHE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JIy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYyIOBaHMUSI, OMIUCHIBATH X0
OTIBITa
U €T0 pe3ynbTaThl, HOPMYIUPOBATH BHIBOIBL;

MPOBOJUTHh TMPU HEOOXOJUMOCTH CEPHIO TPSMBIX HM3MEPEHUH, OMpenesss CcpeaHee
3HauUEHUE U3MEPSEeMON BeIHUUHBI ((POKYCHOE paccTOSHUE cOOMparoNIeil TMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO PUOopa);

MPOBOANTh HCCIIEJOBAHHE 3aBUCUMOCTEH (U3MUYECKUX BETUYMH C HCHOJIB30BaHUEM
MPSIMBIX U3MEPEHHUH (3aBUCUMOCTH TYTH OT BPEMEHH TPU PAaBHOYCKOPCHHOM JIBIDKEHHH Oe€3
HAYaJIbHOW CKOPOCTH, TMepuoja KojeOaHWH MaTeMaTH4YeCKOro MAasTHHKA OT JJIWHBI HHUTH,
3aBHCHMOCTH yTJla OTpa)KE€HUs! CBEeTa OT yIJla MaJeHMs U yIJia IpeJOMJIEHUS OT yrjia maJeHus):
TUTAHUPOBATh MCCIEOBAaHUE, CAMOCTOSITENIEHO COOMPATh YCTAHOBKY, (DUKCHPOBATh PE3yIbTAThI
MOJTYYCHHOM 3aBUCUMOCTH (PU3UIECKUX BEIMYUH B BHJIC TAOJIHI] U TpadUKOB, JIE71aTh BBIBOJIBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

MPOBOJNUTH KOCBEHHBIE W3MEpPEHUs (PU3NUECKUX BEIUYHH (CPEIHSsI CKOPOCTH
U YCKOpEHHE Teja MpPU PaBHOYCKOPEHHOM JBW)XCHHH, YCKOPEHHE CBOOOTHOTO TMaJeHUs,
KECTKOCTh  TPYXHUHBI, KOIPPUIIMEHT TPEHHS  CKOJIBKEHHs, MeXaHW4deckas paborta
U MOIIHOCTh, YacTOTa M TepUuoJa KojeOaHWN MaTeMaTUYeCKOTO U TPYKUHHOTO MAasiTHUKOB,
ONTHYECKas CUjla COOMparome JMH3BI, PAAMOAKTHUBHBIN (DOH): TUTAHUPOBATH HM3MEPEHUS,
coOupaTh dKCHEPUMEHTANTBHYIO YCTAaHOBKY M BBIMIOJIHATH U3MEPEHHS, CIEAys MPeI0KEHHON
WHCTPYKILMHU, BBIYUCIATH 3HAYEHHE BEIMYMHBI U aHAJIM3UPOBATh IOJIyYEHHBIE PE3yJbTaThl C
y4E€TOM 3aJaHHOU MTOTPELIHOCTH U3MEPEHUN;

coOmolaTh TpaBWja TEXHUKH O€30MacHOCTH TpW  paboTre ¢ J1abopaTOpPHBIM
o0opynoBaHueM;



pa3nuyaTh OCHOBHBIC MPU3HAKHM U3YYCHHBIX (PU3NYECKUX MOJIETICH: MaTepuaabHas TOUKa,
a0COTIOTHO TBEPAOE TEJIO, TOYCUHBIM HCTOYHUK CBETA, JTy4, TOHKAs JINH34, [IJIaHeTapHask MOJIENb
aToma, HyKJIOHHAsi MOJIeJIb ATOMHOTO $1]Ipa;

XapaKTepu30BaTh MPUHIIUIIBI ACWCTBUSA U3YYCHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOHCTB
C ONOpOW HA MX OMHCAHUS (B TOM YHCJE: CHUIOMETP, JATYUKH IOJOXKEHUS, PACCTOSHUS U
YCKOpEHUS, pakKeTa, 53XO0JIOT, OYKH, MEpHUCKol, (oToammapar, ONTHYECKHE CBETOBOJBDI,
CIIEKTPOCKOI, O3UMETp, Kamepa BuiibcoHa), HCMONB3ys 3HAHUS O CBOWCTBAX (DHU3MUECKHUX
ABJICHUHN 1 HEOOXO0UMBbIe (PU3UUECKHE 3aKOHOMEPHOCTH;

WCIIOIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH HM3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPU PEHICHUH Y4eOHOMPAKTUYECKIX
3ajad, ONTUYECKHUE CXEMBI JUTSt MOCTPOEHUS M300paKCHHIA
B IUIOCKOM 3€pKajie U COOMparomie J1H3E;

MPUBOJUTL MPUMEPHl  (HAXOAUTh WH(POPMAIMIO O TPUMEpax) MPaKTUIECKOTO
MCIONIb30BaHUsl (PU3NYECKUX 3HAHMI B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€301MacHOCTH
npu oOpamieHud ¢ TpudopaMu M TEXHUYECKMMHU YCTPOWCTBAMH, COXpaHEHUs 3J0POBbs U
COOJIOZICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKPYXKAIOIIEH cpelie;

OCYIIECTBIISITh MOUCK HWH(MOpMamuu (GHU3UIECKOrO coiepxkaHus B ceTh VIHTepHeT,
CaMOCTOSITENLHO (POPMYTUPYS MOMCKOBBIH 3aMpoc, HAXOAUTH ITYTH OIPEAETICHHUS TOCTOBEPHOCTH
MOJTYy4YECHHOU uHpOpMaITUU Ha OCHOBE AMEIOIINXCS 3HAHUM
Y JOTIOJHUTENbHBIX UCTOUYHUKOB;

WCIIOIb30BaTh MPU BBHINIOJHEHUU YYEOHBIX 3aJaHUN HAy4YHOIOIYJISIPHYIO JIMTEPATYpPY
buznyecKkoro coaep:KaHus, CIPaBOYHBbIE MaTepUalbl, pecypchl cetu VIHTepHeT, BIaJETh
npuéMaMHi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(OpPMANMKA W3 OIHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MTMCHbMECHHBIC M YCTHBIC COOOIIECHUS Ha OCHOBE MH(OPMALIUU 3
HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOTO COJEpKaHUsS, MyOIMYHO TPEICTABIATh PE3yIbTaThl
MIPOEKTHOM W HCCIIeI0BATENbCKOM JIeATeTLHOCTH,
P 3TOM TPaMOTHO HCIOJIb30BAaTh HM3YyYEHHBINM MOHATUWHBIN ammapaT HM3y4yaeMoro paszelna
(GU3UKA U COMPOBOXKIATh BBICTYIUICHUE TpE3CHTAIMeN ¢ y4éTOM OCOOEHHOCTEH ayIUuTOpPUHU
CBEpPCTHUKOB.

3.TemaTnuyeckoe IUIAHMPOBAHME C YKA3aHMEM KOJHMYECTBA aKaJAeMHYECKHX 4YacoB,
OTBOJAMMBIX HAa OCBOCHHE KaKI0H TeMbl Y4YeOHOI0 mpeaMera H BO3MOMKHOCTH
HCIOJIb30BAHMSA 10 ITOH TeMe 3JIeKTPOHHBIX (UHM(POBBIX) 00pa3oBaTebHbIX PeCypcoB,
SIBJSIIOIIUXCH y4e0HO-MeTOAUYeCKUMHU MaTepHuaIaMu.

TemaTnueckoe miIaHUpoBaHUE MO GU3MKE A 7-9 KIACCOB COCTABJIEHO C YYeTOM paboueit
IporpaMMbl  BOCIHMTaHUSA. BocnuraTenbHbI MOTEHIMAd JaHHOrO Y4eOHOro IpeamMera
o0ecreynBaeT pealu3aluio CIeIYIOUINX LEeJIeBbIX MPUOPUTETOB BOCIUTAHUS OOYYaIOLIMXCS
000

pa3BUTHE JUYHOCTH, CO3JaHUE YCIOBUM JUISI CaAaMOONPENENIEHUS M COLMAIN3allUd Ha
OCHOBE COILIMOKYJIbTYPHBIX, TyXOBHO-HPaBCTBEHHBIX I[EHHOCTEH M NPUHATHIX B POCCUHCKOM
o0111ecTBE MpaBUJI 1 HOPM TIOBEICHUS B MHTEpECax YeloBeKa, CeMbH, OOIECTBa U TOCYAapCTBa;

¢dopmHpoBaHUe y 00y4arOIMXCsS YyBCTBA MAaTPUOTU3MA, TPAXKIAHCTBEHHOCTH, YBAXKCHHS
K MaMATH 3aluTHUKOB OtedecTBa M noasuram I'epoeB OredecTBa, 3aKOHY M IPABOMOPSIKY,
YeJIOBEKY Tpyda M CTapUIeMy MOKOJEHHMIO, B3aUMHOTO YBa)KEHHUS, OEpEKHOTO OTHOIIEHHS K
KyJbTYPHOMY HacCJEAUI0 U TPAJULIUsIM MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu,
MIPUPOJE U OKPYKAOLIEN CpENE;

YCBOEHHUE O0YJAIOIIMMUCS 3HAHUK HOPM, TyXOBHO-HPABCTBEHHBIX IICHHOCTEH, TPAIUIINHI,
KOTOpBIE BEIPAOOTANI0 POCCUIICKOE 00IIECTBO (COIMaTbHO 3HAYMMBbIX 3HAHUN );

(¢bopMUpOBaHHE W PA3BUTHUE JIMYHOCTHBIX OTHOIIEHUH K 3TUM HOpPMaM, LEHHOCTSM,
TpaauIUsM (MX OCBOEHUE, IPUHSTHE);



npuobperenue

COOTBCTCTBYIOLIICTO

3THM

HOpMaM,

LICHHOCTSIM,

TpagUuLIHSIM

COOHOKYJIBTYPHOI'O OIIbITA IMOBCACHM, O6H.[€HI/I$I, MEXKINYHOCTHBIX COLHAJIbHBIX OTHOH.ICHHﬁ,

MMPUMCHCHUA MOJYYCHHBIX 3HaHI/If/'I;

AOCTHXKCHUC JIMYHOCTHBIX PE3YJIBTAaTOB OCBOCHUA 06me06pa30BaTenLHHx nporpamMm B

coorBercTBUU ¢ PI'OC O0O0.

7 kyacc-68u.
[lepeuens Tem KomunuectBa | Wcnonb3oBanue | Mcnonb3oBanue
aKaJeMHUYECK | 3JIEKTPOHHBIX 000pyI0BaHUS
HX YacoB, (1mupoBBIX) nenTpa «Touka
OTBOJMMBIX | 0Opa3oBaTeNbH pocta»
Ha OCBOEHHUE | BIX PECYpPCOB IIO
Kax01 Teme
TEMBI
Tema Nel «®u3nka u e€ poJib B 6 Komnexnnn
NMO3HAHUM OKPY:KAKIIEro MUPa» U (POBBIX
BBoansblii nncTpykTax no Th. 1 o0pa3oBartebH
®usznka — Hayka O Ipupone. SIBieHus BIX PECYPCOB
MIPUPOJIBIL. duznyeckue SIBIICHUS:
MEXaHHYECKUe, TeIIOBbIC, JIEKTPUIECKHE,
MarHMTHbIE, CBETOBBIE, 3BYKOBBIE.
®usnyeckue BeanynHbl. 3mepenue 1 [udposas
¢busznueckux BenuunH. DOuzndeckue naboparopust 1o
pUOOPBHI. ¢busuke (maTyuK
TEMIIEPATYPHhI)
MexyHaposHas cucTeMa €IMHULL.
ITorpemHocTy U3MEpPEHUN.
[TepBuunsbiiit uucTpyktax no Th. JI.p.Nel 1
«OrnpeneneHue LeHbl IEIEHUS LKaJIb
W3MEPUTEIILHOTO MTPUOOpa
JL.p.Ne2 «M3mepenne 00bEMa KUIKOCTH U 1
TeIay
Kak ¢u3uka u npyrue ecrecTBeHHbIE 1
HayKH U3y4aroT IPUPOY.
EcTecTBEeHHO-Hay4HBIN METO/I TO3HAHMS:
Ha0Jt0/IeHNe, TOCTaHOBKA HAYYHOTO
BOIIPOCA, BHIABM)KEHHE THIIOTES,
9KCIIEPUMEHT 110 POBEPKE TMIIOTE3,
00BbsICHEHUE HAaOI0JaeMOTO SIBIICHHUS.
Onucanue GpU3NUECKUX SBICHUH C
IIOMOILBIO MOJEIeH
Tema Ne2 «IlepBoHavabHbIE CBEACHUSA 5 Hrposslie
0 CTPOEHHH BelleCTBa» MIPOrpPaMMbI
CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, 1
ux pasMmepbl. ONBITHI, JOKa3bIBaloOIINe
JUCKPETHOE CTPOCHHE BELIECTBA.
JL.p. Ne3«M3mepenue pa3MepoB MaJTbIx 1
TEI»
JBmxenue vactuil Bemniectsa. CBs3b 1

CKOPOCTH JABUKEHUS YACTHULL C
TemnepaTypoi. bpoyHOBCKoe nBHKEHUE,

b dy3us




BsaumogeiicTBue YACTHII BEIIECTBA:
HpI/ITSI)KeHI/Ie " OTTAJIKUBAHUC.

ArperarHble COCTOSIHUS BELICCTBA:
CTPOCHHE Ta30B, XUIKOCTEH U TBEPABIX
(KpucTaJuIMyecKux) Tel. B3aumocBs3b
MCKOAY CBOMCTBaMH BCHICCTB B pPAa3HBIX
arperaTHeIx COCTOSTHUSAIX u ux
ATOMHO-MOJIEKYJIAPHBIM CTPOCHHUEM.
OCOOEHHOCTH ~ arperaTHbIX  COCTOSHHM
BOJBI.

Tema Ne3  «/IBu:keHHE U
B3anMO/IeliCTBHE TeJD)

21

Mexanundeckoe JBr>xeHue. PaBHomepHoe
Y HEPaBHOMEPHOE JIBIIKCHHE.

Cxopoctb. CpenHsisi CKOPOCTb NpU
HEPAaBHOMEPHOM JIBIDKCHHH.

Pacu€r myt 1 BpeMeHU IBUKEHUS.

Pemenue 3amay Ha pacyeT nIyTu U BpEMCHU
JABMOKCHU.

JL.p.Ned «OrmpeneneHue cKOpocTu
PaBHOMEPHOTO JABUKCHUS.

SIBneHne nHepuu. 3aKOH UHEPIINH.

B3anmoneiictue ten. Macca kak Mepa
WHEPTHOCTH TeJa.

JLp.Ne5 «M3mepenue wmaccel Tena Ha
PBIYKHBIX BECax»

ITinotHOCTE BeniectBa. CBA3b IJIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B €AMHHUIIE 00BEMA
BEIECTBA.

JL.p. Ne6 «Onpenenenue mioTHOCTU
TBEPAOTO TEJIa»

Pacuér maccel 1 00bEMa TeENA 10 €ro
IUIOTHOCTH.

Pemrenue 3agad mo reMme
«B3auMoneiictBue Teir. Macca Tena.
IImoTHOCTE BemiecTBay

K.p.Nel no Teme «B3aumopeiicTBue Ten.
Macca tena. IDTIOTHOCTE BeliecTBa

Cua kak XxapakTepucTHKa
B3auMoeiicTBus Ten. Cuia ynpyrocta u
3akoH ['yka. MI3mepeHue cuiibl ¢ HOMOIIBIO
JTMHAMOMETDA.

SIBneHue TATOTCHUA U cuia Tsokectr. Crita
TAKCCTH Ha JPYTHUX IIAHCTAX.

Bec tena. HeBecomocTh.

CnoxeHue CuI, HallpaBJIEHHBIX 10 OJTHON
psIMOM. PaBHONENCTBYIOIIAS CUJL.

Cuna tpenus. TpeHue cKOIbXKEHHUS.
Tpenue nokos.

TpeHue B IpUpOAE U TEXHUKE.

DJIEKTPOHHBIE
y4eOHUKHU U
3aJJaYHUKHU




Pemrenue 3agaud mo teme «Cuia.
PaBHOelicTBYIOIIASA CHIDY.

K.p. Ne2 o teme «Cuna. 1
PaBHOElicTBYIOIIASA CHIDY.
Tema Ned«/laBiieHue TBEPABIX Tel, 23 ONEeKTPOHHbIE
JKHJIKOCTEl 1 ra3oB) yu4eOHUKU U
JHanenue. CriocoObl yMEHBIIICHUS U 1 3aJaUHUKHU [udposas
YBEJIUYCHHUS 1ABJICHHUSL. nabopaTopHs 1Mo
Konnekuun ¢dusnke (DaTyuK
U POBBIX JTABJICHMS)
Pemenue 3anay Ha pacuér AaBlieHUs, 1 00pa3oBaTeNbH
MIPOU3BOIUMOTO TBEPABIM TEIOM. BIX PECYPCOB
JlaBieHue rasza. 3aBUCUMOCTb JJaBJICHUS rasa 1
oT 00b€Ma, TeMIepaTypsbl
[lepenaya naBieHust TBEPABIMU TEllaMH, 1
JKUIKOCTSIMH U razamu. 3akoH Ilackais.
ITHeBMaTHYeCKIEe MaIlIUHBI.
Pemenue 3agau. KpatkoBpemeHnHas 1
K.p.Ne3 o teme «/laBnenue. 3akoH
[Tackansay.
3aBHCUMOCTbH JIaBIICHUS )KUJIKOCTH OT 1
riryouHbl. ['MapocTaTndecKuit mapamaokc.
Pemenue 3amau. 1
CooOmiaromuecs CoCybl. 1
['mapaBnuyeckre MEXaHU3MBI.
Pemenue 3anau. 1
ATtmocdepa 3emnu u aTMocpepHOoe 1
nasneHue. [[puuuHbI CyIiecTBOBaHUS
BO3JIYIITHOM 000JIOUKH 3eMIIH.
W3mepenue atMocepHOro JaBiaeHHUs. 1
OneiT Toppuuenu.
3aBUCHUMOCTh aTMOC(EPHOTO JABJICHHS OT 1
BBICOTHI HaJl ypoBHeM wMops. [IpuGopsr
JUIS U3MepeHust aTMOC(HEepHOTro JaBICHHUS.
Pemenne 3anau. 1
K.p. Ned4 o Teme «J/laBneHue B )KUIKOCTH 1
U Taze»
JlelicTBue ®UJIKOCTH U Ta3a HA 1
MOrpy>KEHHOE B HUX TEJIO.
BrrtankuBaromas (apxuMeIoBa) Cuia. 1
3akoH Apxumesna.
JLp. No7 «Onpenenenne BbITAIKABAOIIECH 1
CUJIBL, JCUCTBYIOLIEH HA NIOTPYKEHHOE B
KHUJKOCTD TEJIOY.
JLp. Ne8 «MccnenoBanue 3aBUCUMOCTH
Beca Tela B BojIe OT 00bEMa NOrpyKEHHON
B KHUJIKOCTh YaCTH TEJIay.
[1naBanue Temn. 1
Pemrenue 3anau Ha onpeneneHue 1

apXHMeHOBOﬁ CHUJIBI 1 YCJIOBUS IIJIaBaHU A
TCII.




BoznyxomnnaBanue. 1

[ToBTOpeHue Temsbl: «/laBaeHne TBEPABIX 1
TEJ, KUAKOCTEH U Ta30BY.
K.p. Ne5 o Teme «/laBnenue TBEPABIX TelI, 1
KHUJKOCTEH U Ta30By.

Tema Ne5 «PaGoTa U MOIHOCTD. 10 Konnexuun

JHeprus» U (POBBIX

Mexanunueckasi pabota. MOIIHOCTb. 1 o0pa3oBaTesbH
JLp. N9 «Onpenenenue paboThl CHIIBI 1 bIX PECYPCOB

TPEHUs IIPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHOU ITIOBEPXHOCTH

[IpocTeie MexaHU3MBI: pbIvar, OJI0K, 1
HAKJIOHHA IUIOCKOCTh. [TpaBuiio
paBHOBECHS pbluara.

JL.p. Ne10 «MccnenoBanue ycaoBHiA 1
PaBHOBECHSI pbIYara
[TpuMeHeHre 3aKOHA PAaBHOBECHSI phlyara 1

K O11oky. PaBeHcTBO paboT mpu
WCIIOJIb30BAHUH TIPOCTHIX MEXaHHU3MOB.
«30J10TOE MPABUIIO)» MEXAHUKH.

Pemrenne 3a1ad Ha IPOCTHIE MEXAHU3MBI U 1
«30J10TO€ MPABUJIO» MEXAHUKH.
KIIZI mexanusma. IIpocTeie MEXaHU3MBI B 1

OBITY M TEXHUKE

JL.p. Ne 11 «M3mepenue KIIJI npu
10JIbEMeE TeJla 110 HAKJIOHHOM MIIOCKOCTHY.

Mexanunueckas 3Heprus. Kunernueckas u 1
MOTEHIIMAJIbHAas SHEPTusl.
IIpeBpamienue ogqHOro BUIa 1

MEXaHWYECKOW PHEPTUHU B IPYToM. 3aKOH
COXpAaHEHUS ITOJTHOM MEXaHUYECKON

SHEPTHUH.
[ToBTOpEHME MpoiieHHOTro (pe3epB 2

BPEMEHH)

I"'onoBas urorosas paborta 1

HWroro 68

8 Kiracc-68u.

[lepeuens Tem KomnuecTna Hcnons3zoBanne | Mcnons3oBanue
aKaJIEeMUUYECKUX | DJIEKTPOHHBIX o0opynoBaHuUs
4acoB, (tmupoBBIX) nentpa «Touka
OTBOJMMBIX Ha | 00pa30BaTENbHBIX pocTay
OCBOEHHUE pecypcoB o
Ka)KIOU TEMBI TeMe

Pa3znen «TenioBblie siBICHUS 29 Komnexunn
Tema Nel «CTpoenne u cBoiicTBa 5 U (POBBIX
BeIIECTBA




BBoausbiit unctpykrax no Th.
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKON
TEOpHH CTPOEHUs BelecTBa. Macca
pa3Mepbl aTOMOB U MOJIEKYJT. ONBITHI,
HOATBEPKAAOIIUE OCHOBHbIE
MOJI0KEHUS MOJIEKYJISIPHO-
KHMHETUYECKOUN TEOPUH.

Monenu TBEPIOTO, KUAKOTO U
ra3000pa3HOro COCTOSIHUMA
BenlectBa. Kpucramnmnueckue u
amopdusbie Tena. OObscCHEHUE
CBOWCTB T'a30B, KUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE MOJIOKECHHI
MOJIEKYJISIPHO-KUHETHUECKOM
TEOPUHU.

CMauuBaHue u KalTWJIAPHBIC
sBieHus. TermnoBoe paCcIIupCHUC U
CXKaTuc.

[IepBuunbIil HHCTpYKTaX 110 Th
JLp. Nel«Omipenenenue naBieHus
BO3]yXa B OaJJIOHE LINPULIAy

O60061maromuii ypok 1mo Teme:
«CTpOCHHE U CBOMCTBA BEIIECTBAY

00pazoBaTeNbHBIX
pecypcos

Tema Ne?2 «TemioBble
Mpouecchbn

24

TennoBoe IBIKCHHE MOIJICKYIIL.
CBs3b TEMIICPATYpPhI TCJIa CO
CKOPOCTBHIO ABUXKCHUA €TI0 MOJICKYJL.

Buytpennss sueprusi. Crioco0bl
W3MEHEHUs BHYTPEHHEN YHEPTUHU:
Terionepeiaya U COBEpIICHUE
paboTHI.

TennonpoBoIHOCTS.

Konseknus. M3nydenue.

[EEN

KomnnuectBo TeruioTel. Y aenpHasd
TEIJIOEMKOCTE BEIECTBA.

Pacuér KOJINYecTBa TEIJIOTHI.

Pemenue 3agay.

TennooOMeH 1 TEIIOBOE paBHOBECHE.

YpaBHEeHHE TEMIIOBOTO OaaHca.

JLp.Ne2 «HMccnenoBanue siBICHUS
TerooOMeHa NPy CMENIMBAHUH
XOJIOJTHOW Y TOPSIYEH BOBI»

JLp.Ne3 «M3mepenue yaenbHOU
TEIUIOEMKOCTH TBEPJIOTO TEJIay.

IInaBneHue u OTBCPACBAHUC TCII.

V/:[eanaﬂ TCIIJIOTAa ITJIaBJICHHUA.

Pemenue 3agau

JL.p.Ned «Omnipenienenue yaenbHOR
TCIUJIOTHI IJIaBJICHUA JIba)

N

Konnexuun
uQpOBHIX
00pa3oBaTeNbHBIX

pecypcos

DNEeKTPOHHBIE
y4eOHUKHU U
3aJauHUKN




ITapooGpa3zoBaHue U KOHJEHCALUS.
Hcnapenue.

Kunenue. 3aBucnMocThb
TEMIIEPATypPhl KUTICHHS OT
JaBjeHus. Y IejbHas TEII0Ta
napooOpa3zoBaHus

Pemrenue 3amau

Brnaxxnocts Bo3myxa.

[EEN

JLp. No5
OTHOCHUTEIBHOU
BO3yXa».

«3mepenue
BJIQYKHOCTH

DHeprus TomvBa. Y aenbHas
TEIUIOTa CTOPaHUs TOILITUBA.

[TpuHIUIIBI pabOTHI TEIJIOBBIX
JIBUTATENIEH.

KIIJI TenmoBoro aBurares.
TemnoBble IBUTaTEIN U 3allATa
OKpY’Karolllel cpeibl

3aKOH COXpaHEHMSI U IIPEBPALLICHUS
SHEPTrUH B MEXaHUYECKUX U
TCIIJIOBBIX IMMPONLECCax.

0O0600u1eHue 110 Teme: «TeruioBbIe
SIBJICHUS

KonTponbnas padorta Nel mo teme:
«TennoBeie SIBICHUS

Paznen «uekrpnyeckne u
MATHUTHBIE SIBJIEHUS»

37

Tema Ne3 «JekTpH4ecKkue
3apsiabl. 3apsiykeHHbIE TeJla H X
B3aMMO/EHCTBHE)»

QHGKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsAa0B.
BzauMmogeiictBue 3apSAKCHHBIX TCJI.

3akon Kymnona

DNEKTPUUYECKOE MOJIE.
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [IpuHnun cynepnosunuu
AJIEKTPUYECKUX MOJIEN

Hocurenu aneKkTpudeckux 3apsoB.
DneMeHTapHbII JIEKTPUIECKUI
3apsg. 3aKoH COXpaHEHHUS
JIEKTPUUYECKOTO 3apsizia.

Crpoenue atoMma. IIpoBoHUKH 1
JINDJIEKTPUKH.

O0bsaAcHeHNE
SIBJICHUH.

QJICKTPUYICCKUX

ONEeKTPOHHBIE
O6ubIMoTeKH

Tema Ned «IlocToOSTHHBIH
JIEKTPUYECKUI TOK)»

22

DJIEKTPUYECKUH TOK. Y CIIOBUS
CYILIECTBOBAHUS JJIEKTPHUUECKOTO

Konnexkuun
1 poBHIX
00pa3oBaTeNbHBIX

pecypcos




ToKa. ICTOYHMKH TOCTOSTHHOT'O
TOKa.

JlericTBUA SIIEKTPUYECKOrO TOKA
DNEKTPUUYECKHUM TOK B )KUJIKOCTSX U
rasax.

DNEeKTpUYECcKas 1eMb.

Cuia Toka.

JLp. Ne6 «CoOopka u mpoBepka
paboOTBl  JJEKTPUYECKON  Ienu
MIOCTOSTHHOTO TOKay.

9JI€KTpH‘l€CKOC HaITpsioKCHUC.

JLp.  Ne7 «IIpoBepka mpaBmiIa
CIIOKEHHUSI HaIpsHKCHU T npu
MOCTIeIOBATEIHLHOM COCITMHEHUUT
JIBYX PE3UCTOPOB)

9HeKTpI/I‘leCKOC COIIPOTUBJICHUC
ITPOBOAHHKOB.

3akon Oma a1 ydyacTka
BJIEKTPUYECKON LIECTH.

VY nenbHoe CONPOTHUBIICHHE
MPOBOJAHUKOB. Pacuér
CONIPOTUBJICHHUS.

Pemenue 3amau.

Peocratsl. JI.p. Ne8 «PerynmupoBanue
CHJIBI TOKA PEOCTATOM»

JLp. Ne9 «HccnenoBanue
3aBUCUMOCTH  CWJIBI  TOKa B
MIPOBOJHHUKE OT HANPSKEHUS Ha €ro
KOHIIaX pu IIOCTOSIHHOM
COIIPOTUBIICHUH. N3smepenune
COIIPOTHBIICHUS IPOBOJIHUKAY.

IlocimenoBaTenbHOE COeUHEHUE
MIPOBOJIHUKOB.

[TapannensHOE coeqUHEHKE
MIPOBOJIHUKOB.

Oo0o611eHue. Pemienue 3amay Ha
3akoH OMa /ISl yJacTKa IIeTH,
MOCIIeI0BATEIHbHOE U TTapaJlIeIbHOE
COEJTMHEHHE MPOBOTHUKOB.

KonrtponbHast pabora Ne2 ro teme:
«Onektpudeckuil Tok. CoeTMHEHUE
ITPOBOJHHUKOBY

PaGora 1 MOImHOCTH
ANEKTPUUYECKOTO TOKA.

JL.p.Nel0 «M3mepeHue pabOTHIl H
MOIITHOCTH 3JICKTPHUUECKOTO TOKa

3akoH J[xoyns—JIenna

ONEeKTPOHHBIE
y4eOHUKHU 1
3aJauHUKN

Hudposas
nabopaTopus

1o GpusnKe
(maTumka TOKA)

[udposas
nabopaTopus

1o ¢pusnke
(maruuk
HaIPSDKCHHMSA)




DNEeKTpUYECKUE 1enu u 1
noTpeOuTenu IIEKTPUYECKON
SHEPTHH B OBITY.
Kopotkoe 3ambikaHue. 1
Tema Ne4 «MaruuTHblie sIBJICHUSD) 5
MarnutHoe none. IlocrosiHHBIE 1 Hrposslie [Mudposas
MarHuThl. Bzaumoneiicteue IPOrpaMMBI naboparopus
IIOCTOSIHHBIX MarHUTOB. MarHuTHoe 1o ¢pusuke
noJie 3eMJu. (maruuk
MarHMTHOIO
T10J151)
OneiT Opcrena. MarautHoe mose 1
AJIEKTPUYECKOTO TOKA.
[IpumeHeHne 3JIEKTPOMArHUTOB B 1
TEXHHKE.
JL.p.Nell «Cbopka sneKTpoMarHuTa 1
U UCTIBITAHUE €T0 JEHCTBUS»
JleficTBH€ MArHATHOrO TIIOJd Ha 1
IIPOBOJHUK c TOKOM.
DnekTpoaBurarens. Vcnonb3oBanue
3JIEKTPOJIBUTATENIEN B TEXHUYECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.
Tema NeS«JunekTpoMarHuTHast 3
HHIYKIIUSD DNeKTPOHHBIE
OnbIThI @apapes. SBnenue 1 Y4E€OHUKHU U
AJIEKTPOMArHUTHOM MHYKIIMH. 3a/IaYHUKU
[IpaBuiio JleHna. .
OnexTporeHeparop. CocoOsl 1
ITOJTyYEHUS DJIEKTPUUECKON
SHEPruM. DINEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUU
IToBTOpeHune(pe3epB BpeMeH!) 2
I'omoBast utorosast pabora 1
Uroro 68
9 knacc-102y.
Ilepeuens Tem Komnnuectna Ucnonb3oBanue | Mcnonb3oBaHue
aKaJeMHYECKHIX AIEKTPOHHBIX o0opynoBaHus
4acoB, (11 poBbIX) neHtpa «Touka
OTBOJUMBIX Ha | 00pa30BaTENIbHBIX pocTta»
OCBOEHHE pPECYPCOB IO TEME

KaKI0U TEMBI

Pa3zpgen «Mexannueckue

41
SIBJICHU )
TemaNel «MexaHuueckoe
IBIZKEHHE H CIIOCOOBI €ro 11

OIMUCAHUSA)

Konnexuun
1U(POBBIX
00pa3oBaTeNbHBIX
pecypcoB




Mexauunueckoe IBIDKECHUE.
MartepuanbHas Touka. Cucrema
oTcuéra. OTHOCHUTEILHOCTh
MEXAaHHNUYCCKOI'0 ABUXCHUS

DJIeMEHTHI BEKTOPHOM areOpbl

PaBrOMepHOE IIPSIMOJIMHEMHOE
JBUKCHHE

Pemenue 3a1a4 10 TeEME
«IIpssMonuHeiiHOE ~ paBHOMEPHOE
JIBUYKEHUEC)

Cpennsisi 1 MrHOBEHHas CKOPOCTh
MpU  HEPABHOMEPHOM JBHKEHUHU.
Yckopenue. [IpamomnuneitHoe
PaBHOYCKOPEHHOE JIBUKEHUE.

CKOpocCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBFDKCHHUSI.
I'paduk ckopocTw.

[Tepemenienue npu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
nexkeHuu. [lepemenienue tena npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHUU oe3 HavaJIbHON
CKOPOCTH.

Pemenue 3a1a4 o TemMe
«IIpsamonuHenHOe
PaBHOYCKOPEHHOE JIBUJKEHUEN.

JLp. Nel «M3mMepeHne CKOpOCTH U
YCKOPEHUS NPSIMOJIMHEMHOTO
JOBHUKCHUSY.

CBoOogHOE  MajcHHE. OI1BITEI
Tanunes.

PaBHOMEpHOE ABUKEHUE 110
oKpykHOoCTH. Ilepron u yacrora
oOpamienus. JIuneinas u yrioBas
ckopoctH. LlenTpocTpeMurensHoe
YCKOpEHHUE.

DJIEKTPOHHBIE
y4eOHUKHU U
3aJJaYHUKHU

TemaNe2 «B3zaumoneiicTBue Tea»

18

IlepBe1it 3ak0H HproTOHA.

Bropoii 3akoH HproTOHA.

Tpernii 3akoH HproTOHA.

[IpuHIMN cynepno3unum Cuil.

Cuna ynpyroctu. 3akoH ['yka.

JLp. Ne2«Omnpenenenue KECTKOCTH
TPYKUHBD)

I

Cwia  TpeHMs: cwia  TpEeHHUE
CKOJIbJKEHUS, CHJIa TPEHUS TOKOS U
JpyTU€ BUJbI CHJIbI TPEHUS

JLp.Ne3 «HccnenoBanue
3aBHCUMOCTH CHUTBI TpEHUs
CKOJIB)KEHUS OT CHIIBI HOPMAJILHOTO

Konnexuun
1U(POBBIX
00pa3oBaTeNbHbIX
pecypcoB

DIIEKTPOHHBIE
y4eOHUKU U
3aJJauHUKU




JaBJICHUS. Onpenenenue
K02 PUITEHTA TPEHUS CKOIBKCHUSD)

Cuita TSKeCTH U 3aKOH BCEMHPHOI'O
TATOTCHUA.

Yckopenue CcBOOOJHOTO TMa/EHUS.
JIBrxenue miuaHet BOokpyr CoiHIa.
[lepBass KocMmHuecKass CKOPOCTb.
HeBecoMocTh 1 neperpysku.

Pemrennie 3agau mo TeMe «3akoH
BCEMHUPHOTO TATOTCHUS».

Pemrenue 3amad mo teMe «3aKOHEI
Hrrotona»

Pemrenue 3amad mo teMe «3aKOHEI
Hrrotona»

PaBHOBeCcHE MaTepHAIBHONW TOYKHU.
AOGCOTIOTHO TBEpIOE TEJO.
PaBHoBecue TBEpmoro Tema ¢
3aKPEIJIEHHON OCBKO  BpalllCHUA.
MOMEHT CHUJIBL.

IlenTp TsRECTH

Pemienne 3amau Ha paBHOBECHE
TBEPJbIX TEI

O6o6maromuii  ypok 1o Teme
«B3anMoeicTBue TEI»

K.p. Nel «BzaumopeiictBue Temn.

Tema Ne3 «3aK0oHBI COXpaHEHUSD)

12

Nmnynse Tena. N3menenne
uMIynasca Ttena. Mmmynsc cuisl
3aKOH COXpaHEHHUs] UMITYJIbCA TeJa.

PeaxkTtuBHoe nBmxeHune. PakeTsl.

Pemenrie 3amau o teme <«3aKkoH
COXPAaHEHHUS UMITyJIbCa TEIa.

Mexannueckas pabora "
MOIIIHOCTb.

Pabora cun TskecTH, ynpyroctu u
TpPEHMUSI.

CBsi3b DHEPTUH U PAOOTEHI.
[TorenmanpHas 3HEprus Teia,
MOAHSATOTO HaJ MOBEPXHOCTHIO
3emiu. [loTeHnManbHas SHEprus
CKaTOU MPY>KUHBI.

Kunernueckas suepruda. Teopema o
KMHETUYECKON DSHEprumu. 3akoH
COXPaHECHUSA MEXaHUYECKON
SHEPTUH.

Pemenne 3amay mo Teme «3aKoH
COXpaHEHUs MEXaHUUECKOM
SHEPTHH.

JLp.Ned  «Ompenenenune  paboOTHI
CHJIBI YNIPYTOCTH TIIpH TOABEME
rpy3a c UCIIOJIH30BAHUEM

Komnekuun

U (ppoBbIX
00pa3oBaTeNbHBIX
pecypcoB

OJEKTPOHHBIE
y4eOHUKHU U
3aJJauHUKU




HEMOABUKHOTO W TOABHKHOTO
010K

JLp.5«Omnpenenenue paboThl CHITBI
TPEHHs IPU PAaBHOMEPHOM JIBUKEHUU

Teja 1o rOpU30HTATBHON 1
MMOBEPXHOCTH»
JLp.6 «3y4yenue 3aKOHA 1
COXpaHEHUS SHEPTUM»
K.p. Ne2 «3akoHbI cOXpaHESHHUS 1
Pa3nen «Mexanuveckue 15 Konnexuun
KO0JIe0aHUS U BOJHBD) 1 poBbHIX
Tema Ne4 «Mexannveckue 7 00pa3oBaTeNbHbIX
KOJIeDaHU s pecypcoB
KonebarensHoEe 1BUXEHUE. 1
OcHoBHbIE XapaKTePUCTUKU
KoJieOaHUH:  Mepuoj,  4YacToTa, 1 DJeKTPOHHbIE
aMIUIUTY/1A. y4eGHUKN 1
MareMaTH4eCKUil M NPYKUHHBIA 3a]aUHHUKH
MaaTHUK. [IpeBpamienue sHepruu 1
IpH KoJiebaTeIbHOM JABM)KEHUU
JLp.Ne7 «UccnenoBanue
3aBHUCHMOCTH T€pHOJa U YaCTOTHI 1
CBOOOJHBIX KOJICOAaHUH HHUTSIHOTO
MasiTHUKA OT JUIMHBI HUTH.
JLp.Ne8 «3mepenune yckopeHUs 1
CBOOOJHOTO MaJACHUS.
["apmoHnueckue koeOaHus. 1
3aTyxaroue KoJie0aHusl.
BoinyxneHHbie KoJe0aHusl. 1
Pe3onanc.
Tema Ne5S «MexaHnuecKue 8 MynbpTMeIUHBIE
BOJIHBIL. 3BYK» MPOrPaMMBbI
CBolicTBa MEXaHUYECKUX BOJH 1
Jnuua  BonmHbL.  MexaHuuyeckue
BOJIHBI B TBEPIOM TeJeE. 1
CeiicMr4ecKue BOJIHBI.
3BYK. 1
Bricora u Tem0Op 3ByKa. [’ poMKOCTh 1
3ByKa.
Pacnpoctpanenue 3Byka. CkopocTh 1
3ByKa.
OtpaxxeHne 3ByKa. YIbTpa3ByK H 1
UH(PA3BYK.
Pemenue 3a/1a4 o TeEME 1
«KonebaHnus v BOJTHBI»
K.p. Ne3 «Konebanus v BOJTHBI». 1
Pa3zpnen «JiieKTpOMarHuTHoe
noJjie ¥ YJIeKTPOMATHUTHBIE 6

BOJIHBI»




Tema Ne6 «DiieKTpOMarHuTHOE

1oJjie ¥ 3J1eKTPOMATHUTHBIE 6
BOJIHBD)
[udposas
DNeKTPOMarHuTHOE ToJe. 1 naboparopus
ONEeKTPOMarHUTHHIE BOJIHBI. 1o ¢usuke
(ocrrmtorpad)
CaoiicTBa JIEKTPOMAarHUTHBIX 1
BOJIH.
[1Ixaya 37€KTPOMarHUTHBIX BOJIH 1
Hcnons3zoBanue
NEKTPOMAarHuTHBIX ~ BOJIH TS 1
COTOBOM CBSI3U
DneKTpOMarHuTHas IpupoJia CBeTa 1
CxopocTb CBeTa. BonHoBsie 1
CBOICTBa CBeTa.
Pa3nesn «CBeToBbIe sIBJICHUSD» 15 Konnexuun
1 (ppoBbIX
Tema Ne7 «3akoHbI
6 00pa3oBaTeNbHBIX
pacnpoCTpPaHEHHUs CBETAa»
Hcrounuku cera. Jlyuesas Moaenb pecypeos
CBETa. [IpssmonuHenHoe 1
pacnpocTpaHEeHUE CBeTa. 3aTMEHUS
Couana u JIyHBL DJIeKTPOHHBIE
Otpaxxenue CBeTa. 3aKOHBI 1 Y4COHHKH U
orpaxxenus. [1mockoe 3epkaro. 3a1aTHHKH
JLp. Ne9 «Hccnenosanue
3aBUCUMOCTH yIJla OTPaXEHUs OT 1
yria najeHus CBETa»
JL.p. Nel0«3yuenne xapakTepuCTHK
n300pakeHUs] peIMeTa B MJIOCKOM 1
3epKaie»
[Ipenomiienune CBETa. 3aKoH
npenomiieHus. IlonHoe BHyTpeHHee
OTpakKeHHUE. Hcnonp3oBanne 1
BHYTPEHHETO OTpakKeHUS B
ONTUYECKUX CBETOBOJIAX.
JLp. Nell «MccnenoBanue
3aBUCHMOCTH YTJIa IPEIOMIICHHUS 1
CBETOBOIO JIy4ya OT yIJIa MaJeHus Ha
I'PaHULE «BO3TyX—CTEKIIO»
Pemenue 3anay no Teme «3aKOHbI 1
pacnpocTpaHEHUs CBETa»
Tema Ne§ «JInH3bI M onITHYECKHE 6 MynbTMeiTHBIE
npudopsn MPOTPAMMBI
JInnza. Xop Jiydeii B JIMH3E. 1
Pemenne 3anau. 1
JLp. Nel2 «M3mepenne ¢GokycHOTO
paccTosiHUS M ONTUYECKOW CHIIBI
1

cobuparomeld nuH3bL [lomydueHue
H300paKeHUIN»




Ontnueckasa cucreMa. Onruyeckue

1
npuOOpHI
I'ma3, kak onTHYecKas CHCTeMa. 1
bii30pyKoCTh ¥ 1aTbHO30PKOCTD.
O6o00menne 1o Temam: «3aKOHBI
pacrpocTpaHeHusi CBeTay, «JIMH3BI 1
Y ONTHYECKUE TPHOOPHD»
Tema Ne9 «Pa3iio:keHue 0es10ro 3 DIEeKTpPOHHBIE
BETA B CIIEKTP» OoubIMoTEKN
PasnoxxeHue 6enoro 1Bera B CIeKTp. 1
OnbiThl HhtOTOHA.
Ci0’keHue CEKTPaJIbHBIX IIBETOB. 1
Hucnepcus. 1
Paznena «KBaHTOBBIE SIBJIEHUA» 17
Tema Nel0 «Mcnmyckanune u 4
NOTJIONIEHHE CBETA AaTOMOM)
Moaenu aTOMOB. OnpITHI 1
Pezepdopna.
Mogens atoma bopa. Mcnyckanue u 1
TTOTJIOIICHUE CBETA aTOMAaMHM.
KBaHTHI. 1
JL.p.Ne 13«Habmro1eHre CruTonIHbIX
" JTUHEHYATBIX CIIEKTPOB 1
VCITYCKaHUSI»
Tema Nell «CTpoeHune aTOMHOT0O 6 Komnexnun
AaApa» UG POBBIX
PanyoakTMBHOCT®. AJ'H)(i)a', OeTa- u 1 06pa3OBaTeJ'H>HBIX
ramMmma- U3Jy4eHUs. pecypcos
Crtpoenue aTOMHOTO siapa. 1
HyxknonHnast Moziens aTOMHOTrO sijipa.
N3zotomsr. PanunoaktuBHBIE
1 ONEeKTPOHHbIE
MIpEBpAICHHUS. yaeGHIKY
ITepuon monypacmnana 1 3a/IaUHUKH
JeicTBue PaauOAKTUBHBIX 1
W3JIy4eHUI Ha )KMBbIE OPraHU3MBI.
Pemenne 3amau mo teme «CoctaB 1
ATOMHOTO SIIpa»
Tema Nel2 «SnepHble peakuum 8 ONEeKTPOHHbIE
OnbIMoTEKH
SAnepubie peaKiuu. 3aKkoH
COXpaHEHUS MacCOBOTO u 1
3apsi/IOBBIX YKCET.
DHeprusi CBA3W AaTOMHBIX SIEp. 1
CBs13b Macchl U SHEPTUH.
Pemenue 3amau no teme «SnepHoie 1
peakuu. JHEPrus CBSA3H»
Peaknuu cuHTe3a W AeNeHHs sep.
Ucrounuku »sHeprun ConHioa u 1

3BE3I.




JLp. Nel4 «MccnenoBaHWE TPEKOB:
HU3MCPCHUC OHCPTUU YaCTULBI I10
TOPMO3HOMY yTH (o
dororpadusm)»

Snepnas oHepretuka. [lencTBus
PaIMOAKTUBHBIX  H3JIYYCHUH  Ha
YKUBBIE OPraHU3MBI

JL.p.Nel5 «3mepenue
€CTECTBEHHOTO pazuaoHHOTO
(hoHa TO3UMETPOMY.

O6o0maromuii
YpOK IO Teme
«CTtpoeHnue

aToma "
aTOMHOTO S/Ipay.

IoBTOpHUTENHLHO-00001IIAIO I I
MOJYJIb

I'onoBast urorosast pabora

Hroro

102




