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1) HOSICHUTEJIbHAS 3AIIMCKA

Copneprxanue TporpaMMbl HampaBiIeHO Ha ()OPMHPOBAHHME €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH
yyalmuxcs ¥ OpPraHu3alyi0 M3y4eHUs (UMK Ha JEATeNbHOCTHOW OCHOBE. B Hell yuuThIBaroTCs
BO3MOXHOCTH mpeamera B peanmmsanuu TpeboBanuii ®I'OC OO0 kx miaHUpPyeMbIM JIMYHOCTHBIM U
MeTanpeIMETHBIM pe3yjibTaTaM OOY4eHHUs, a TaKKe MEKIPEIMETHBIC CBS3M E€CTECTBEHHOHAYUHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA>

Kypc ¢usukn — cucremooOpasyromuii Uis €CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB,
MTOCKOJIbKY (pH3MYeCKHe 3aKOHBI JISKAT B OCHOBE IPOIIECCOB U SIBJICHUN, H3y9aeMbIX XUMHUEH, ONO0JIOTHEH,
acTpoHOMHel u (Qu3uveckor reorpadueir. duznka — 3TO MPEAMET, KOTOPHI HE TOJHKO BHOCHT
OCHOBHO1 BKJIa/l B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U MPEOoCcTaBiseT HauboJiee sicHble 00pa3Lbl
IIPUMEHEHHSI HAy4YHOTO METOJa IO3HAHWS, T.€. CIocoda IMOJIydeHHUs JOCTOBEPHBIX 3HAHUH O MHDE.
Haxownen, ¢u3nka — 3T0 mpeaMeT, KOTOPBI HapsALy ¢ APYTUMH €CTECTBEHHOHAYYHBIMHU MPEIMETaMHU
JOJKEH JaTh IIKOJbHUKAM IpeACTaBlIe€HUE 00 YBIIEKATEIbHOCTH HAYYHOTO MCCIEIOBAaHUS U PAZOCTH
CaMOCTOSITEJIBHOTO OTKPBITHUSI HOBOTO 3HAHMSL.

OpHa U3 MaBHBIX 3a7ja4 (PU3NUYECKOr0 00pa30BaHus B CTPYKType 0011ero 00pa3oBaHus COCTOUT
B (JOPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOI1 Macchl 00y4aro
IIUXCsI, KOTOPBIE B JATbHEHIIIEM OYAYyT 3aHSATHI B CaMbIX pa3HO 0Opa3HbIX cepax aesTenbHOCTH. HO
HE MEHee Ba)XHOMW 3aJayeil sIBJIETCS BBISBIECHUE U MOJrOTOBKA TAJTAHTIMBBIX MOJOJBIX JIIOAEH Uis
MpoJIoJKeHUsT oOpa3oBaHMsl W JalbHeWnledl mnpodecCHOHAIbHOW JIEATENbHOCTH B 00JIacTH
€CTECTBEHHOHAYYHBIX HCCIIEIOBAaHUN M CO3/IaHUM HOBBIX TexHOJoruil. CorjiacHO NPUHATOMY B
MEeXAYHapOJHOM CcOO0IIecTBE onpeesieHunto, «EcrecTBeHHOHAayUHasi FPaMOTHOCTh — 3TO CIIOCOOHOCTh
YeJlOBeKa 3aHMMAaTh AKTUBHYIO TPaKJAHCKYIO MO3MIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM,
CBSI3aHHBIM C €CTECTBEHHBIMH HAyKaMH, U €ro FOTOBHOCTb MHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU
uaessMu. HaydHo TpaMOTHBIN 4eNoBEK CTPEMHUTCS Y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXKJIEHUU
po0sieM, OTHOCSIIIUXCSI K €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM, YTO TPEOYET OT HEero ClIeAyIOIIuX
KOMIIETEHTHOCTEM:

— HAy4YHO OOBSCHATH SBIICHUS,

— OIICHMBATh U IOHUMATh 0COOEHHOCTH HAYYHOTO UCCIIEI0OBAHUS,

— HHTEPIPETUPOBATh JAHHBIE U UCIIOJIB30BAaTh HAYYHbIE JOKA3aTEIbCTBA JUIS TIOJIYUYEHHUS
BBIBO/IOB.

N3yuenue pusnku ciocoOHO BHECTH pelIaroIui BKJIaJ B JOPMUPOBAHNE €CTECTBEHHOHAYYHON
rPaMOTHOCTHU O0YyYaIOIINXCS.
HEJIM U3YUYEHUSA YYEBHOI'O TIPEJIMETA «®U3UKA»

Ienu nzyuenus Gpusmku Ha ypoBHE OCHOBHOTO oO1iero odpasoBanus onpezaeneHsl B Konnenmuu
npenojaBaHusi ydyeOHoro mnpeamera «@Pusumka» B 00pazoBaTeNbHBIX Opranusanuax Poccuiickoii
Odenepannu, peanu3yonux OCHOBHbIE 0011e00pa3oBaTeNIbHbIE POTrPaMMBbl, YTBEPKIEHHON pelieHueM
Komnerun MunuctepctBa npoceienusi Poccuiickoit @enepanuu, mpotokoi ot 3 aekadps 2019 r. No
[1K-4BH.

Henu uzyyenus Gpuszmnku:
— M[puOOpeTeHrue MHTepeca M CTPEMIICHUS OOydJalolmUXcs K HAYYHOMY H3YyYEHHUIO MPHUPOJIBI,
pa3BUTHE HMX UHTEIJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
— pa3BUTHE TPEACTABIEHUH O HAydHOM METOJ€ TMO3HaHuiA U  (HOpMHpPOBaHHE
HCCIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SBJICHUSIM;
—  (¢opMHUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3y/lbTaTa M3yUeHHs] OCHOB CTPOEHHS
MaTepuu U (yHJaMEHTAIbHBIX 3aKOHOB (PU3UKU;
— (opMupoBaHHE MPEICTABICHUNA O POIM (PU3MKH JUISL pa3BUTUS JPYTrUX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJOTHIA;
— Ppa3BUTHE MPEACTaBIECHUI 0 BO3MOXKHBIX chepax Oyaymiei nmpodeccuoHanbHOM 1esTeNbHOCTH,
CBSI3aHHOM C (PM3MKOH, MOrOTOBKA K JallbHEHIIeMy 00y4YeHHUIO B 3TOM HAIPaBJICHUU.

JlocTiKeHHe 3TUX Lieleld Ha ypOBHE OCHOBHOTO 00IIero o0pazoBaHMs 00ecreUnBaeTCsl PEeUICHUEM

CIIEIYIOIINX 3a/1au:

— TNpHOOpeTeHHe 3HaHUI O AUCKPETHOM CTPOEHHUHU BEIIEeCTBA, O MEXaHUYECKHX, TETIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



— [pHOOpeTeHHne yMEHHWH OMUCHIBATh M OOBACHATH (PU3UUECKUE SIBJICHUS C UCIOJIb30BaHUEM
MOJIyYCHHBIX 3HAHU;
— OCBOEHHME METOJOB PEIICHUS MPOCTEHIINX pacuETHBIX 3a/la4 C UCHOJIB30BAaHUEM (PU3NUECKUX
MO/IeJIel, TBOPUYECKHUX M MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;
— pa3BUTHE yMEHHMH HaOJIONaTh MPHUPOJIHBIC SIBICHUS W BBINOJHATH OIBITHI, JIAOOPATOPHBIE
paboTHI M HKCTIEPUMEHTAIbHBIE UCCIIEIOBAHMS C UCIIOJIB30BAaHUEM H3MEPUTEIBHBIX TPUOOPOB;
—  ocBoeHHe MpUEMOB paboThl ¢ uHPOpManuell (U3NYECKOTO COJEpKAHMSA, BKIIOYAs
MHPOPMAIMIO O COBPEMEHHBIX JOCTIKCHHUAX (HU3UKU; aHAIN3 U KPUTHYECKOE OIICHWBAaHUE
nHpOpMaInu;
— 3HAKOMCTBO co cdepamu TPOPECCHOHATBHON NESITEILHOCTH, CBSI3aHHBIMU C (DU3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3MUECKON HAYKH.
MECTO YYEBHOI'O ITIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE
B cootBerctBm ¢ ®I'OC OOO ¢usuka sBisercs 00sS3aTCIBHBIM TMPEAMETOM Ha ypPOBHE
OCHOBHOTO 00111er0 00pazoBanus. /laHHast mporpamma rpeaycMaTpuBaeT u3ydeHue (pu3nku Ha 6a30BoM
ypoBHE B 00bEMe 238 4 3a Tpu rojia oOydeHus 1o 2 9 B Helenio B 7 1 8 Kitaccax u 1o 3 9 B Heenio B 9
KJ1acce.

2) COAEP)KAHUE YYEBHOI'O KYPCA (ITO 'OJAAM OBYUYEHMUSA)

7 KJIIACC
Pa3nen 1. ®dusuka u eé posib B NO3HAHUM OKPYKAIOLIET0 MUPA

®uznka — Hayka o npupoje. Anenus npuposl (MC1). duznueckue sIBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuYMHbL. 3Mepenune ¢usmyeckux BennuuH. Dusnueckue  NpuUOOPHI.
[TorpemHocTs n3Mepennil. MexayHapoaHasi CUCTEMa €AUHUII.

Kak ¢u3uka u gpyrue ecrecTBEHHblE HAyKM HM3Yy4aloT NMpHUpoxy. EcTecTBEeHHOHaydHBIH METOJ
NIO3HAHUA: HAOJIIOJIEHNE, TIOCTAHOBKA HAyYHOT'O BOIIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT II0 IIPO
BEpKE TUIOTE3, 00OBsICHEHNE HaOmogaeMoro spieHus. Onucanue (QU3NYECKUX SIBIECHUI € MOMOUIBIO
MOJEIIEN.

JdemoHcTpauuu

1. MexaHuyeckue, TEIJIOBbIE, YIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSL.

2. ®usnyeckue npuodOpsl U MpoLeaypa NpsIMbIX U3MEPEHUH aHAJIOTOBBIM U IIU(PPOBBIM IPHOOPOM.
JlaGopaTopHblie padoThbl M ONBITHI

1. Onpenenenue LeHbl JeleHUs MIKaIbl U3MEPUTEIBHOIO IMpHOopa.

2. VIamepeHnune pacCTOSIHHIMA.

3. 3mepenune 06béMa JKUAKOCTH U TBEPAOTO TEJA.

4. OnpeneneHue pa3mMepoB MabIX Tell.

5. 3mepenue teMnepaTypbl IPU MOMOIIH KUJIKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATypBhI.
6. IIpoBeenue nccie0BaHus 10 MPOBEPKE TUIOTE3bI: JATbHOCTh M0JIETA IAPUKA, ITYILIEHHOTO
TOPU30HTAJIBHO, TEM 00JIbliIe, YeM 00JIblie BHICOTA ITyCKa.

Pasnen 2. [lepBoHayaibHbIE CBeIeHHS 0 CTPOEHHH BellecTBA

CrpoeHue BewecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mmepbl. ONbIThI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBrmkeHue yacTul] BemecTsa. CBsA3b CKOPOCTH IBMKEHMS YaCTHULl ¢ TeMIEpaTypoil. bpoyHoBckoe
nBuxkenue, muddysus. BzanMmoaeiicTBre 4acTull BEIIECTBA: MPUTSHKEHUE U OTTATKHBAHUE.

ArperaTtHble COCTOSTHUSI BEUIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH U TBEPIABIX (KPUCTAITHUECKUX)
Ten. B3auMocCBsI3b MEXIy CBOWCTBAMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSIX U HUX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
JdeMoHcTpanuu
1. HaGmoieHre OpOYHOBCKOTO JBMKEHHSL.
2. Habmonenue nuddysum.
3. Habmroienue siBieHuiA, 0OBACHSIIONIMXCS MPUTSKEHUEM WM OTTAIKUBAHUEM YaCTHI] BEIIECTB.
JlabopaTopHbie padoThbI H ONBITHI
1. Ouenka auaMeTrpa aroMa METOA0M PSIIOB (C UCTIONB30BaHUEM GoTorpaduii).



2. OnbITH IO HAOMIOICHHUIO TETIOBOTO PACHIMPEHHS T'a30B.
3. OnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJICKYJISIPHOTO TPUTSDKEHHS.

Pasnen 3. /IBu:keHne U B3aMMO/I€CTBUH

Mexannueckoe IBukeHHE. PaBHOMepHOe M HepaBHOMepHoe JBuxkeHHe. CkopocTh. Cpenssis
CKOPOCTb IIPU HEPAaBHOMEPHOM JIBH)KEHUU. PacuéT myTu U BpeMeHU JBUKEHUSI.

SIBnenune mHepuMU. 3aKOH MHEpLUUU. B3anmonelicTBHE Tell Kak NPUYMHA U3MEHEHUS CKOPOCTH
IBUOKEHHMsST Tel. Macca kak Mepa uHepTHOCcTH Tena. [lmoTtHocth BemiectBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepHucTUKa B3aumoaeiicTBus Ten. Cuiia ynpyrocTty u 3akoH I'yka. i3mepenue cuibl
C MOMOIIBIO TUHAMOMETpA. SIBJIeHUE TATOTEHUS U cuia TskecTH. Cuiia TSXKECTH Ha ApPYrux IUIaHeTax
(MC). Bec Tena. Heecomoctb. CrioxkeHue Cuil, HalrpaBJICHHBIX IO OJTHOM npsiMoid. PaBHOIelicTBYOMIIAs
cwi. Cuna tpenus. TpeHue ckoiabkeHus U TpeHue nokos. Tpenue B npupoje u rexuuke (MC).
JdeMoHcTpauuu
1. HaOmronenne MEXaHNYECKOTO IBIDKEHNS TEA.

2. I3MepeHne CKOpOCTH MPSIMOJIMHEHHOTO TBUYKCHUSL.
3. HabGnronenue siBIeHUs MHEPIIUH.
4. HaGnroneHne n3MEHEHUs CKOPOCTH ITPH B3aUMOJICHCTBUH TEI.
5. CpaBHEHHUE Macc 0 B3aUMOJICHCTBUIO TEJL.
6. CnoxeHue CHJI, HalPaBJICHHBIX 110 OJHOM MPSIMOA.
JlabopaTopHblie padOThI U ONBITHI
1. Onpenenenue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapuKa B KHUJIKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOUJIS U T. 11.).
2. Onpenenenne cpeTHel CKOPOCTH CKOJIBKEHHS OpyCcKa WM MIApHKa 10 HAKIIOHHOH TIOCKOCTH.
3. Onpeznenenne IOTHOCTH TBEPIOTO TeA.
4. OnbITHI, TEMOHCTPUPYIOUINE 3aBUCUMOCTh PaCTHKEeHUS (nedhopMaIiii) MPy>KUHBI OT MPHIIOKEHHOM
CHUIBL.
5. OnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHUJIBI TPEHMs CKOJIBKEHHs OT Beca Tela U XapakTepa
COIIPUKACAIOIIUXCS TIOBEPXHOCTEM.

Pa3nen 4. laBieHne TBEPABIX TeJl, ;KHIAKOCTEN U ra3on

Hasnenue. CrnocoObl yMEHbILIEHUS W YyBEIWYeHHMs JaBieHHs. [laBieHue rasa. 3aBHUCUMOCTb
JaBJIeHUs Ta3a OoT o0béma, Temmeparypbl. [lepenaya naBieHus TBEPABIMHU TellaMU, XUIKOCTSIMH U
razamu. 3akoH Ilackans. [IHeBMaTHueckne MalIvMHbI. 3aBUCUMOCTH JIaBJICHUS JKUJIKOCTH OT TJTyOUHBI.
I'unpocratuyeckuii mapagoke. CooOmaromuecs cocyasl. I'napapnudyeckie MEXaHU3MBI.

Atmocdepa 3emnn u armochepHoe aaBineHue. [IpHunHbI CylecTBOBaHUS BO3AYIIHON 000710YKH
3emmu. Onweir Toppuuemm. M3mepenue atmocdepHOro nmaBiieHHs. 3aBUCHMOCTh aTMOc(epHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 1ig uamMepeHus: atMoc(hepHoro JaBJieHUS.

JleiicTBHE *KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeITankuBaromas (apxuMe10Ba) cuia.
3akoH Apxumena. [lnaBanue ten. BozayxomiaBanue.
JdeMoHcTpanun
. 3aBUCHUMOCTb JIaBJICHUA I'a3a OT TEMIIEPATYphI.
. [lepenava naBiaeHUs )KUIKOCTHIO U TA30M.
. Coobmraroniuecst Cocysl.
. 'mnpaBnnueckuii mpecc.
. [IposiBnenue aericTBUs aTMOC(HEPHOTO TaBICHHUS.
. 3aBUCUMOCTD BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U MJIOTHOCTU KHUIKOCTH.
. PaBeHCTBO BBITANIKMBAIOIIEH CHIIbI BECY BHITECHEHHOM )KUIKOCTH.
8. YcnoBue miaBaHus TeN: MJIaBaHUE WU MOTPYKEHUE TN B 3aBUCHMOCTH OT COOTHOIIEHUS
IJIOTHOCTEW TeJa U KUJKOCTH.
JlabopaTopHbie padoThl U ONBITHI
1. WccnenoBanue 3aBUCIMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHON B )KHUJIKOCTh YaCTH TeNa.
2. OnpeneneHre BHITAIKUBAIOIICH CUITBI, IEHCTBYIONIEH Ha TEJIO, MOTPY>KEHHOE B KUAKOCTb.
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3. [IpoBepka HE3aBUCHMOCTH BBITATKUBAIOIICH CHIIBI, IEHCTBYIOMICH HA TEJIO B YKHUJIKOCTH, OT MAaCChI
Tena.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOUICH CHJIbI, IEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KHUIKOCTh YaCTH TEJA U OT IMJIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeomeTpa win KOHCTPYHUPOBAHHE JIOJKU U ONIpeiesieHUE €€ Ipy30M0AbEMHOCTH.

Pa3nen 5. PaGora n MomHoOCTh. JHEpPrus

Mexanuyeckasi pabota. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBEcCHS phlyara.
[Ipumenenne npaBuiia paBHOBECHs pbluara K OJ0Ky. «3osoroe npasuiio» mexaHuku. KIIJI mpoctsix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanndeckas sHeprus. Kunetndeckas u noreHuuanpHas sHeprus. [Ipespamenue oqHoro suaa
MEXaHUYECKOM 3HEPTUu B Apyroil. 3aKOH COXpaHEHUs S3HEPTUU B MEXaHUKE.

JdeMoHcTpauuu

1. [Ipumepbl MPOCTHIX MEXaHNU3MOB

JlabopaTopHble padoThl U ONBITHI

1. Omnpenenenue paboOThl CUIIBI TPEHHS NPU PAaBHOMEPHOM JBM)KEHHUHU Tella IO FOPU30HTAIBHOM
ITOBEPXHOCTH.

2. UccnenoBaHue yCIIOBUN paBHOBECHS phIyara.

3. NU3mepenne KI1J] HakITOHHOM TIIOCKOCTH.

4. N3yueHue 3aK0Ha COXpaHEHHs] MEXaHHUUECKON SHEPTUH.

8 KUIACC
Pasnen 1. TensioBble siBJIeHUSI

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpHH CTPOCHHS BemecTBa. Macca u
pa3Mepsl aTOMOB U MOJeKyd. OMBIThL, MOATBEP)KIAIOIIMNE OCHOBHBIE IOJOXKEHHUS MOJEKYISIPHO-
KMHETUYECKON TEOPHH.

Mogenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOrO COCTOSHUN BemiecTBa. Kpucramimueckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, XUAKOCTEH W TBEPABIX TEI HA OCHOBE TMOJIOKCHHI
MOJIEKYJISIpPHO-KHHETHYeCcKOl Teopuu. CMauynBaHUe U KallWUIApHBIE sIBIIEHUs. TerioBoe paciiupeHue u
cKatue.

Temmnepatypa. CBsi3b TEMIIEpaTyphbl CO CKOPOCTHIO TEIJIOBOTO ABMKEHUS YACTHIL.

Buytpennsis sueprus. CriocoObl U13MEHEHHUS! BHYTPEHHEH SHEPruu: TeIuionepeaya u CoBepiieHne
paboTel. Buiel Teronepenaun: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYeHUE.

KonunuectBo TemnoTel. Y aenbHas TEII0EMKOCTh BellecTBa. Temioo0MeH U TerIoBOe paBHOBECHE.
VYpaBHeHHE TEIIOBOTO OasiaHca.

[InaBneHre u OTBepleBaHWE KPUCTAIMYECKMX BEUIECTB. YeibHas TEIUIOTa IUIABJICHUS.
[Tapoo6pazoBanue u xkonneHcamus. Mcnapenne (MC). Kunenue. Y aenbHas Temnora napooOpa3oBaHus.
3aBUCHMOCTh TeMIIEpaTypbl KUIIEHUS OT aTMOc(epHOro naBieHus. BiaxHoCTh BO3ayxa.

DHeprus TOIUIMBA. Y eJIbHAs TeIIOTa CrOpaHusl.

[Mpunnuner padots! Temnosbix apurateneil. KI1/1 teroBoro asurarens. TemnsoBbie ABUraTenu u
3amuTa okpyxkarouieit cpeast (MC).

3aKOH COXPaHEHHUS U MPEeBpallleHUs YHEPTUH B TEIUTOBLIX Mpoueccax (MC).

JdeMoHcTpanuu

. Habmronienne OpOyHOBCKOTO JBMXKEHUS

. Habmonenue muddys3un

. Habmronienue sBieHuit cMadnBaHus ¥ KaMUJUISIPHBIX SIBJICHUMA
. Habmroienue TemnoBoro pacuvpeHus e

. I3MeHeHne naBieHus ra3a npu n3MEeHEeHHH 00bEMa M HarpeBaHUU WA OXJIAXKICHUH
. [IpaBuiia u3mMepeHus TeMnepaTypbl

. Buasl Tennonepenaun

. OxnaxaeHue npu COBEPIICHUN PaOOTHI

. HarpeBanue nipu coBepiiieHu# paboThl BHEITHUMH CHUIIAMH
10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB
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11. HabGnroneHne KUIIEHUS

12 .HaGnroneHue mocTosHCTBA TEMIIEPATYPHI MPH IIABICHUN

13. Mopenu TeIrIoBbIX JBUTaTeNeiH

JlabopaTopHble padoThl U ONBITHI

1. OnbITH IO OGHAPYKEHUIO ACUCTBUS CUIT MOJICKYJISIPHOTO MPUTSDKEHHS

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIOB ITOBAPEHHOM COJIM HITH caxapa

3. OnbITH IO HAOIIOIEHUIO TETIOBOTO PACHIMPEHHS T'a30B, JKUIAKOCTEH U TBEPABIX Tell

4. OmpeneneHue 1aBJICHUs BO3yXa B OAJUIOHE MITIPUIA

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJIEHUs] BO3JyXa OT €ro o0bEéMa M HarpeBaHus WU
OXJIQKICHUS.

6. IIpoBepka rumoTe3sl JTUHEHHOW 3aBHCHUMOCTH JUIMHBI CTOJIOMKA >KHIKOCTH B TEPMOMETPUYECKOMN
TpYOKe OT TeMIepaTyphl

7. HalOmoneHrne W3MEHEHUs] BHYTPEHHEW SHEPTHH Tela B Pe3ysbTaTe TEIUIonepeaadn U padboThl
BHEIIIHUX CHJI

8. NccnenoBanue sBICHUS TETJIO0OOMEHA MTPH CMEITUBAHUN XOJIOTHOW M TOPSTYEH BOIBI

9. Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOIYIEHHOTO BOJIOHM NPU TEIIIOOOMEHE C HArPEThIM
METAJNINYECKUM [IUITUHAPOM

10. Onpenenenne yaenbHOM TETNIOEMKOCTH BEIIECTBA

11. UccnenoBanue mporecca uCrapeHust

12. Onpenenenue OTHOCUTETBHON BIIAXKHOCTH BO3/IyXa

13. Onpenenenne yaenbHOM TETUIOTHI TUTABIICHUS JIbIa

Pa3nen 2. DjekTpuYecKHe U MATHUTHBIE SIBJICHUSI

DnekTpuzaius Tei. [IBa pona anexkrpuueckux 3apsaoB. BzauMoaencTBue 3apsyKeHHBIX Tel. 3aKOH
Kynona (3aBHCHMOCTh CHJIBI B3aMMOJICUCTBUS 3apsHKEHHBIX TENI OT BETWYWHBI 3aps0B M PACCTO SHUSA
MEXTy TEIaMu).

DnekTpuyeckoe nosie. Hanpsok€HHOCTh anekTpuyeckoro nodisd. [IpuHmmn cynepno3unuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenun snekTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3JIeKTpudeckuil 3apsia. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHMS SJIEKTPUUIECKOTO 3apsia.

DJIEKTPUYECKHUI TOK. Y CJIOBUA CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. MICTOUHMKH MOCTOSIHHOTO
ToKa. JIEMCTBUS SJEKTPUUYECKOTO TOKA (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKUNU TOK B
KUJKOCTAX U raszax.

Onekrpuyeckasd 1enb. Cuwiia Toka. DieKTpuueckoe HamnpspkeHue. CONpOTUBIIEHUE MPOBOJIHUKA.
VYnenbHOEe conmpoTUBIIEHHE BemecTBa. 3akoH Owma s ydactka nenu. IlocnepgoBatenbHoe u
rapajuieJIbHOE COEIMHEHNUE ITPOBOIHHUKOB.

PaboTta u MOIIHOCTB 3JEKTpUYECKOTO ToKa. 3akoH J[xoyms— JleHma. DieKTpuueckue 1end 1
MOTpeOUTENN EKTpHUUecKoi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHuThI. B3auMoaeiicTBUE MOCTOSTHHBIX MAarHuTOB. MarHuTHoe noJjie. MaruutHoe
noJjie 3eMJu U €ro 3HaueHue id Ku3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHoe NoJie 3JIEKTPUYECKOTO
ToKa. [I[puMeHeHne 31eKTPOMarHuToB B TEXHUKE. J[eiCTBME MAarHUTHOTO MOJI HAIIPOBOAHUK C TOKOM.
DNeKTpoABUTraTeNlb IMOCTOSHHOTO TOKa. Mcrmonp30BaHWe 3IEKTpOABUTATeNIed B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SBieHue MeKTpoMarunTHOM nHayKuuu. [IpaBuno Jlenua. Dnekrporeneparop.
CriocoObl MOMy4YeHHUs SIEKTPUUECKON HSHEPrHH. DJIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPrUH.

JdeMoHcTpanuu

DnekTpu3alus Tenl

JIBa poJia 3JIEKTPUUECKHX 3apsAI0B U B3aUMOJIEUCTBUE 3aPSKEHHBIX Tell
YCTpOHCTBO U IEUCTBUE IEKTPOCKOTA

DneKTpocTaTUYEeCKask MHTYKIIUS

3aKOH COXpaHEHUsI AIEKTPUUECKHUX 3apsiI0B

[IpoBOAHUKY U TUATEKTPUKU

MogenupoBaHue CUIOBBIX JIMHUM 3IEKTPUUECKOTO MOJIs

HcrouyHukH MOCTOSIHHOTO TOKa

ONoORA~LONE



9. JleiicTBUSA BNIEKTPUYECKOTO TOKA
10. DeKTpUYEeCKHil TOK B )KUJIKOCTH
11. T"a30BbIi1 pa3psang
12. 3mepeHue CHiTbl TOKAa aMIIEPMETPOM
13. U3mepeHune 3JeKTPUIEeCKOTO HANpSHKEHUSI BOJIBTMETPOM
14. PeocraTt u Mara3suH cOIpOTUBIICHUN
15. B3aumoeiicTBHE NOCTOSIHHBIX MAarHUTOB
16. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeICHNUs ITOIFOCOB MarHuTa
17. MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB
18. OmbIT Opcrena
19. MarnuTHOE 10JIe TOKa. DJIEKTPOMArHuT
20. JleiicTBME MarHUTHOTO TIOJISI HA IPOBOTHHUK C TOKOM
21 DnekTpogBUraTelNb IMOCTOSHHOTO TOKa
22. VlccnenoBanue sIBICHUS DJIEKTPOMArHUTHOM WHIYKITHH
23. OnbiTel Dapajnes
24. 3aBUCHMOCTb HANPABJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHH €ro BO3HUKHOBEHUS
25. DIeKTpOoreHepaTop MOCTOSIHHOTO TOKA
JlabopaTopHble padoThl U ONBITHI
1. OnbIThl 10 HAOIIOIEHUIO ANIEKTPU3ALIMHU TeJl MHAYKIUEH U IPU COMPUKOCHOBEHUH
2. VlccnemoBaHue IEHCTBHS AIEKTPHUYECKOTO TIOJIS HA POBOJIHUKA M TUDJICKTPUKU
3. COopka u mpoBepKa padOTHI AIMEKTPUICCKON IIETTH TTOCTOSTHHOTO TOKA
4. V3mepeHue U peryJiupoBaHHe CUJIbl TOKa
5. H3mepenue u peryaupoBaHue HaNps>KeHUs
6. HccnenoBaHne 3aBUCUMOCTH CHIIBI TOKA, WAYILETO YepPe3 PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA
Y HamIpsDKEHUs Ha pe3ucTope
7. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPUYECKOTO COMPOTUBIIEHUS NMPOBOJHUKA OT €ro
JUIMHBI, TIOAN MOTIEPEYHOr0 CEYeHUs U MaTepuaia
8. IlpoBepka nmpaBuia cIOKEHUS HAMPSKEHUM MTPH MOCIIEIOBATEILHOM COSTMHEHUH IBYX
PE3UCTOPOB
9. TIlpoBepka nmpaBuia Ajsl CUIIbI TOKA MPU MapaiieIbHOM COETUHEHUH PE3UCTOPOB
10. Onpenenenune pabOTHI AESKTPUIECKOTO TOKA, HAYIIETO YEPe3 Pe3UCTOP
11. OnpeneneHrie MOIIHOCTH 3IEKTPUUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE
12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO Yepe3 JIAMIIOUKY, OT HANpsKEHHs Ha Hel
13. Onpenenenue KII/] narpeBarens
14. UccnenoBanne MarHUTHOTO B3aMMOJICHCTBHSI TOCTOSIHHBIX MarHUTOB
15. U3y4yeHrie MarHUTHOTO TOJISl TIOCTOSIHHBIX MarHUTOB IIPU UX 0OBEAMHEHUHU U pa3ICIeHUN
16. UccnenoBanue AeHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMO/ICHCTBUS KaTYIIKA C TOKOM U MarHUTa OT
CHWJIBI TOKA U HaIpaBJIEHUS TOKA B KaTYILIKe
18. NU3y4yenue neiicTBUS MAarHUTHOTO IOJISI HA IIPOBOTHUK C TOKOM
19. KonctpyupoBanue u u3zyueHue pabOThl AJIEKTPOJBUTATENS
20. Nzmepenune KII/] anexTpoaBurarenbHOM yCTaHOBKH
21. OnpITHI TIO HCCIEIOBAHUIO SBJICHUS AJIEKTPOMArHUTHOW MHIYKIMH: HCCIEJOBAHUE W3MEHEHUU
3HAUEHUS U HAIIPaBJICHUs HHIYKIIHOHHOTO TOKA.
22. TlonyyeHue n300paXke€HUsI TPU TOMOIIY JIMH3BI.

Paznen 3. CBeToBbIe SIBJICHUS

Ucrounuku cera. IIpsmonuHeiiHoe pacnpocTpaHeHHecBeTa. Buammoe ABMXKEHUE CBETHIL.
Otpaxxenue cBera. 3akOH oTpaxeHusi cBerta. I[lmockoe 3epkano. Ilpenomiienue cBera. 3akoH
npenomiieHus cBera. JIuuspl. DokycHoe paccrosiHUe NUH3bI. OnTuyeckas cuia auH3bL. M300paxeHus,
naBaeMble JTMH30M. ['11a3 kak onTudeckas cuctema. OnTuyeckue mprudopHl.
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Pa3zgen 1. Mexannuyeckue siBJCHUA



Mexanuueckoe nBmxkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHUTEIBHOCTD
MEXaHHYECKOI0 JIBH>)KEHUA. PaBHOMEPHOE NPSAMOJIMHEHOE JBHKeHUE. HepaBHOMEpPHOE TPSAMOIIMHEWHOE
nBukeHue. CpeaHsisi U MTHOBEHHAsl CKOPOCTb TeJla TP HEPAaBHOMEPHOM JIBHKEHHH.

VYckopenue. PaBHoyckopeHHoe npsiMoinHeitHoe Bukenne. CBoOoaHoe nagenue. Onwithl ["anumes.

PaBHOMepHOE nBXKeHUE MO OKpykHOCTH. [lepwon m wactora oOpamieHus. JIuHeliHas w yrioBas
ckopocTh. LleHTpoCTpeMUTENIEHOE YCKOPEHHUE.

[Iepssiii 3akoH HproToHa. Bropoi 3akoH Herotona. Tpernit 3akon HerotoHa. [IpuHiun cynepnosunuun
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUs, CUJIa TPEHUS TIOKOsI, APYTHe
BH/JIBI TPCHHUSI.

Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TATOTEHMsI. Y CKOpEHHE CBOOOAHOrO najeHus. JIBuKeHne miaHeT
Bokpyr Cousnna (MC). [lepBas kocmudeckasi CKopocTb. HeBECOMOCTh U meperpys3Ku.

PaBHoBecue wmarepuanbHOM TOYKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecme TBEpAOro Tenma C
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsokecTw.

Nmnynesc Tena. M3mMenenue ummnynbca. Mnynsc cuiibl. 3aKOH COXpaHEHHUs UMITylbca. PeakTuBHOE
newkenue (MC).

Mexannyeckasi pabota U MoIIHOCTb. PaboTa cun TskecTH, ynpyroctd, TpeHus. CBs3b 3HEPTUU U
paboTsl. [loTeHnnanbHas 3Heprus Tena, NoJHATOro Hajl HOBEPXHOCTHIO 3eMin. [loTeHnnanbHas sHeprus
ckaToil mpyxuHbl. KnHetndeckas sHeprus. TeopemMa O KMHETHYECKOW SHEPIrUU. 3aKOH COXPAHEHUS
MEXaHU4YECKON YHEPTUN.

Hemoncmpayuu

1. HaOnroneHne MEXaHUYECKOTO ABMKEHHUS Tella OTHOCUTENBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHue myTeil U TpaeKTOPHUIl ABMXKEHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIbHO Pa3HBIX Tel

OTCYETA.

3. M3mepeHune cKopoCcTy U YCKOPEHUs MPSIMOJIMHENHOTO ABM)KECHUS.

4. UccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHHUS.

5. Habmonenue aBMKEHUS TeJa M0 OKPYKHOCTH.

6. Habmionenue mMexaHMYeCcKHX SIBIIEHUHM, MPOUCXOAilInX B cucteme orcuéra «Tenexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBUYKEHUH OTHOCUTENBHO KaOUHETa PU3UKU.

7. 3aBUCHUMOCTbH YCKOPEHHS TeJla OT MacChl Tejla U JEMCTBYIONICH Ha HErO CHIIBI.

8. Habmronenue paBeHcTBa CHII TPU B3aUMOJCHCTBUH TEII.

9. M3meHeHue Beca Tefa MpH YCKOPEHHOM JIBUXKEHUU.

10. Ilepenaua ummnysbca Mpu B3aUMOJCHCTBUM TEJ.

11. TIpeoOpa3oBaHUs SHEPTUU ITPH B3aUMOICHCTBUU TE.

12. CoxpaHeHHe UMITyJIbCA MPU HEYIPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHeHue UMIysibca Mpu aOCOIIOTHO YIIPYroM B3aUMOICHCTBUU.

14, HaGmroneHue peakTHBHOTO JIBH)KCHUS.

15. CoxpaHeHHe MEXaHHYECKON SHEPTHH MTPU CBOOOTHOM M/ ICHUU.

16. CoxpaHeHHe MEXaHHUECKON SHEPTHUH MIPH JIBUKEHHUH Tela MO/ JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomot u onvimaul

1. KoHcTpyupoBaHue TpakTa AJsl pa3roHa W AalbHEHIIEro paBHOMEPHOTO JABIKEHUS HIapuKa WU

TEJIEKKH.
2. Omnpenenenue cpefHell CKOPOCTH CKOJIbXKEHMsS OpycKa MM JBHXKEHMs LIapuKa MO HAKIOHHON
MJIOCKOCTH.
3. Omnpenenenne yCKOpeHUs Tela MPU PaBHOYCKOPEHHOM JIBWKEHUH 110 HAKJIOHHOW TIOCKOCTH.
4. UccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 HauaabHOU
CKOPOCTH.
5. IlpoBepka rumoTesbl: €ClIM NMPH PABHOYCKOPEHHOM JABIKEHHM O€3 HadyajabHON CKOPOCTH MYTH
OTHOCSTCS KaK psii HEYETHBIX YUCET, TO COOTBETCTBYIOIIME TPOMEXKYTKH BPEMEHH OJIMHAKOBBI.
6. MccrnenoBanue 3aBUCIMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJILHOTO JTABJICHHSL.
. Onpenenenne kodhhuUIUEHTa TPEHUS CKOTBKECHHUS.
8. Omnpenenenue XECTKOCTU NMPY>KUHBI.
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9. Omnpenenenne pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIKEHHUH TeJla TI0 TOPU30HTAIBHOM
MMOBEPXHOCTH.

10. Ompenenenue pabOTHI CHIIBI YIIPYTOCTH TPU MOIBEME IPy3a C UCIOJB30BAHUEM HETIOABHYKHOTO
Y TIOJIBIKHOTO OJIOKOB.

11. U3ydeHwue 3aKkOHA COXPAHEHUS SHEPTHH.

Pazgen 2. Mexanu4yeckue KoJie0aHUS U BOJIHBI

KonebarenpHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUH: IEPHO/I, YACTOTA, aMILUIUTY/A.
Maremaruueckuil U IpyKUHHBIN MasTHUKH. [IpeBpalieHne 3Heprun npu KoieOaTeIbHOM JIBUKEHHUH.

3aryxaromue koneOanus. BeiHyxaeHHbIe KoyieOanus. Pe3oHaHc.

Mexannyeckue BoJIHbI. CBONCTBAa MeXaHWYeCKMX BOJH. IIpomosibHble M HONEpPEYHbIE BOJIHBI.
JInvHa BOJIHBI U CKOPOCTB €€ paclpoCTpaHeHHs. MeXaHN4YeCKrue BOJIHBI B TBEPAOM TeJle, CEHCMHYECKHE
BoJHbI (MC).

3Byk. [')poMKkoCTh 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3Byka. IHQpa3Byk U yiabTpa3ByK.

Jemoncmpayuu

1. HaGmronenue koyie0aHui TeJ MO ICUCTBUEM CHUJIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. Habnronenue koneOaHMii rpy3a Ha HUTH U Ha MIPY>KHUHE.

3. Habnromenue BRIHYKIEHHBIX KOJIEOAaHUN M pe30HaHCA.

4. PacripocTpaHeHue MPOJOJIbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIN).

5. HaGmronieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe3oHaHC.

Jlabopamopnuwie padbomot u onvimaul

. Onpenenenre 4acToThl U Mepro/ia KojieOaHU MaTeMaTHUYeCKOTO MasiTHUKA.

. OnpenieneHre 4acToThl U Mepuo/ia KoyeGaHui NPyKUHHOTO MAasSTHUKA.

. UccnenoBanue 3aBUCMMOCTH NEpHO/1a KOJI€OAHHH OIBEIIEHHOTO K HUTH TPy3a OT JAJMHBI HUTH.

. UccnenoBanue 3aBUCMMOCTH Iepro/ia KoJeOaHUH MPyKUHHOTO MasiTHUKA OT MacChl Ipy3a.

. IIpoBepka HE3aBUCUMOCTH Iiepuojia KojaeOaHui Tpy3a, MOABEIIEHHOTO K HUTH, OT Macchl Ipy3a.

. OnBITHI, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTh MEpHOAa KOoleOaHUH NPYKUHHOIO MasiTHUKAa OT Macchl
Ipy3a U )KECTKOCTU NPYKUHBI.

7. 3MepeHune yckopeHusi CBOOOIHOTO MaIeHUsI.
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Paznen 3. DiieKTpOMArHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHbIE BOJTHbBI

DIEeKTPOMarHUTHOE IoJie. DJIEKTPOMATHUTHBIE BOJHBL. (CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkaJia 3eKTPOMarHuTHBIX BOJIH. MICIIOJIb30BaHKE JIEKTPOMATHUTHBIX BOJIH JJIsE COTOBOM CBSI3U.

DnekTpoMarHuTHas npupojaa ceera. CKopocTs cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu

1. CBoiicTBa 31€KTPOMarHUTHBIX BOJIH.

2. BoJiHOBBIE CBOICTBA CBETA.

Jlabopamopnuie pabomot u onvimaul

1. I3yuenue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3znen 4. CBeToBbIe IBJIEHHS
JlyueBas monens cBera. Mctounuku cera. lIpsimosinHeliHOE pacnipoCTpaHEHHE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cseta. [1nockoe 3epkano. 3aKOH OTpakeHHsI CBETA.
[Ipenomiienne cBera. 3akoH mnperaomiieHHs cBeTa. llomHOe BHyTpeHHee OTpakeHHE CBeETa.
Hcnonp30BaHue MOTHOIO BHYTPEHHETO OTPAXKEHHUSI B ONTHYECKUX CBETOBOIAX.
JIunza. Xon nyuedt B nuH3e. OnTuueckas cuctema (oroanmapaTa, MUKpPOCKOTIA U TEJIECKOMa
(MC). I'na3 kak ontuyeckas cucreMa. ban3opykocTh U AaTbHO30PKOCTb.
Pasznoxxenue 6emoro cBera B crekrp. OnbeiTel HetoToHa. CrokeHHE CIEKTPaIbHBIX I[BETOB.
Hucnepcus caera.
Jemoncmpayuu



. [IpsAMoIMHEHOE pacIpOCTPAHEHHE CBETA.
. OTpaxenue cpera.
. Ilonyuenue n3o0pakxeHui B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
. [Ipenomiienue ceera.
. OnTuueckuii CBETOBO/L.
. XoJ tyueii B coOuparoIei JTuH3e.
. X0oJ1 Iy4el B paccenBaroley JIUH3E.
. Ilomydenune n300paxeHUi ¢ TOMOIIBIO JINH3.
. IlpuHnumn aevictBus GoToanmapara, MEKPOCKOIIA M TEIECKOTIA.
10. Mopenb rinasa.
11. Pa3znosxenue 0en0ro CBETa B CIICKTP.
12. TloxyueHue 6eTOTO CBETA MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopusvie pabomot u onvimul
1. ViccnenoBanue 3aBUCUMOCTH yTila OTPa)KE€HHUsI CBETOBOTO JIyda OT yrja MaJaeHHUsl.
2. V3yyeHne XapaKTepHCTUK N300paKeHHsI IPEIMETA B INIOCKOM 3epKaJie.
3. UccnenoBanne 3aBHCMMOCTH yIila TPEIOMIICHHUSI CBETOBOTO JIyda OT yrjla TaJeHWsl Ha TpaHHIle
«BO3JTyX—CTEKIIO».
. [lonydyenne nzo6paxxeHuil ¢ TOMOIIbIO COOMPAIOLIEH JTNH3BI.
. Onpenenenre GOKyCHOTO PacCTOSHUS M ONTHYECKOM CHIIbI COOMparoIien JTHH3BI.
. OnBITHI IO pa3nokKeHHIO 0eJI0ro CBeTa B CIIEKTP.
. OnBITHI IO BOCTIPUSATHIO IIBETA MPEAMETOB MPU UX HAOIIOACHUH Yepe3 IBETOBbIE (PUITBTPHI.
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Pa3znen 5. KBanToBbBIE sIBJIEHUA

OmnsiTel Pesepdopna u nnanerapHas monenb atoma. Mogens atoma bopa. HMcnyckanue u
MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JIMHEYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, Oera- u ramma-usnydenus. CtpoeHue atomHoro sapa. HykmnonHas
MOJIENIb ATOMHOTO sizipa. M30TOIEI.

PannoaktusHeie npeBpamienus. llepuon nomypacnana aTOMHBIX sAEp.

SAnepHble peakuy. 3aKOHBI COXPAHEHMS 3apsiI0BOI0 U MACCOBOTO YHCEI. DHEPTHUs CBSI3U aTOMHBIX
saep. CBsi3b Macchl M dHepruu. Peakunu cunTtes3a u aenenusd saep. Mcrounuku sneprum CostHIA U 3BE31
(MC).

SAnepHas sHepretuka. JIeMCTBUS paMOaKTHBHBIX U3ITyYCHHUI Ha )KUBbIe opranu3Mel (MC).

Jemoncmpayuu
. CHeKTpel U3ay4eHus U MOTJIOICHHUS.
. CnekTpsl pa3IMuHbIX Ia30B.
. Cnektp BoJOpoAa.
. HaGmonenue TpekoB B kamepe BuibcoHa.
. PaboTa cuéTunka HOHU3UPYIOIIUX U3TYICHUH.
. Perucrpanus uznydeHus npupoHbIX MUHEPATIOB U MPOJTYKTOB.
Jlabopamopnuie pabomot u onvimaul
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1. HaGmroieHne CIUTOIIHBIX M JTMHEHYAThIX CIIEKTPOB M3ITy4ECHUSI.
2. VccrnenoBanne TpeKOB: M3MEPEHHE SHEPTHH YaCTUIIBI IO TOPMO3HOMY ITyTH (110 (hoTorpadusim).
3. N3mepeHune paainoakTUBHOTO (OHA.

IToBTOpPHTENLHO-00001IAKOIINH MOLYJIb

[ToBTOpUTENBEHO-0000IIAONMIT MOy b NpeJHa3HaueH Ui CHUCTeMaTH3alud M 000O0IIeHUs
IPEIMETHOTO COJIEpXKAHUS M OIbITa JEATENBHOCTH, NMPUOOPETEHHOTO MNMPH H3YyYeHHH BCEro Kypca
¢u3uky, a Takke il MOATroTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMEHY MO (U3UKe Ui
oOyyaronuxcs, BBIOPaBIIMX 3TOT YU4eOHBINH MpeaMeT.

[Tpu U3y4eHuu JaHHOTO MOJYJIS PEaTM3yIOTCS U CHCTEMAaTU3HPYIOTCS BUJIBI IeITETbHOCTH, Ha OCHOBE
KOTOPBIX OOECIeYrBaeTCsl TOCTHKEHUE MPEIMETHBIX M METalpeIMEeTHbIX IUIAaHHUPYEMBIX Pe3yibTaToB
oOyuyeHus, QopMHUpYyeTCS €CTeCTBEHHO-HayyHasi TIPaMOTHOCTb: OCBOGHHE  HAy4YHBIX METO/0B
WCCIIEIOBAHUS SIBICHUHM MPUPOIBI U TEXHUKH, OBJIAJICHUE YMEHHUSIMH OOBSICHATH (hu3nyecKue



SABJICHUA, MNPUMCHSAA IIOJMYUCHHBIC 3HAHWA, PpeIIaTb 3aJa4yud, B TOM UYHUCIC KAYCCTBCHHBLIC U
OKCIICPUMCHTAJILHBIC.

[IpuHUMNHATIBHO AESTENBHOCTHBIM XapaKTep MaHHOTO pa3fesia pealn3yercss 3a CYET TOro, 4To
y4JalmueCd BBIIIOJHAOT 3alaHuA, B KOTOPBIX UM MPEAIaracTcs:

" Ha OCHOBE TMOJIyYCHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUECKHE SBICHHS B
OKpYKarollel NPUPOJIE U MOBCEAHEBHOM KU3HH;

"  HCIOJIb30BaTh HAay4YHBIC MCTOABLI HCCJICIOBAHUA q)HSI/ItIeCKI/IX ﬂBJIGHI/IfI, B TOM 4YHCJIC I
MMPOBCPKU TUIIOTE3 U MOJTYUCHUSA TCOPETUUCCKUX BBIBOJIOB,

. O6”I)$[CH$ITI) HAay4YHBIC OCHOBBI HanOoIee BaXKHBIX IIOCTI/I)KGHI/II;'I COBPCMCHHBIX TGXHOJIOFHfI,
HanpuMmep, MPaKTUICCKOro UCIOJIb30BaAHUSA PA3JIMYHBIX KCTOYHUKOB SHEPTUMU HA OCHOBC 3aKOHA
IpeBpaliCHus U COXpaHCHU BCCX U3BCCTHBIX BUIO0B SHCPIrUH.

Kaxnas u3 TeM naHHOro pasjena BKIHOYAET SKCIEPUMEHTAIBHOE HCCIIEOBAHHE 0000IIA0IIEro
xapakTtepa. Pasnen 3aBepiiaercs NpOBEIECHHWEM JHMArHOCTHYECKOM M OIIEHOYHON paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

3) IVIAHUPYEMBIE PE3YJBTATHBI OCBOEHUSI YUYEBHOI'O NNPEIMETA «®U3UKA»

HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
N3yuenne ydebHoro mpeamera «®Pu3uka» Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS JIOHKHO

obecrieynBaTh  JOCTIKEHHE  CICAYIONIUX  JIMYHOCTHBIX, METalpeJAMETHBIX U  IPEIMETHBIX

00pa3oBaTeNbHBIX PE3y/IbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI
Ilampuomuueckoe socnumanue:

—TIpOSIBIICHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PM3NYECKON HAYKH;

—IIEHHOCTHOE OTHONICHHUE K JOCTIKEHHSIM POCCHHCKUX YUEHBIX-(DU3UKOB.

I'pasicoanckoe u 0yxoeHo-npaecmeennoe 60cnumanue:

—TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00OCY)XJI€HUH OOLIECTBEHHO 3HAUYMMBIX M 3THYECKHX MpPOOIIeM,
CBSI3aHHBIX C MTPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUHN PU3MKH;

—O0CO3HaHUE BAKHOCTU MOPATbHO-3TUYECKUX MTPUHIIUIIOB B IEATEIBHOCTH YIEHOTO.

Icmemuueckoe socnumanue:

—BOCIIPUATHE 3CTETUUYECKUX KayecTB (PM3MUECKON HayKu: €€ rapMOHUYHOIO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

—OCO3HaHUE IEHHOCTH (PU3MUYECKON HAayKM KaK MOIIHOTO HHCTPYMEHTAa IO3HAaHUS MHpPa, OCHOBBI
pPa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIIONICH KYJIbTYPHI;

—pa3BUTHE HAYYHOM JH0003HATEIHLHOCTH, HUHTEpECca K UCCIEA0BATEIbCKOM IeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p06bs U IMOUUOHATILHO20 ONA2ONOIYUUA.

—O0CO3HaHHUE LIEHHOCTU 06€30MacHOr0 00pasa )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,BaXKHOCTH
mpaBuJI O€30MaCHOTO TOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, C JJIEKTPUYECKHMM M TEIJIOBBIM
o0opynoBaHUEM B JOMAIIHUX YCIOBHSIX;

—c(opMUpPOBaHHOCTH HaBbIKa peduieKcuu, MPU3HAHUE CBOETO MpaBa Ha OMMUOKY U TaKOTO ke MpaBa y
JPYroro 4eioBekKa.

Tpyoosoe socnumanue:

—aKTHBHOE yYacTHe B pEHICHHHM NPaKTHYECKUX 3aqad (B pamMKax CEMbH, LIKOJIBI, TOpoja, Kpas)
TEXHOJIOTMYECKON M COIMAILHOM HAMIPaBICHHOCTH, TPEOYIOIIUX B TOM UKCie U GU3NYECKUX 3HAHUN;

—MUHTepeC K MPAKTUYECKOMY U3yUEeHHUI0 IPOodeCcCrid, CBI3aHHBIX C PU3UKOM.

JKonozuueckoe eocnumanue:

—OpHUEHTAallMs Ha TPUMEHEeHHEe PU3NYECKUX 3HAHUH [T pelIeH s 3a]1a4 B 00J1aCTH OKPY>KaIoIIel Cpeibl,
TUTAHUPOBAHUS TIOCTYIIKOB U OLIEHKH WX BO3MOXHBIX MTOCIEICTBUHN TS OKPYXKAIOIIEH Cpebl;

—O0CO3HaHHe INI00ANIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U yTeH UX peLICHHMS.

Aoanmauusa odyuarouiezoca K UsMeHAIOUWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPeObl .

—IOTPEOHOCTh BO B3aMMOJAEHCTBUM IPH BBIMOJIHEHUH HMCCIEIOBAHUN M MPOEKTOB (hHU3MUYECKOH
HAIMPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JPYTUX;

—TIOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO JAEATeIbHOCTD;

—ToTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHHWA, B TOM uyHclie (QOpMYyIHpPOBATH HJIEH, MOHSITHUSA,



TUTIOTE3bI 0 QU3HUYECKUX 0OBEKTAX U SBIICHUSX;

—o0co3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

—IJTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUN HOBBIX (PM3UYECCKHUX 3HAHUM;

—CTpPEMJICHUE aHAJIM3UPOBATH M BBISBISATH B3aWMOCBS3U IMPHUPOJIbI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe C UCIOJIb30BaHUEM (PU3UUECKHUX 3HAHU;

—OLIEHKAa CBOMX JECWCTBUI C yUETOM BIMSIHUS HA OKPYXKAIOIIYIO CpEAy, BOZMOXKHBIX I100aIbHBIX
IIOCJIEACTBUN.

METANPEAMETHBIE PE3YJIBTATDBI

YHuBepcaibHbIe O3HABATEIbHbIE 1€ CTBUS
baszoevie nocuueckue oeiicmeus:

—BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKA OOBEKTOB (SIBJICHUHN);

—YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCH(DUKAIIMHA, OCHOBAHUS JJIsi 000OIICHHS U CPaBHEHUS;

—BBISBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTPUBACMbIX (haKTaX, JAHHBIX W HAOIIOJICHUSX,
OTHOCSIIIIUXCS K (PU3UUECKHUM SIBJICHUSM;

—BBISIBIISATH IPUIUHHO-CIIEJCTBEHHBIE CBSI3H MPU U3YUECHUN (DU3UUECKUX SIBJICHUHN U MIPOIIECCOB; JIeIaTh
BBIBO/IbI C UCTIOJIb30BAHUEM JCIYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIFOU€HHUM, BBIJIBUTATh THIIOTE3HI O
B3aUMOCBSI3SX (PU3UUYECKUX BEJIIMUWH;

—CaMOCTOSITEIILHO BbIOMpATh CIIOCO0 pelieHns yueOHoN (pu3nyeckoi 3a1aun (CpaBHEHHE HECKOJIBKUX
BApUAHTOB pEIIEHUs, BBHIOOP HamOoJiee TMOIXOAIIETO C YYETOM CaMOCTOSTEIHHO BBIJICIEHHBIX
KpUTEPUEB).
bazoevie uccneooeamenvckue oeiicmeus:

—HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT TIO3HAHNS,

—TpPOBOJIUTh IO CAaMOCTOSITENIHHO COCTaBJICHHOMY TUIAaHY OIBIT, HECIOXHBIM  (PU3HMUECKUA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PHU3NUECKOTO SIBIICHHS;

—OIICHUBATh Ha MMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIINIO, MOTYYCHHYIO B X0JI€ MCCIICOBAHUS
WJIM 3KCTIEPUMEHTA;

—CaMOCTOSTENbHO  (OpMyIHpoBaTh OO0OOIIEHHST M BBIBOABI MO pe3yiabTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIbITA, UCCIIEIOBAHMS;

—TIPOTHO3UPOBATh BO3MOXHOE JallbHEMIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKK€ BBIABUIaTh
MIPENIONIOKEHHS 00 UX Pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Paboma c ungpopmanueir:

—TIPUMEHSATH Pa3InYHbIE METObl, HHCTPYMEHTHI U 3alpOoChl MPU MOUCKE U 0TOOpe MHPOPMAIH WU
JAHHBIX ¢ YUETOM MPEUI0KEHHOM yueOHO# Ppu3nyeckoii 3a1auu;

—aHaJ3upOBaTh, CUCTEMAaTU3UPOBATh U UHTEPHPETUPOBATH MHPOPMALINIO PA3IUUYHBIX BUIOB U GopM
MIpe/ICTaBJICHMUS;

—CaMOCTOSITENILHO BbIOUpaTh ONTHUMANIbHYIO (OpPMY MpecTaBiieHns HHOPMAUU U WLTIOCTPUPOBATD
pelaeMble 3a/1a4i HECTIOKHBIMH CXeMaMH, JrarpaMmmMamMu, HHOHM rpadukoil 1 uX KOMOMHALIUSAMHU.

YHuBepcajibHble KOMMYHUKATHUBHBbIE AelicTBUS
Oowienue:

—B X0Jie 00CYXAeHHUs yueOHOTr0o MaTrepualia, pe3ylbTaToB JIa0OpaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIPOCHI 10 CYIIECTBY OOCYXKIaeMOi TeMbI U BICKa3bIBaTh UJCH, HAICIEHHbIC HA PELlIeHHE 3a/1a4H U
nojJiep>kanue 6J1aroxenaTeIbHOCTH OOIEHUS;

—COIIOCTABIIATH CBOM CYXKJCHHS C CY)KJIEHUSMU JPYTUX YUaCTHUKOB JIMANOTa, OOHApY>KUBATbPA3INUHe
U CXOJICTBO MO3UIINN;

—BBIPAXKATh CBOIO TOUYKY 3PEHHSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

—TMyOMTUYHO TPEJICTaBIATh PE3yAbTaThl BBIMIOJHEHHOTO (HU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIEI0BaHUs, IPOEKTA).

Coemecmnasn desmenvnocmo (COmMpyoOHUUECMB0):

—TIIOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHAMBUIYaIbHOW pabOTHl MPHU PELICHUH
KOHKPETHO! (hpr3mdeckoit mpooOIemsi;

—IMpPUHUMATh 1I€JIM COBMECTHOM JeATEIbHOCTH, OPraHW30BBIBATH JEHUCTBHUS MO €€ JOCTUKEHUIO:
pacmpenensiTh pojH, 00CYXAaTh MPOIECCHl M PE3yIbTaThl COBMECTHOW paboThl; 006001IaTh MHEHUS
HECKOJIBKUX JIIOJIEH;

—BBIMIOJIHATh CBOK) YacTh PabOThI, JOCTUTAs KAYECTBEHHOTO pPe3ylibTaTa MO CBOEMY HAINPABICHUIO U



KOOPJIMHUPYSI CBOU AEUCTBUSI C APYTUMU UIEHAMH KOMaH/IbL;

—OIICHMBATh KAauyeCTBO CBOEr0 BKJIaJAa B OOMMH MPOAYKT IO KPUTEPUSM, CaMOCTOATEIHHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

YHuBepcanbHble peryJsiTUBHbIE 1eiiCTBUA
Camoopzanusayun:

—BBISBJIATH MPOOJIEMbI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOMIMX IS peHIeHus] (PU3HMYECKIX
3HAHUI;

—OPHUEHTUPOBATHCS B Pa3IMUHBIX MOX0AAX MPUHATHUS pEeLICHUH (MHANBUIyaIbHOE, IPUHITHEPEIIEHUS
B IpyIIIE, IPUHITHE PEILICHUN TPYyNIoii);

—CaMOCTOSITEIbHO COCTaBISTh AITOPUTM peUIeHUs (QU3NYECKON 3a/aud WM ITUTaHa MCCIIETOBAHHS C
y4€TOM HMMEIOILUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh IpeJlaraeMble
BAPUAHTHI PEILICHUN;

—JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

Camoxonmpoins (peghnexcusn):

—J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYaI[MH U MpeaaraTh IiaH e€ U3MEeHEHHUS],

—OOBSICHATh TPUYUHBI JOCTHXKCHUS (HEIOCTHIKCHHUS) PE3yJbTaTOB JCATCIbHOCTH, JaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

—BHOCHUTbH KOPPEKTHUBBI B JESTEIBLHOCTD (B TOM YMCIIE€ B XOJI BBIIOJHEHUS (PU3HUECKOTO UCCIEeI0BAaHUS
WM POEKTa) Ha OCHOBE HOBBIX 0OCTOSITENHCTB, N3MEHUBIINXCSA CUTYallUl, yCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

—OLIEHUBATh COOTBETCTBHE Pe3y/IbTaTa eI U YCIOBUSIM.

IMOUUOHAIbHBLI UHMENTIEKN

—CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B X0J€ CIopa WU TMCKYCCUU Ha HAYYHYIO TEMY, TOHUMaTh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOro.

Ilpunamue ceds u opycux:

—IIpU3HaBaTh CBOE NpaBO Ha OINMOKY NpHM PEUIeHHH (PU3MUYECKMX 3a/ad WIM B YTBEP)KICHMAX Ha
Hay4YHbIEC TEMBI U TAKOE YK€ IIPABO APYrOro0.

INPEJIMETHBIE PE3YJIbTATDBI

7 KJaace
[IpenMeTHbIe pe3yiabTaThl HAa 0a30BOM ypPOBHE JOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTH Y

00yJaroNuXCcs YMCHHIA:

—HCII0JIb30BaTh MOHATHSA: (DU3MUCCKHUE U XMMHUYCCKUE SBJICHUS; HAOIIOICHUE, SKCIIEPUMEHT, MOJICIIb,
TUIOTE3a; CAMHMIBI (U3MYECKUX BEIMYMH, aTOM, MOJICKYJa, arperaTHbIe COCTOSHHS BEIEeCTBa
(TBEpIOC, JKHMIKOE, Ta3000pa3HOE); MEXaHWYECKOE JBHIKCHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MPSAMOJIMHEHHOE), TPACKTOPHs, paBHOACHCTBYOIIAs cwi, nedopmanus (ympyras, IJIaCTHUSCKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

—pa3nuyathk sBiacHUS (IUpQy3us; TEIUIOBOE JBMKCHHE YACTHI[ BEIIECTBA; PABHOMEPHOE JIBUKCHUE;
HEPaBHOMEPHOE JIBIYKECHUE; HHEPIINS;, B3aUMOICHCTBUE TEJI; pABHOBECHE TBEPABIX TEJI C 3aKPEIICHHON
OCBIO BpAIllCHUs; Iepejaada JaBJICHHUS TBEPIABIMU TEJIAMHM, >KHJIKOCTAMH M Ta3aMH; aTMoC(epHoe
JaBJICHUE; IJIaBaHUE TEJI; MPEBPALICHUS MEXaHHYECKOM SHEPrHUH) IO OIHCAHHMIO MX XapaKTCPHBIX
CBOWCTB ¥ Ha OCHOBE OIBITOB, JIEMOHCTPHPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHHE;

—pacrno3HaBaTh MPOSIBICHUE WU3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM MHUpPE, B TOM YHCIIe
¢dbusznueckue sBIEHUS B MPUPOJIE: MPUMEPHl IBIKEHHSI C PA3TUYHBIMU CKOPOCTSIMU B KHBOU U
HEXXHUBOU MPUPOJIE; NEHCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE; BIUSHHE aTMOC(HEPHOTO JaBJICHUS
Ha XUBOM OpraHu3M; IJaBaHUE PbIO; ppIUar B Telie YeTOBEKa; MPH 3TOM MEPEBOJAUTH MPAKTUIECKYIO
3a/1auy B y4eOHYIO, BBIICTISTh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKY (PU3UUECKUX SIBICHUN;

—OIMUCHIBaTh M3yYCHHBIE CBOMCTBA TEN M (PU3UUECKUE SBIICHUS, WUCIONB3YS (PU3NYECKHE BEITMUUHBI
(Macca, 00bEM, MIOTHOCTH BEIIECTBA, BpEMs, IMyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH,
CHUJIa TSDKECTH, BEC Tejla, CUJia TPeHHs, aBlieHue (TBEPAOTO Tema, )KUIKOCTH, Ta3a), BRITAIKHBAIOIIAS
CWJIa, MeXaHuuyeckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJbI, KOIPQPHUIIMEHT MMOJIE3HOTO
JEHCTBUSI MEXaHW3MOB, KHHETHUYECKas W TMOTEHIMAIbHAs DSHEpPrus); NMpHU OMUCAHWH TMPABUIBHO
TPAaKTOBaTh (PU3MUECKUN CMBICT UCHOIB3YEMbIX BETUYHMH, X 0003HAUYCHUS U SIUHHIIB (PH3NIECKIX



BEJIMYUH, HAaXOIUTh (OPMYNbI, CBS3BIBAIOIIME JAaHHYIO (PU3MUYECKYI0 BEIUYMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH IPa(UKK N3yYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;

—XapaKTepu30BaTh CBOMCTBA Tell, PU3UUECKHUE SBICHUS U MTPOLIECCHI, HCIIOB3YS MPaBUIIA CII0KECHUS CUIT
(BIoJIb OJTHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumea, MpaBUJIO paBHOBECHS pblyara
(6110Ka), «30JI0TOE MPABUIIO» MEXAaHUKH, 3aKOH COXPaHEHH MEXaHMUECKOW SHEPTUH; IIPH STOM JIaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3alUCHIBATH €T0 MATEMAaTHYECKOE BBIPAKCHNUE;

—O0OBACHATH (PU3NYECKUE SBJICHUS, MIPOLIECCH M CBOMCTBA Tell, B TOM YMCJIE€ U B KOHTEKCTE CHUTYallui
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh I[PUUYMHHO-CIEACTBEHHbIE CBSA3H, CTPOUTH
oObsicHeHne M3 1—2 JIOTWYEeCKHX MIAaroB ¢ OMOpod Ha 1—2 u3ydeHHBIX CBOMCTBA (DU3MUYECKHUX
SBJICHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

—pemaTh pacu€THble 3amaud B 1—2 neiicTBUS, HCMONB3ys 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE
¢u3nveckue BEIMYMHBI: Ha OCHOBE aHaliM3a YCIOBHS 3a/aud 3alHCHIBaTh KpPAaTKOE YCIOBHE,
MOJICTABIIATh (PM3MUYECKHE BEIWYMHBI B (HOPMYIIBI M MPOBOJIUTH PACUYETHI, HAXOIUTHh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul pElICHUs 3a/1ad, OLIEHUBATh PEATUCTUYHOCTh MOITYYEHHON (DU3HUecKoit
BEJIMYUHBL;

—pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MIPU MOMOIIU (PU3NUECKUX METOJIOB; B OMHUCAHUHI
HCCIIEIOBAHUS BBIIEATH IPOBEPSIEMOE MIPENIIOJIOKEHNE (TUIIOTE3Y), pPa3IudaTh U HHTEPIPETUPOBATH
MIOJIyYEHHBIH pe3yNabTaT, HAXOAUTh OIIMOKH B XOJI€ OTIBITA, JIeJIaTh BBIBOJIBI 10 €T0 Pe3yJIbTaTaM;

—TIPOBOJIUTh OMNBITHl 1O HAOMIOAEHUIO (U3NYECKUX SBJICHUNH WIM (U3HMYECKUX CBOWCTB TEII:
dbopMynupoBaTh IpOBEpsieMble MPEANOI0KEHHUsS, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000py/I0BaHus, 3aMMCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI;

—BBINOJIHATH NPSAMbIE U3MEPEHUS PACCTOSIHUSA, BpEMEHH, MacChl Tela, 00bEMa, CUJIbI U TEMIIEPATYPHI C
HCI0JIb30BAHMEM aHAJIOTOBBIX U IU(PPOBHIX MPHUOOPOB; 3aMUCHIBATh MOKAa3aHUs MPHUOOPOB € YUETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUIA;

—TIPOBOJIUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OTHOM (PM3MUECKOM BETUYMHBI OT JPYroil C UCNOIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCIMOCTH ITyTH PaBHOMEPHO JBIIKYLIETOCs Tela OT BPEMEHHU IBM)KEHUS TElIa;
CHJIBl TPEHHUS CKOJIBKEHHUS OT CHJIbl JIaBJIEHUs, KadecTBa OOpaOOTKM IOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbl TPEHUS OT IJIOIIAJH COIPUKOCHOBEHMS TeJl; CHJIbl YIPYrOoCTH OT YIUIMHEHUS
IPYKUHBI; BBITAJIKHBAIOIIEH CHIIBI OT 00bEMA MOrpyKEHHON YacTH Tejla U OT MJIOTHOCTH KHJIKOCTH,
€€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT ITyOUHBI, Ha KOTOPYIO MOIPYXKEHO TEJI0; YCIOBHH IIaBaHUS
TeJ, YCIIOBUH paBHOBECHs pblyara 1 OJIOKOB); y4acTBOBAaTh B IUIAHUPOBAHUU y4€OHOTO HCCIIeI0OBaHMS,
coOMpaTh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, Cleays MNpeIoKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yibTaThl MOJYyYEHHOH 3aBUCHUMOCTH (PU3MYECKUX BEIMYUH B BHUJE NPEAJIOKEHHBIX TaOIMILl U
rpauKoB, J1eJ1aTh BHIBOJIBI IO PE3YJIbTATAM HCCIIEA0BAHUS;

—IIPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (INIOTHOCTh BELIECTBA )KUAKOCTH U TBEPIOTO
TeNa; Cuia TPEHMs CKOJBKEHUS; JaBJIEHUE BO3yXa; BBITAIKHBAIOIAs CHUJA, JEHCTBYyOLIas Ha
HOTPYKEHHOE B JKUIKOCTh T€J0; KO3()(UIMEHT MOJIE3HOr0 AEHCTBUSA MPOCThIX MEXAHU3MOB),CIIEys
IPE/UIO)KEHHOW MHCTPYKLHMU: TIPU  BBIOJHEHUH HU3MEPEHUH coOMpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIYMCIIATH 3HAUEHUE UCKOMOMN BEJINYMHBI;

—Cco01r0/1aTh NPpaBUJIa TEXHUKU O€30I1aCHOCTH U paboTe ¢ 1abopaTOpHBIM 000PYI0OBAaHUEM;

—YyKa3blBaTh MPUHIMIBI ACUCTBUS NPUOOPOB M TEXHUUYECKMX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIUECs] COCYHbl, OapoMeTp, pblyar, MOJABMXKHBIM W HEMOABHXKHBIN OJOK,
HaKJIOHHAs MJIOCKOCTh;

—XapaKTepu30BaTh NPUHLMIIBI JEHCTBUS U3YY€HHBIX TPUOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOi Ha
UX OMuCaHMud (B TOM 4YMCIe: MOIIMIHHUKH, YCTPOMCTBO BOJONPOBOJAA, T'MJIPABIMYECKUH Ipecc,
MaHOMETp, BBICOTOMED, TOPLIHEBOM HACOC, apeOMETp), MCIIOJIb3ys 3HAHHU O CBOMCTBAX (PM3UUECKUX
SBJICHUH 1 HEOOXO0MMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—MPHUBOAUTH TMpHUMepbl |/ HaXOMUTh HHPOPMALUIO O MPUMEpax MPAKTHYECKOrO HCIOJIb30BaHMUS
¢u3nyeckux 3HaHUN B MOBCEJHEBHOM JKM3HU A oOecredeHus 0e30MacHOCTH MpH OOpalleHHH ¢
npubopaMu M TEXHHYECKUMH YCTPOMCTBAMH, COXPAaHEHMsS 3JI0POBbS U COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOLLEN CPELE;

—OCYILECTBJIATh OTOOP MCTOYHHMKOB HH(pOpManuu B ceTh VHTEpHET B COOTBETCTBHM C 3aJlaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUH M MYTEM CPaBHEHMS PA3JIMUYHBIX HCTOYHUKOB
BBIJICNIATh HH(POPMALINIO, KOTOpAs SIBJISIETCS IPOTUBOPEUUBON HMIIM MOXKET ObITh HEZOCTOBEPHOI;



—MCIOb30BaTh MPU BBIMOJIHEHUH Y4EOHBIX 33aJJaHUN HAYYHO-TIOMYJSIPHYIO JINTEpaTypy (U3NYECKOTro
COJIEp’KaHHUs, CIIPAaBOYHbIE Marepuaibl, pecypcbl ceTd VIHTepHeT; BiaaeTs HpuéMamu
KOHCIIEKTHUPOBAHUS TEKCTa, peoOpa3oBanus HH(POPMAIIMK U3 OJJHON 3HAKOBOI CUCTEMEBI B IPYT'YIO;

—C03/1aBaTh COOCTBEHHBIC KPAaTKUE MHCbMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE 2—3 MCTOYHHKOB
nHpopManuu (GU3UIECKOTO COJCPIKAHUSA, B TOM YHCJIE IMYONUYHO JeNaTh KpaTKHE COOOLICHHS O
pe3yibTaTtax MPOEKTOB MM y4eOHBIX MCCIIEIOBAHMI; IPU 3TOM I'PAMOTHO MCIOJIb30BATh W3YUEHHBIN
MOHATUIHBIN anmapat Kypca GU3UKH, COMTPOBOXKAATH BHICTYINICHHE MTPE3CHTALIUCH;

—TIpU BBINOJHEHUHU YYEOHBIX IPOEKTOB U MCCIEAOBAHMN pacHpelesiTh 00S13aHHOCTU B IpYIIE B
COOTBETCTBUU C MOCTaBJICHHBIMH 33Ja4yaMU, CJIEUTH 3a BBIIIOJIHEHUEM IUIaHA JACWCTBUM, aJ€KBAaTHO
OLICHUBATh COOCTBEHHBIM BKJIAQX B JEATEIBHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHHUKAaTHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOIIHX.

8 kJaace
[IpenmeTHble pe3yiabTaThl Ha ©0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb CPOPMHUPOBAHHOCTH Y

oOyuarouuxcs yMeHH:

—M1CIONb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJd, TEIUIOBOE JBWKEHHUE aTOMOB M MOJEKY,
arperaTHple COCTOSTHUSI BELIECTBA, KPUCTAJUIMYECKME U aMopQHbIe Teja, HACBIUICHHBIA U
HEHaCBILEHHBIN ap, BIAXXHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPTrusl, TEIJIOBOW JIBUraTelb;
JJIEMEHTApHbIA JJEKTPUUYECKUN 3apsij, DJIEKTPUUECKOEe II0JIe, MPOBOJAHUKH M AUDJIEKTPUKH,
ITOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T10JIE;

—pasnuyath SBIEHUS (TEIUIOBOE pacllMpeHHe/cKaTHe, TeIulonepenaya, TeIIOBOE paBHOBECHE,
CMauMBaHHe, KalWUIApHbIE SBJIEHUS, HCIIAPEHHE, KOHJIEHCAllWs, IUIaBJIEHUE, KpUCTAJUTU3alus
(oTBEepaeBaHME), KWIIEHHE, Teronepenada (TEIUIONPOBOAHOCTb, KOHBEKIUS, M3JIyuy€HHUE);
AIIEKTPU3ALINS TEJ, B3aUMOJICHCTBUE 3apsII0B, AEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHICTBUE MAarHUTOB, JEMCTBHE MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHuTHas
MHYKIIKA) TI0 OTIMCAHUIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(dbu3uvecKoe SBICHUE;

—pacro3HaBaTh IPOSIBICHUE M3YYEHHBIX (PU3MYECKUX SIBJICHUHM B OKPYXKAIOLIEM MHpPE, B TOM UHUCIIE
¢bu3nyeckue sBICHUS B NMPUPOJE: TOBEPXHOCTHOE HATSXKEHME U KallWUISIPHBIE SIBJICHUS B MPHUPOJIE,
KpHUCTaliIbl B npupoje, usnydeHue CoiiHla, 3aMep3aHue BOJAOEMOB, MOpcKUe Opu3bl, 0Opa3oBaHKe
pOChl, TyMaHa, WHEs, CHEra; 3JEeKTpUYECKue SBICHHUA B aTMocdepe, 3IIEKTPUUYECTBO KHMBBIX
OpPraHMU3MOB; MarHUTHOE MoJie 3eMJH, Ipeii( MOI0COB, POJIb MATHUTHOTO MOJIS A7 )KU3HU Ha 3eMIle,
HOJIAPHOE CUSIHUE; IIPU 3TOM II€PEBOAUTH IPAKTUYECKYIO 33]1a4y B yU€OHYI0, BBIJICNIATh CYLIECTBEHHbIE
CBOMCTBa/NpU3HAKU (QU3NYECKUX SBIICHUIA;

—ONMCHIBaTh U3YYEHHBIE CBOMCTBA TN U (U3UUECKUE SIBICHUS, UCIOJB3Ysl (PU3MUECKUE BEIUYMHBI
(TemmepaTrypa, BHYTPEHHsSI SHEprus, KOJWYECTBO TEMJIOTHI, YAEIbHAas TEMJIOEMKOCTh BEIIECTBa,
ylenbHas TeIUIoTa IUIABJICHUs, ylelbHas TeIyloTa MapooOpa3oBaHUs, y/eNbHas TEMJoTa CrOpaHUs
TOIUIMBA, KOA(QQUIMEHT I0JIE3HOTO JEeWCTBUS TEIUIOBOM MAIlMHBL, OTHOCUTENIbHAsl BIIAXKHOCTh
BO3/lyXa, JJIEKTPUUYECKUI 3apsiy, CHiIa TOKa, DSJEKTPUYECKOE HAaMpsKeHHE, CONPOTUBIICHUE
IIPOBOJIHUKA, yJIEJIbHOE CONPOTHBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh AJIEKTPUYECKOIO TOKA); MpU
ONMCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCHOJIb3YEeMbIX BEJIUYMH, 0003HAUYEHUS U
€IMHULIB! PU3MUYECKUX BETTMUUH, HAXOIUTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYUHY
C IpYTUMU BEJIMYMHAMH, CTPOUTH I'PahuKU U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

—XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SABICHUS U IPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KMHETHYECKON TEOpUH CTpPOEHMs BEIECTBA, MPHHLUI CYNEpHO3UIMN Tojeld (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsja, 3akoH OMa Juid ydacTka LenH, 3akoH JDkoyms—
JleHIla, 3aKOH COXpaHEHHs OHHEPruu; MpPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMMCBIBATh €T0 MAaTEMATUYECKOE BBIPAXKEHUE;

—O0OBACHATH (PU3MUECKUE TPOLIECCHl U CBOIMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYallUil MPaKTUKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO-CIIEJCTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHUE M3
1—2 noruueckux m1aroB ¢ onopoi Ha 1—?2 U3y4eHHBIX CBOWCTBA (PM3MUECKUX SBICHUHN, PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemaTb pacu€THble 3a1aud B 2—3 JEMCTBUSA, MCIOJB3YySd 3aKOHBI U (OPMYIbI, CBS3BIBAIOIINE
¢u3nyeckre BEIWYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3a7aydl 3allMChIBaTh KPaTKoe YCIOBHE,



BBIABJIATE HCAOCTATOK JAHHBIX JJISA PCHICHUSA 3aa4H, BI:I6I/IpaTI> 3aKOHbI 1 (I)OpMy.HBI, HCOGXO,Z[I/IMBIC
Ui €€ pEelIeHUs, TPOBOJUTH PACYETHl U CPABHHUBATH MOTYYCHHOE 3HAYCHHE (PU3NYCCKON BEITMUMHBI C
HU3BCCTHBIMHU NJAHHBIMHU,

—pacClio3HaBaThb HpO6JICMBI, KOTOPBIC MOKHO PCIIXUTH IIPU MMOMOIIH (1)I/I3I/I‘-ICCKI/IX MCTOIOB; UCIIOJIb3Yyd
OMMHMCAaHUC HCCICAOBAHHNA, BBIACIATH IMPOBCPACMOC TMPCAIOJIOKCHNUEC, OLUCHHUBATL IMMPABHUIBHOCTbH
nopsaka mpoBCACHUA UCCIICAOBAaHUSA, ACTIATh BLIBOJBI,

—IIPOBOJIUTh OMBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUA WM (PU3HMUECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJIEHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro o0bEéMa, TeMIepaTypbl; CKOPOCTH
mporiecca OCTHIBAHWS/HATPEBAHUS TP M3IYYECHHH OT [BETa M3IyYaroleil/moriomaromei
IMOBCPXHOCTU, CKOPOCTb MCIIAPCHHUA BOJAbI OT TCMIICPATYPHI )KUIKOCTU W ILIOIIaIN eé IOBEPXHOCTH;
IEKTPU3ANUS TET W B3aUMOJICHCTBHE JJICKTPUYCCKHX 3apsjioB; B3aUMOJICHCTBUE ITOCTOSTHHBIX
MarivuToB, BU3yaJin3allvsi MarHUTHBIX MHOJIEW MOCTOSHHBIX MAar"HuToOB, HeﬁCTBHﬂ MAar"HuTHOI'O IIOJISI Ha
IMPpOBOAHUK C TOKOM, CBOHCTBaA QJICKTpOMArHurTa, CBOMCTBA QJICKTPOABUTATCIIA IMOCTOSAHHOI'O TOKa):
dbopMyITpoBaTh TPOBEPSEMBIC TIPEINOJIOKEHUS, COOMpaTh YCTAaHOBKY U3 TIPEUIONKEHHOTO
000py/I0BaHUs; OMMCHIBATH X0 ONBbITA U (POPMYIHPOBATH BHIBO/IBI;

—BBIIIOJIHATE MNPAMBIC U3MEPCHHA TEMIICPATYPHI, OTHOCHUTEIILHON BIIQYKHOCTHU BO311yXa, CWJIBI TOKa,
HaMpsODKCHUA € HUCIIOJIb30BAHHMEM  aHAJIOT'OBBIX HpI/I60pOB U JaTYUKOB (1)I/ISI/I‘~I€CKI/IX BCJINYNH,
CpaBHHBATh PE3YJbTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHON TIOTPEITHOCTH;

—IPOBOJUTH UCCIICAOBAHNEC 3aBUCUMOCTHU O)IHOI7[ (1)I/I3I/I‘IGCKOI7I BCJIIMYUHBI OT I[pyl"OfI C UCITIOJIB30BaHUEM
IIPAMBIX I/I3MepeHI/Iﬁ (SaBI/ICI/IMOCTB COIMIPOTHUBJICHUA MNPOBOAHHKA OT C€ro [MIWHBI, ILJIOMIaau
IMOMEPEYHOTO CCUCHUA U YACJIBHOI'O COIIPOTUBJIICHHA BCIICCTBA IMPOBOAHMKA, CHUJIbI TOKA, HUAYHIETO
gepe3 TMPOBOJHHUK, OT HANpsOHKEHUS HA TPOBOJHHMKE; HCCICIOBAHUE TIOCICIOBATEIIBHOTO U
MapajuIeIbHOTO COCJMHEHUH IMPOBOTHUKOB): TUIAHUPOBATH HWCCIICJOBAaHHE, COOMPATh YCTAHOBKY H
BBITIOJTHATh M3MEPEHUS, CIEAys MPEUIOKEHHOMY IUIaHy, (PMKCUPOBATH PE3yJAbTaThl MOTYYCHHOU
3aBUCUMOCTH B BUJIC Ta6.]'H/II_I u Fpa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICAOBAHUSA;

—TPOBOJINTh KOCBEHHBIE H3MEPEHUs (PHU3MYECKMX BEIMYMH (yIeNbHAs TEIUIOEMKOCTh BEIIECTBA,
COIPOTHUBJICHUE TIPOBOTHHIKA, pad0Ta U MOITHOCTh AJIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUS,
COOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys NPEIIOKEHHOW WHCTPYKIWUHU, W BBIYUCISATH
3HAaYCHUE BEITNYHHBI,

——coOro1aTh IpaBuiia TEXHUKH 0€30MMaCHOCTH IIPH padboTe ¢ 1abopaTOPHBIM 000PYI0BAHHEM;

—XapaKTepU30BaTh IPUHIIHUITHI JCHCTBUS H3YUYECHHBIX IPUOOPOB M TEXHHUECKUX YCTPOICTB € OMOPOH Ha
UX OmMHCaHUs (B TOM YHUCIIE: CHCTEMa OTOTUICHHS JOMOB, THIPOMETp, NapoBasi TypOuHa, aMIepMeTp,
BOJIETMETP, CUYETYMK IJICKTPUYECKON SHEPIHH, JICKTPOOCBETHTEIBHBIC MPUOOPHI, HAarpeBaTCIbHbIC
ANIEKTPONIPUOOPHI (MPUMEPHI), IIMEKTPHUECKUE MPEIOXPAHUTEIH; IEKTPOMArHHUT, AJIEKTPOIBUTATEIh
MOCTOSTHHOTO TOKa), HWCIIOJIb3YyS 3HAHHMS O CBOMCTBaX (PU3MUYECKUX SIBICHHA M HEOOXOIMMBbIC
¢bu3nveckrne 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M HM3MEPUTEIbHBIC NPUOOPHI IO CXeMaM W
CXEMATUYHBIM PHCYHKaM (XKUJKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETp, THTPOMETP, JBUTATEIIb
BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, PEOCTaT); COCTABJISATh CXEMbI JJIEKTPHUSCKUX IEMel ¢
MOCJICIOBATEIbHBIM U MapajuICIbHBIM COCIMHEHUEM JIIEMEHTOB, pa3jinyas YCIOBHBbIC 0003HAYCHUS
AJIEMEHTOB AJICKTPUYCCKHX IICTICH;

—IPHUBOJUTh TMPUMEPBI/HAXOJAUTh HH(POPMAIMIO O MpUMEPax MPAKTUYECKOTO HCIOJIb30BaHUS
(Gu3NYeCKUX 3HAHWW B MOBCETHEBHOM JKM3HU JUIsi oOecrieyeHHs: O€30MacHOCTH MPH OOpAIICHUH C
npubopaMu W TEXHUYECKHMMH YCTPOIMCTBAMH, COXpPaHEHHs 3J0POBbS U COONIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpeie;

—OCYUIECTBIATh TMOUCK HWHGPOpPMAIUU (PU3UYECKOTO COJAepKaHUsS B ceTd VIHTepHET, Ha OCHOBE
UMEIOIUXCSA 3HAHUM U MyTEM CpaBHEHHs JTOTIOJHUTENbHBIX UCTOYHUKOB BBIICISITH MH(POPMAIIHIO,
KOTOpasi SBISETCS MPOTUBOPEUYUBOMN MM MOKET OBITh HEJIOCTOBEPHOI;

—MCIOJb30BaTh MPHU BHIMOTHEHUH YU4E€OHBIX 3aJaHU HAYYHO-TOMYJSIPHYIO JUTEpaTypy (PH3NYECKOTO
COJIEp)KaHUsA, CIPABOYHBIE MaTepHalbl, pecypchl ceTu VHTepHeT, BlaaeTh MpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHYOPMAIHH U3 OJHON 3HAKOBOU CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHe YCTHBIE COOOIIeHHs, 0000mmas nHPOpMaIHI0 W3
HECKOJIbKUX HWCTOYHUKOB (DU3UUYECKOTO COACPKAHHS, B TOM YHCIE MYOIUYHO MPEICTABISTH
pe3yNnbTaThl MPOESKTHON WIIM UCCIIEOBATENBCKOM IEATENBHOCTH; TPU ITOM IPaMOTHO HCTOIb30BaTh



M3yUYEHHBIN MOHATUHHBIN anmapat Kypca (U3uKH, COMPOBOXKIATh BBICTYIIJICHHUE MPE3eHTalUEH;
—TIIpU BBIIOJHEHUH YYEOHBIX IMPOEKTOB M HCCIEAOBAaHUN (DU3NYECKUX IPOLECCOB PpACIPEACIATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBHUHU C TIOCTABJICHHBIMH 33J]a4yaMH, CJICAUTH 3 BBHITIOJHEHUEM IIIaHA
JEWCTBUH U KOPPEKTUPOBATD €T0, aJICKBATHO OIICHUBATH COOCTBEHHBIN BKJIa/l B ACATEIBHOCTD TPYIIIBL;
BBICTPanBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHUE, MPOSBIISS TOTOBHOCTh pa3peiiaTh KOH(IUKTHL.

9 kJaace
[IpenmeTrHble pe3ynabTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTb CQOPMUPOBAHHOCTb Yy

oOyJaromuxcst yMEeHUi:

—M1CII0Jb30BaTh IMOHATHS: CHUCTEMAa OTCu€Ta, MaTepuajbHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTDH
MEXaHUYECKOTO JBUXKEHUs, Aedopmanus (ynpyras, IuiacTudeckas), TpeHUe, HEHTPOCTPEMUTEILHOE
YCKOpEHHE, HEBECOMOCTh U TEPETPy3KH; IEHTP TSHKECTH; a0COIIOTHO TBEPAOE TEJO, IEHTP TSKECTH
TBEPJIOTO Tella, PABHOBECHE; MEXaHWYECKHE KOJICOaHUSI M BOJIHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK;
3JIEKTPOMAarHUTHBIE BOJIHBI, IlIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaJIbHO30PKOCTD,
CHEKTPbl HUCIYCKAaHWS W TMOTJOUIeHUs; anbda-, OeTa- W TaMMa-U3Iy4deHHs, H30TOIbI, sAepHas
SHEpreTHKa;

—pa3nuyath SBJICHUS (PABHOMEPHOE U HEPaBHOMEPHOE MPSAMOJMHENHOE IBUKEHUE, PABHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKEHHE, CBOOOJHOE MaJeHHE TeJl, PaBHOMEPHOE MABM)KEHHE IO OKPYKHOCTH,
B3aUMO/JICIICTBUE TeJl, PEaKTHBHOE JBIKEHHE, KoyieOaTelbHOE [BIDKEHHE (3aTyXalolue u
BBIHYX/ICHHbIE KOJeOaHus), PE30HAHC, BOJIHOBOE [BMKEHHE, OTPaKEHUE 3BYKa, MPSIMOJUHEHHOE
pacrpocTpaHeHHe, OTPaXXEHHE M IIPEJIOMIICEHHE CBETa, IIOJIHOE BHYTPEHHEE OTPaKEHUE CBETa,
pasnoxkeHue OeIoro cBeTa B CHEKTP U CIIOKEHHWE CHEKTPaJbHBIX I[BETOB, IHUCIEpPCUsl CBETa,
€CTECTBEHHAs PaJIMOaKTUBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOro CIEKTpa W3JIy4yeHHs) MO OMUCAHUIO
UX XapaKTEePHBIX CBOMCTB U HA OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JJTaHHOE (PU3NUYECKOE SBIICHHE;

—pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3UUYECKHX SIBJICHHUI B OKpY)KarolleM MUpe (B TOM 4YHCIe
¢bu3nyeckue sBIEHUS B NPUPOJE: NPUWIMBBI U OTJIUBBI, ABWKeHHE IU1aHeT COJIHEYHOW CHCTEMBI,
PEaKTUBHOE JABM)KEHHME JXUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JXHUBOTHBIMH, 3E€MIIETPACEHHE,
celicMUYecKre BOJIHBI, IIyHaMH, 9XO, LIB€Ta TeJ, ONTHYECKUE SIBJICHHUS B IPUPOJE, OMOJIOTrHYecKoe
NEeWCTBUE BHUIUMOTO, YIbTPa(HUOIETOBOIO M  PEHTTEHOBCKOTO W3JIY4EHUH; eCTeCTBEHHbIN
pasMOaKTUBHBIM (POH, KOCMMUYECKHE Jy4M, PaJUOAKTUBHOE H3IY4YE€HUE IPHUPOJHBIX MHHEPAJIOB;
JeWCTBUE PaIMOAKTUBHBIX U3Ty4YE€HUI Ha OpPraHu3M 4eJ0BEKa), IPU 3TOM IEPEBOIUTH PAKTUUYECKYIO
3aJauy B y4eOHYI0, BBIICIATH CyLIECTBEHHbIE CBOMCTBA/IPU3HAKN (PU3UUECKUX SBICHUM;

—OINMCHIBaTh U3YYCHHbIC CBOMCTBA TeNl M (PU3UUECKHUE SIBJICHUS, MCIOJIB3Yysd (PU3NUECKUE BEINYMHBI
(cpenHsis U1 MTHOBEHHAs! CKOPOCTb TeJla IPU HEPABHOMEPHOM JIBWKEHUHU, YCKOPEHUE, NepeMelleHue,
IyTh, YIJOBas CKOPOCTb, CHJAa TPEHUs, CWJIa YIPYTrOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOrO
[aJIeHusl, BeC Tejla, MMIYJIbC Tejla, MMIIYJIbC CHJIbI, MEXaHudeckas paboTa M MOIIHOCTb,
MOTEHIMAJIbHAs SHEPTUs Tella, HOJHATOrO Ha/l IOBEPXHOCTBIO 3€MJIU, IOTEHIMAIbHAS SHEPIHsI CHKATON
IPY)XKHUHBI, KHHETUYECKasi SHEprus, IMOJHAs MEXaHWYecKas SHEeprus, Nepuo] U 4acToTa KojeOaHW,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MIOKA3aTeNlb IPEIOMIIEHUS CPE/bl);
IIPU ONMCAHUU MIPABUIBHO TPAKTOBATh (PU3MUECKUII CMBICI MCIIOJIb3yEMbIX BEJIMYMH, 0003HAUEHUS U
eIMHULIB GPU3UUECKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMUUHY
C IpYTUMU BEJIMYMHAMH, CTPOUTH I'PahuKU U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

—XapaKTepu30BaTh CBOMCTBA Tej, (U3NYECKUE SIBICHUS U IPOLIECCHI, MCIIOJIb3ysd 3aKOH COXPAHEHUS
SHEPruH, 3aKOH BCEMHMPHOTO TATOTEHUS, NPUHLMII CYNEPIO3UIIMHA CHUJI, IPUHLIMUII OTHOCUTEIBLHOCTH
I"anunest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHNUS U ITPEJIOMIICHHUS CBETA,
3aKOHBI COXPAHEHMsI 3apsA0BOIO M MAacCOBOIO YHCEN IPU SACPHBIX PEAKLUAX; IPU OTOM AaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3alUChIBATH €r0 MaTEMAaTUYECKOE BBIPAKECHHE;

—O0OBACHATH (PU3MUECKUE TPOLIECCHl U CBOIMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYallUil MPaKTUKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH MPUUYUHHO-CIIEJCTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHUE W3
2—3 JIOTUYECKHUX I1aroB ¢ OMOPOil Ha 2—3 U3y4EeHHBIX CBOMCTBA (PU3UUECKUX SABICHHM, (PU3NIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemaTh pacuéTHbIe 3aJaul (OMHMpAIOIIMECs Ha CUCTEMY U3 2— 3 ypaBHEHMIA), UCIIONb3Yysl 3aKOHBI U



(I)OpMyJ'H:I, CBA3BIBAIOIIINEC (I)I/ISI/I‘-IGCKI/IC BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIOBUA 3adavd 3allMChIBATH
KpaTKO€ YCJIOBUC, BBISBJIIATHL HCAOCTAOIIUC NI M30BLITOYHEIE JaHHBIC, BBI6I/IpaTB 3aKOHbI U (1)0pMyJIbI,
HCO6XOZ[I/IMBIC g pelICHUs, IMPOBOIUTDH paC‘-IéTLI U OLCHHUBATH PCAIMCTUIHOCTD IMOJIYYCHHOT'O
3HAYCHUS PUINIECKON BEITNIUHEI;

—pacClio3HaBaTb Hp06JI€MbI, KOTOPBIC MOKHO PCHIUTH IMPU ITOMOIIH (bl/BI/I‘IeCKI/IX MCTOIOB; HUCIIOJb3Yyd
OMMHMCAaHUC HCCICAOBAHHNA, BBIACIATH IMPOBCPACMOC TMPCAIOJIOKCHNUEC, OLUCHHBATL IMMPABHUIIBHOCTH
nopsaka NpoBCACHUA UCCICAOBaHMA, ACIATh BbIBOAbI, HUHTCPIPCTUPOBATL PCIYIIbTAThI H3,6JIIOI[€HPII>'I
U OIIBbITOB;

—IIPOBOJIUTH OTIBITHI 10 HAOIIOACHUIO (PU3MUECKUX SIBICHUH WM (PU3UUECKUX CBOWCTB TEIN (M3ydeHHUE
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPAHEHUS DSHEPrHM; 3aBUCHUMOCTb II€pUOJAa KOJIeOaHUM
NPY’>KUHHOIO MAasATHUKA OT MAcChl Ipy3a U KECTKOCTU IPYKUHBI U HE3aBUCUMOCTb OT aMILIUTYIbI
MaJIbIX KoJIeOaHuil; MPSIMONIMHEHHOE PACIPOCTPAHEHUE CBETA, PAa3JIOKEHUE OENoro CBeTa B CIIEKTP;
U3Y4YEHHE CBOWCTB H300pa)k€HHsI B IUIOCKOM 3€pKajle UM CBONCTB H300pakeHMsI IpeAMeTa B
coOuparolei JIMH3€e; HaOJI0ICHUE CIUIOLIHBIX U JINHEHYAThIX CIEKTPOB U3JIy4EHUS): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY W3 H30BITOYHOrOo Habopa 00OpYAOBAaHMS;, ONMCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYINPOBATh BHIBOIbL;

—TIPOBOJIUTh TIPH HEOOXOJMMOCTH CEpUI0 MPSIMBIX H3MEPEHHH, OTpEAeNsisi CpeiaHee 3HaYCHHE
n3MepseMoil BeTMUMHBI ((POKYCHOE paccTOsIHUE coOMparollel JIMH3bI); 000CHOBBIBaTh BBIOOD criocoba
M3MEpEHUs/U3MEPUTENILHOTO PUOopa;

—IIPOBOJUTb HCCICA0OBAHHNC 3aBUCUMOCTEHN (1)I/ISI/I‘-I€CKI/IX BCJIMYHUH C HCIIOJB30BAHUEM IIPAMBIX
u3MepeHuil (3aBUCHUMOCTh IyTH OT BPEMEHU IpPH PABHOYCKOPEHHOM JBW)KEHHU Oe3 HadaabHOU
CKOpPOCTH; MECpUOIa KoJeOaHUi MaTeMaTHYECKOr0 MasiTHUKA OT AJIWHBI HUTH, 3aBUCHUMOCTHU YIJia
OTpaXeHMsI CBeTa OT Yyrja MaJeHuss M yrjia MpeloMIIeHUs OT Yyrjia MaJeHus): IUIaHUPOBaTh
UCCIIEIOBAaHUE, CaMOCTOSITEIBHO COOMpATh YCTAaHOBKY, (DUKCHPOBATH pE3YNbTaThl IOJy4YEHHOMN
3aBUCHUMOCTH (PU3NYECKUX BEIMYMH C YUETOM 3a/laHHOM MOTrPEUIHOCTH U3MEPEHUN B BUAE TaOIUI U
rpauKoB, J1eJ1aTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEA0BAHUS;

—IIPOBO/IUTh KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIMYMH (CPEIHSS CKOPOCTh M YCKOPEHUE Tesa MpU
PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOAHOTO Na/IeH!s], )KECTKOCTh MPYXKHUHBI, KO3)UIueHT
TPEHUs1 CKOJIBKEHHs, MeXaHHuyeckas paboTa M MOIIHOCTb, YacToTa M IEepHoJ] KoseOaHui
MaTeMAaTU4YEeCKOT0 U NPYKUHHOTO MAATHUKOB, OINTHYECKass cujiaa coOuparoumied JIMH3BI,
paZMOAKTUBHBIM (OH): IUIAHUPOBATh HM3MEPEHMs; COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITOJIHATh M3MEPEHUs, Cleysl NPEAJOKEHHONM HHCTPYKLMM; BBIYUCIATH 3HAYEHUE BEJIMYMHBI U
aHAJIM3UPOBATh MOJYYEHHbIE PE3YIIbTAThI;

—Cco01r01aTh NTpaBHJIa TEXHUKU O€30I1aCHOCTH IIPU paboTe ¢ IabOPATOPHBIM 000PYIOBAaHUEM;

—pa3In4aTh OCHOBHBIE IIPU3HAKU U3YYEHHBIX (U3NYECKUX MOJENeH: MaTepraabHas TOUka, aOCOJIOTHO
TBEPJI0€ TEJI0, TOUCUHBIN HCTOYHUK CBETA, JIy4, TOHKAs JIMH34, IJIJaHEeTapHask MOJIENb aTOMa, HyKJIOHHAs
MO/Ie/Ib aTOMHOTI'O S7pa;

—XapaKTepu30BaTh IPUHIMIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPONCTB € OMOPOM Ha
UX ONMCaHUs (B TOM UHUCIE: CIMIOMETP, JATUYUKU MOJIOXKEHHUS, PACCTOSIHUS U YCKOPEHMs, PAKeTa,
9XO0JIOT, OYKH, MEPUCKOTI, (oToammapar, ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, J03UMETP, KaMmepa
BunbcoHna), ucnonp3ys 3HaHUS O CBOMCTBaX (DM3MYECKUX SBJICHUM U HEOOXOAUMBIE (U3UUECKUE
3aKOHOMEPHOCTH;

—MHCHOJIb30BATh CXEMbI U CXeMaTHUHbIE PUCYHKHU U3YUYEHHBIX TEXHUUECKUX YCTPOICTB, U3MEPUTEIBHBIX
pUOOPOB M TEXHOJOTMUECKUX MPOLIECCOB NMPHU PEUICHUH Y4eOHO-TPAaKTUUYEeCKUX3a1ay; ONTHYECKHUEe
CXEMBI JJIs1 IOCTPOEHUS M300pakeHUH B IJIOCKOM 3epKajie M coOMparoleil JT1H3e;

—IIpUBOJUTh TNPUMEPBI/HAXOAUTh HMH(OPMAIMIO O MpUMEpax MPaKTUYECKOTO MCIOJIb30BaHUs
¢u3nyecKkux 3HaHUN B MOBCEJHEBHOM JKM3HU IS oOecredeHus 0e30MacHOCTH MpH OOpallleHuH ¢
npubopaMM M TEXHUYECKHMHU YCTPOMCTBAMH, COXpAaHEHHs 300pPOBbS M COOMIOJICHHS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

—OCYILECTBJIATh MOUCK MH(opManuu (HU3NYECKOTO coAepkaHus B ceTh MHTepHeT, caMOCTOATENbHO
bopMynupys TOUCKOBBIM 3ampoc, HAXOJUTh IyTH OMNPEIENCHHUsS JOCTOBEPHOCTH MOJYyYEHHOM
nH(pOpMaIUY Ha OCHOBE UMEIOIIMXCS 3HAHUN M JONOJHUTEIbHBIX HICTOUHUKOB,;

—MHCIOJb30BaTh MPU BBIMOJIHEHUH Y4EOHBIX 33JJaHUH HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy (U3NYECKOro
coJiepKaHus, CIpPAaBOUHBbIE MaTepHalbl, pecypchl cetn VHTepHET; BiIaaeTh NpuémMamu



KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POPMAIMK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYIYIO;

—CO031aBaThb CcOOCTBEHHBIE MMCEMEHHBIE U YCTHBIC COOGH.ICHI/ISI Ha OCHOBC I/IH(I)OpMaI_II/II/I 13 HECKOJIBKHUX
HCTOYHUKOB (PU3UYECKOTO COJCp)KAHUS, IMyOJUYHO TMPEICTABIATh PE3YNbTaThl MPOCKTHOM WM
HCCIIEN0BATEIIbCKON ACATEIBHOCTH; IPA 3TOM I'PaMOTHO HCIOJIB30BaTh HM3YYCHHBIM IOHATUHHBIN
anmapaT M3y4aeMoro pasjena (HU3HKM M COIPOBOXAATh BBICTYIUIEHHE IMpE3CHTAlMell ¢ y4€ToM
0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.

7 KJIIACC
OU3UKA
TEMATHYECKOE IINTAHUPOBAHUE

Ne | HamMmeHoBaHuUe pa3esioB U TeM MPOrPpaMMBbI Koa- | DaexkTponnbie (undposbie)
n/n BO o0pa3oBaTe/ibHbIE pecypchl
4acoB

Pa3nen 1. ®dusuka u eé posib B NO3HAHUH OKPYKAKOIIEro MUpPa

1.1. | ®usuka — Hayka o npupoe. SAsnenust mpupoas (MC). | 2 https://resh.edu.ru
dusnyeckne SBIICHUS: MEXaHHYECKHUE, TEIIOBBIE, https://education.yandex.ru
SICKTPHUYECCKNEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC. http://school-collection.edu.ru/

http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

1.2 | ®usnveckue BenuuuHbl. V3Mepenue ¢usnyeckux | 3 https://resh.edu.ru
BeanuuH. Dusmueckue npubopel.  IlorpemHocts https://education.yandex.ru
u3MepeHuil. MexayHapoHas CHCTEMa €THHHII. http://school-collection.edu.ru/
1.3 | Kak ¢u3uka u npyrue ecrecTBeHHbIC HayKu u3ydaroT | 1 https://resh.edu.ru
npupoay. EcTecTBeHHO-HAYYHBIH METOT IIO3HAHUSI: https://uchi.ru/
HaOJII0/ICHUE, TOCTAHOBKA HAYYHOTO BOITPOCA, https://education.yandex.ru
BBIJIBHOKCHHE THITOTE3, SKCIICPUMEHT 110 ITPOBEPKE http://school-collection.edu.ru/

TUNOTE3, 00BICHEHNE HAOII0IaEMOI0 SBJIEHHUS.
Onucanne GU3NYECKUX SIBICHUI C TOMOIIBIO
MOJIEJIEN.

HUroro | 6

Pa3nen 2. IlepBoHayanbHbIe CBEeHUS O CTPOEHUH BellleCTBA

2.1. | CTpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX 1 https://resh.edu.ru
pa3Mepsl. ONBITHI, TOKA3bIBAIOIINE TUCKPETHOE https://education.yandex.ru
CTPOEHHE BEIECTBA. http://school-collection.edu.ru/



https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/

2.2 | [IBmxenue yacturl BemectBa. CBsI3b CKOPOCTH 2 https://resh.edu.ru
JBIDKCHHUS 4aCTHUI] ¢ TeMIeparypoid. bpoyHoBckoe https://uchi.ru/
npmwkenue, muddy3us. BaanmoaeiicTBue yacTuil https://education.yandex.ru
BEIECTBA: MPUTSHKCHHUE U OTTAIKUBAHUE. http://school-collection.edu.ru/
2.3. | ArperatHbie COCTOSIHUS BELISCTBA: CTPOCHHUE ra30B, 2 https://resh.edu.ru
KHUJKOCTEH U TBEPABIX (KPHUCTAUTMYESCKUX) TEL. https://uchi.ru/
B3anMOoCBs13b MKy CBOMCTBAMH BEIIECTB B Pa3HBIX https://education.yandex.ru
arperaTHbIX COCTOSIHUAX U MX aTOMHO-MOJICKYJIIPHBIM
ctpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.
Hroro | 5
Paznen 3. /IBu:keHne U B3aUMOIeiiCTBHE TeJl
3.1 | Mexanuueckoe aBuxeHne. PaBHOMepHOE U 3 https://resh.edu.ru
HepaBHOMepHoOe BrKeHHe. CKopocTh. CpemHsist https://uchi.ru/
CKOPOCTb TIPU HEPABHOMEPHOM JIBHKEHHH. Pacuér https://education.yandex.ru
MyTH U BPEMCHH JIBHKEHHUSL.
3.2 | SIBnenue nHepuuu. 3aKoH uHepiuK. B3anmoeiicteue | 8 https://resh.edu.ru
TeJ KaKk IPUIMHA U3MEHEHHUSI CKOPOCTH JTBH)KCHUS TEIL. https://education.yandex.ru
Macca kak Mepa HHEpTHOCTH Tena. [[noTHocTh http://school-collection.edu.ru/
BerectBa. CBsA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYIT
B eqUHUIE 00BEMA BEIECTBA.
3.3 | Cuna kak xapaktepucTuka B3aumoseictus ten. Cuina | 9 https://resh.edu.ru
yIpyrocTy u 3akoH ['yka. i3aMepeHue CHJIbl ¢ MOMOIIBIO https://education.yandex.ru
TMHAMoMeTpa. SIBIeHHUE TATOTEHUS W CHJla TSHKECTH. http://school-collection.edu.ru/
Cuna Tsoxectu Ha npyrux miaanetax (MC). Bec tena.
HeBecomocts. CrioykeHne Chil, HAITPABICHHBIX 110
OJHOW  MPAMOI.
PaBuogelictByromas cun. Cuna  TpeHusa. Tpenue
CKOJIbKEHUSI W TpeHue mokos. TpeHue B mpupojae u
texuuke (MC).
Hroro | 20
Pasnen 4. /laBjienue TBEPABIX TeJl, )KHAKOCTEl U ra3oB
4.1.| NaBnenne. CnocoObl yMEHBUICHUS W yBEJIWYEHUS | 3 https://resh.edu.ru
JaBiieHMs. J{aBieHue ra3a. 3aBUCUMOCTD JIaBJICHHS r'a3a https://education.yandex.ru
oT o00béma, Temneparypsl. llepenaua naBneHus http://school-collection.edu.ru/
TBEPIBIMH TCIIAMH.
4.2 | Ilepenada naBJiCHUS KUIKOCTSIMHU U ra3zaMu. 3aKOH 5 https://resh.edu.ru
[Mackans. [THeBMaTHYeCKHE MAIIMHBI. 3aBUCUMOCTb https://education.yandex.ru
JABJICHUS KUJIKOCTH OT TIyOuHBI. [ MmapocraTudeckuit http://school-collection.edu.ru/
napazgokc. Coobmaromuecs cocyabl. ['uapapindyeckue
MEXaHU3MBI.
4.3 | Atmocdepa 3emnu u aTMOchEpHOE JaBICHHE. 6 https://resh.edu.ru

[TpuumHbI cylecTBOBAaHUS BO3AYIIHOM 000JI0UKH
3emiu. OnbiT Toppuuennu. 3mepenue armochepHoro
JaBiieHHsl. 3aBUCUMOCTh aTMOC(EPHOTO AaBICHUS OT

https://education.yandex.ru
http://school-collection.edu.ru/
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http://school-collection.edu.ru/

BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 11 u3mepeHus
aTMOC(epHOTo TaBICHHUS.

4.4 | JleiicTBHE )KUKOCTH ¥ ra3a Ha MOTPYKEHHOE B HUX 6 https://resh.edu.ru
Teso. BeiTankuBaromas (apxuMe0Ba) cuia. 3aKoH https://education.yandex.ru
Apxumena. Ilnaanue ten. Bosayxomnasanue. http://school-collection.edu.ru/

Hroro | 20
Pa3nen 5. PaGora u MomHoOCTH. JHEpPrus
5.1. | Mexanuueckas pabota. MOITHOCTb. 3 https://resh.edu.ru
https://education.yandex.ru
http://school-collection.edu.ru/

5.2. | TIpocTbie MeXaHU3MBI: pbIyar, OJOK, HAaKJIOHHAs 5 https://resh.edu.ru
IUIOCKOCTh. [IpaBuiio paBHOBECHSI phlvara. https://education.yandex.ru
[TpuMeHneHue mpaBuiIa PaBHOBECHS pblvara K OJIOKY. http://school-collection.edu.ru/
«3onotoe npaBuiio» mexanuku. KITJ[ mpocTeix
MeXaHu3MOB. IIpocThie MEXaHU3MBI B OBITY H TEXHHKE.

5.3 | Mexanuueckas sueprusi. Kunerndeckas u 4 https://resh.edu.ru
MOTeHIIMATbHAs SHeprus. [IpeBparieHne oJHOTO BUIa https://education.yandex.ru
MEXaHUYIECKOM DHEPTUH B APYroif. 3aKOH COXpPaHEHHS http://school-collection.edu.ru/
SHEPTUH B MEXAHUKE.

Hroro | 12

OueHovHbIe MPOLETYPHI 5

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

8 KIIACC
OU3BUKA

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HamMeHoBaHuUe pa3esioB U TeM NMPOrPaMMBbI Kou- | DiekTpoHnHble (undposbie)
n/n BO oOpa3oBaTe/ibHbIE pecypchl
JacoB
Pa3znen 1. TenioBble ABJIeHNUA
1.1. | Cmpoenue u ceoitcmea éewiecmea 5 https://resh.edu.ru
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO- https://education.yandex.ru
KMHETUYECKOM TEOpHUH CTPOEHHs Beulectsa. Macca u http://school-collection.edu.ru/
pa3Mepsbl aTOMOB u MOJIEKYIL. OnbITHI, http://fcior.edu.ru
MOATBEPIK IAIOIIINE OCHOBHEIE MOJIOKEHHUS http://www.fizika.ru

MOJIEKYJISIPHO-KUHETUUYECKOW TEOPHUHU.

Mopenu TBEPAOro, >KUIKOTO U Tra3000pa3HOTro
coctosiHui BemecTBa. Kpucrannuueckre u amopdHbie
tena. QOBICHEHHE CBOHCTB Ta30B, JKUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUW MOJIEKYISPHO-
KHUHETH4YecKol Teopuu. CMauMBaHUE U KalUJUISIPHbBIE
siBIeHUsl. TeroBoe pacliMpeHue U CxKaTue.

http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
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https://education.yandex.ru/
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http://school-collection.edu.ru/
https://resh.edu.ru/
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http://school-collection.edu.ru/
https://resh.edu.ru/
https://education.yandex.ru/
http://school-collection.edu.ru/
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http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/

1.2

Tennoevie npoueccol

Temmeparypa.  CBsi3b  Temreparypsl co
CKOPOCTBIO TETIOBOTO JIBM)KEHUS YACTHIL.

Buyrpennsis sHeprus. CrnocoObl U3MEHEHHUs
BHYTPEHHEH »HEPruu: TEIUonepesadya U COBEpIICHHE
paboTel. Buapl Temomnepenayu: TEIIONPOBOIHOCTS,
KOHBEKITUS, N3ITyYEeHHE.

KonndecTBO TEIIOTHI. Y eibHAs TEIUIOEMKOCTD
BelIecTBa. TeIri0o00OMEH ¥ TEIUIOBOE paBHOBECHE.
VYpaBHeHUE TEIUIOBOTO OaJiaHca.

[lnmaBnenre W OTBEpAECBAHUE KPUCTAIUTMYECKHX
BEIIECTB. VY aenvHas TEIUIOTa TUTaBJICHUSI.
[TapooOpazoBanue u xonaencamnus. Mcmapenue (MC).
Kunenue. VYnaenpHas Temiota mapooOpa3oBaHUsI.
3aBUCUMOCTb TEMIEPATYpbl KUIIEHUSI OTAaTMOC(HEPHOTO
JaBiieHUs. BiaxxHOCTh BO3ayXa.

DHeprus TOIUMBA. Y IebHAs TEIJIOTa CTOPAHHUS.

[Ipuanuns! padboTe! TemioBsix asurareneil. KI1/]
TEIUTOBOTO JBHTaTeNs. TerioBble IBUTATEIH U 3aIllUTa
okpyxatomieit cpeast (MC).

3aKOH COXpaHEHHWs W TPEBpAIICHUS SHEPTUH B
TertoBbIX nporieccax (MC).

18

http://interneturok.ru/ru

http://elkin52.narod.ru/

http://www.all-fizika.com/

Hroro

23

Pa3nen 2. JaekTpuyecKkue U MATHUTHBIE SIBJICHUSI

2.1.

Inekmpuueckue 3apadvl. 3apajxceHHvle mena u ux
eé3aumooeiicmeue.

OnekTpuzanusa Ten. J[Ba poja 3JIEKTPUUYECKUX
3apsA0B. BzamMopaencTBue 3apsHKEHHBIX Tell. 3aKOH
Kynona  (3aBUCHMOCTH  CHJIBI  B3aUMOJICUCTBUS
3apsOKEHHBIX TeNl OT BEJIMYUHBI 3apsiIOB U PACCTOSHUS
MEXTy TeJIaMu).

DIIEKTPUYECKOE ToJie. Hanpspk€anocth
anekrpudyeckoro mousiA.  [lpuHimn — cyneprno3unuu
AIIEKTPUYECKHX IMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu ANEKTPUYECKUX 3apsIoB.
DneMeHTapHbIil  3neKkTpuueckuil  3apsa.  CrtpoeHue
atoma. IIpoBOJHMKM W JOUDJIEKTPUKU.  3aKOH
COXPaHEHUS ANEKTPUUYECKOTO 3apsa.

https://resh.edu.ru
https://education.yandex.ru
http://school-collection.edu.ru/

2.2

Hocmoanunelii 31eKmpudecKuil mok.

DNEKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHUSA
ANEKTPUYECKOTO TOKA. VICTOUHMKH MOCTOSIHHOTO TOKA.
HeicTBus AIEKTPUYECKOTO TOKAa (TeruoBoe,
XMMHYECKOE, MAarHUTHOE). DIEKTPUYECKHH TOK B
KHAKOCTSIX U razax.

DnekTpuyeckas LIE€Ib. Cuna TOKa.
DneKkTpuyecKkoe HaIpsiKEHUe. ComnpoTuBrieHue
MPOBOJIHUKA. YJIEIbHOE CONPOTHUBIICHUE BEIECTBA.
3akon Oma ansa ydactka uenu. IlocnepgoBarenbHoe U
napajuieJIbHOE COEIMHEHNUE TPOBOIHHUKOB.

PaGora u MOIIHOCTH 3JEKTPUUYECKOTO TOKA.
3akoH [xoyns— JleHuma. DnexkTpudyeckue Lenu u

17

https://resh.edu.ru
https://uchi.ru/
https://education.yandex.ru
http://school-collection.edu.ru/
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NOTPEOUTENIN  DIIEKTPUYECKOW HSHEpruu B  OBITY.
KopoTtkoe 3aMbIkanue.

2.3. | Maznumnmnuwie agnenusn

ITocTostHHbIE MAarHuThI. Bzaumoneiicteue
IMOCTOSIHHBIX MardHuToB. MaruurHoe IIOJI€.
MarsuTtHoe moJjie 3eMJId B €ro 3HaUCHHE JIJIs J)KU3HU Ha
3emsie.  Onmeir  Opcrepa. MarnutHoe — mosie
ANEKTPUYECKOTO ToKa. [IprMeHeHne 3J1eKTpOMarHuToB
B TeXHHKE. [[eficTBHe MarHUTHOTO TOJISI HA MMPOBOIHUK
C TOKOM. OJIEKTPOJBHUTATENIb TIOCTOSHHOTO TOKA.
Hcnons3oBanue 3IEKTPOJABHUraTeicii B TEXHUYECKUX
YCTPOWCTBAaX U HAa TPAHCIIOPTE.

https://resh.edu.ru

https://uchi.ru/
https://education.yandex.ru

2.4 | DnekmpomazHumnas uHOyKyus

OnsiTel Dapanes. SABieHue 31eKTPOMarHUTHON
unaykiuu. [pasumno Jlenna. DnexkrporenepaTop.
CriocoObl MoJTy4eHus AIEKTPUIECKON SHEPTUH.
DNEeKTPOCTaHINH Ha BO30OHOBIISIEMBIX HCTOUHUKAX
SHEPTHH.

Hroro

34

Paznena 3. CeeroBble ABJICHUSA

3.1 | Pacnpocmpanenue ceéema. 3aKoHvl Ompax;cenus u
npenomieHusn ceema.

Hctounuku ceta. [IpsamonnnHeitHoe
pacrnpocTpaHeHue cBeta. Bugumoe nBuKeHHE CBETHUII.
OrtpaxeHnue cBeta. 3aKOH OTpakeHus cBeTa. [lmockoe
3epkaio. [Ipenomiienue cBeta. 3aKoH MPEIOMIICHHUS
CBeTa.

https://resh.edu.ru

https://uchi.ru/
https://education.yandex.ru

3.2 | Jlunzwr. H300pasricenusn, 0agaemvlie TUH3OIL.

JIun3bl. @OKYCHOE PACCTOSIHUE JIMH3HI.
OnTtuueckas cuia JuH3bL. M300pakeHus, 1aBaeMble
nuH30M. I'11a3 kak ontudeckas cucrema. OnNTHYECKHe
MPUOOPHI.

https://resh.edu.ru
https://education.yandex.ru
http://school-collection.edu.ru/

Hroro

OuenovHblie MpoueaypbI

OBIIEE KOJIMYECTBO HACOB I1O [TIPOTPAMME
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9 KJIACC
OU3UKA

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumeHoBaHUe pa3ieioB H TeM MPOrpaMMbl Kous- | DiieKTpOHHBIE (uudposbie)
n/m BO o0pa3oBaTejIbHbIe pecypChl
4acoB
Pa3nes 1. Mexannueckue siBJIeHUs!
1.1. | Mexanuueckoe ogusicenue u cnocood ezo onucanus 13 https://resh.edu.ru
Mexannueckoe IBHKEHUE. MarepuaiibHas TOYKA. https://education.yandex.ru
Cucrema orcuéra. OTHOCHTEIBFHOCTh MEXaHUYECKOTO http://school-collection.edu.ru/
IBIOKEHUS. PaBHOMEpHOE NpsIMONMHEHHOE JTBH)KEHUE. http://fcior.edu.ru
HepaBHomepHoe npsimonuaeliHoe ABrkeHue. CpemHsis http://www.fizika.ru
U MIHOBEHHAs CKOPOCThb Teja TPU HEPaBHOMEPHOM http://college.ru/fizika/
JBVKECHHH. http://www.school.mipt.ru
VYckopenue. PaBHOYCKOpeHHOE — MPSIMOJIMHEHHOE http://kvant.mccme.ru/
newxenue. Ceobonnoe nagenue. Oneitel Iannies. http://www.e-science.ru/physics
PaBHOMEPHOE JIBUKEHHE 10 OKPYXKHOCTH. [lepron u http://nano-edu.ulsu.ru
yacTtoTa obpamienus. JIMHelHas u yriaoBas CKOPOCTH. http://www.all-fizika.com/
LleHTpOCTPEMHUTENLHOE YCKOPEHHE. http://interneturok.ru/ru
http://elkin52.narod.ru/
1.2 | Bzaumooeiicmeue men 14 http://www.all-fizika.com/
[Tepsriit 3akoH HptoroHna. Bropoit 3akoH HproToHa.
Tpetuii 3akoH Hertotona. [IpuHIMN Cyneprno3uiiuu Cui.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia
TPEHUS CKOJIBKEHHSI, CHJIa TPEHHSI TIOKOSI, IPYrue BUIBI
TPCHUSL.
Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTCHUSI.
YckopeHre cBOOOJHOTO TaneHus. J[BWKEHHE IUIaHeT
Bokpyr Connna (MC). IlepBas kocMu4eckast CKOPOCTb.
HeBecoMocTh 1 neperpysku.
PaBHOBecne MarepuanbHOW TOUYKH. AOCOIIOTHO
TBépmoe  Teno. PaBHOBecme TBEpHOTO Tenma ¢
3aKPEIJIEHHON OChIO BpamieHus. MoMeHT cuiibl. LleHTp
TSKECTH.
1.3 | 3akon coxpanenus. 12 https://resh.edu.ru

Nmnynec tema. M3menenune wumimyibca. Mmmynbe
CWIbl. 3aKOH COXpPaHEHMs HUMIyJabca. PeakTuBHOE
newkenue (MC).

Mexanuueckass pabora u MouiHocTh. PaboTa cun
TSKECTH, YIPYTOCTH, TpeHHUs1. CBsI3b SHEPTUU U PaOOTHI.
[loTeHnmanpHass dSHeprus Tena, MOJHATOrO Haj
MIOBEPXHOCTHIO 3eMJIM. [[loTeHIIManbHas SHEPrUsACKaTON
npyxuHnsl. Kunetnueckas osHeprus. Teopema o
KMHETUYECKOMN SHEPIUH. 3aKoH COXPaHEHHUS
MEXaHUYECKOH SHEPTUH.

https://uchi.ru/
https://education.yandex.ru

http://school-collection.edu.ru/
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Hroro | 39
Pazzien 2. Mexanu4eckue KoJe0aHHsSI U BOJTHBI
2.1. | Mexanuueckue konebanus 7 https://resh.edu.ru
KonebarenbHoe JIBIOKCHUE. OcHOBHbIE https://education.yandex.ru
XapaKTEPUCTHKH  KONEeOaHWii:  IepHoJ,  4acToTa, http://school-collection.edu.ru/
amImTyna.  MareMatHyeckMii M IPYKMHHBII
MasITHUKH. Ipesparienue SHEPTUH pu
KOJIeOaTeIbHOM JBM)KCHUU.
3aryxaromue Kose0aHusl. BoinyxieHHbIE
Kosnebanus. Pesonanc.
2.2 | Mexanuueckue 601nbl. 38yK. 9 https://resh.edu.ru
Mexanunueckue BoJiHBI. CBONCTBA MEXaHUYECKHUX https://uchi.ru/
BOJH. [IpojioNibHBIC W TIOTIEpEYHble BOJHBL JlmuHa https://education.yandex.ru
BOJHBI HM  CKOPOCTh €€  pacmpoCTpaHCHHS. http://school-collection.edu.ru/
MexaHn4ecKre BOJHBI B TBEPIOM TeJe, CEHCMUYECKHE
BoJHbI (MC).
3Byk. I'poMKOCTH 3Byka U BBICOTa TOHA.
Otpaxkenue 3ByKa. H(}pa3ByK 1 yIbTpa3ByK.
Hroro | 16

Paznen 3. DiieKTpOMAarHUTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJTHbBI

3.1

DnekmpomazHumHoe nosue u 3J1eKmpoMazHumHole
60JIHbI

DJIEKTPOMAarHuTHOE TMOJie. DJIEKTPOMATrHUTHBIE
BOJIHBbI. CBOWCTBA 3JEKTpOMAarHUTHBIX BOJH. [llkama
ANEKTPOMArHUTHBIX BOJIH. Hcnons3oBanue
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoga ceta. CKOpOCTh
cBera. BoJHOBEIE CBOMCTBA CBETA.

https://resh.edu.ru

https://uchi.ru/
https://education.yandex.ru

Hroro

Pa3znen 4. CBeToBbIe IBJIEHHS

4.1.

3akKon pacnpocmpanenus céema

JlydeBass Mojenb cBeTa. VICTOYHMKHM CBeTa.
[IpsimosmHENHOE pPACIPOCTPAHEHHUE CBETAa. 3aTMEHUs
Connua u JIynsl. OtpaxkeHue ceera. Ilnockoe 3epkaio.
3aKOH OTpa)KEHUs CBETA.

[Ipenomnenne cBeTa. 3aKOH MPETOMIICHHUS CBETA.
ITonnoe BHYTpPEHHEE OTpaXXCHHE CBETa.
Hcnonp30BaHue NOJHOTO BHYTPEHHEIO OTPAXEHHS B
ONTUYECKUX CBETOBOJAX.

https://resh.edu.ru
https://education.yandex.ru
http://school-collection.edu.ru/

4.2

Jun3et u onmuyeckue npuéopol
JIunza. Xon nyueid B JsmH3e. Onruueckas
cucrema (oToamnmapara, MUKPOCKOTA U TEJIECKOIa

https://resh.edu.ru
https://education.yandex.ru
http://school-collection.edu.ru/
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(MC). I'na3 kak ontuyeckas cucrema. biamnsopykocts u

JaTbHO30PKOCTb.
4.3 | Paznoocenue 6en020 ceema 6 cnekmp 5 https://resh.edu.ru
Paznoxxenne 6enoro cBera B cieKTp. ONBITHI https://education.yandex.ru
Herotona. CiiosxeHHE CIICKTPAIbHBIX I[BETOB. http://school-collection.edu.ru/
Jucnepcus caera.
Hroro | 16
Paszjnen 5. KBanToBble siBJIeHUA
5.1. | Hcnyckanue u nozioujeHue ceema amomom. 3 https://resh.edu.ru
OmbiTel  Pesepdopna w miaHeTapHas MoOJENb https://education.yandex.ru
aroma. Mogens aroma bopa. Hcnmyckanne u http://school-collection.edu.ru/
MOrJomeHne cBera aroMoM. KsanTel. JIMHenuaThie
CIIEKTPBHI.
5.2. | Cmpoenue amomnozo aopa. 5 https://resh.edu.ru
PaguoaktuBHOCTh. Aub(a-, Oera- U ramma- https://education.yandex.ru
u3nydenns. CTpoeHHe aTtoMHOTO sijipa. HykimoHHas http://school-collection.edu.ru/
MOJIEJTb AaTOMHOTO sifpa. M30ToIbL.
PannoakTtuBHBIE NIPEBPALLECHUS. [Tepuon
oJIypaciiaja aTOMHBIX SIZIED.
5.3 | Aoepuvle peakyuu. 10 https://resh.edu.ru
SmepHble  peakiWHM.  3aKOHBI  COXpaHEHHUs https://education.yandex.ru
3apsI0BOTO M MAacCOBOTO YHCEI. ODHEPrHsl CBS3U http://school-collection.edu.ru/
aTOMHBIX snep. CBs3p Macchl W 3Hepruu. Peakuumn
cUHTe3a U JeneHus saep. Mcrounnku sHeprun ComHua
u 38&311 (MC).
Snepnas sHepreTuka. [[elicTBUs paguoakTUBHBIX
M3JIy9eHHH Ha sxuBbie opranu3mel (MC).
Hroro | 18
OueHovHbIe MPOLETYPHI 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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