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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uMKe HA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJICeHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIUTAHUS U
Konnenmun npenogaBanust yueOHoro npeamera « Dusznkay.

Copmepxxanue mporpamMmbl M0 (U3MKE HAMpaBlIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMXCS W OpPraHMU3alfio HU3y4YeHUs
bu3MKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mo Qu3uke yduTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu TpedboBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METAaNpeMETHBIM pe3ylibTaTaM 00ydeHus, a TakKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOT0 00111€r0 00pa30BaHusl.

[Iporpamma no gu3uke ycraHaBiIMBaEeT paclpeieseHue yueOHOro mMaTepuana
1o rojaM o0ydeHus (1o Kjaccam), MmpejjaraeT IpUMEpHYIO MOCIeI0BaATEILHOCTD
U3yYEHHs TEM, OCHOBAaHHYIO Ha JIOTHKE PA3BUTHUSA MPEIMETHOTO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarONuXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa ¢ IEJIbI0 OKa3aHWs METOJINYECKON
TIOMOIIIHM YYUTENIO B CO3/IaHNN paboueil mporpaMMBbI 10 Y4eOHOMY MpEeIMETY.

®u3rKa ABJISIETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IIOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OHOJI0oTHel, acTpOHOMHUEH U hU3HUeCcKoii reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHpA, MPEIOCTABISIET Hambojee sCHbIe
00pa3ipl MPUMEHEHUSI HAyYHOTO METOJa MO3HAHMS, TO €CTh CIoco0a MOTydeHHUs
JOCTOBEPHBIX 3HAHUU O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3HUECKOro 0Opa3oBaHUS B CTPYKType OOIIero
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH M
UHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE MPENANOJaracT OBJIAJICHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSAMHM, XapaKTePU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

® HAy4yHO OOBSCHATDH SIBJICHHUS;

® OIIEHUBATh ¥ MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICTOBAHNS;

® HHTEPONPETUPOBATH  JaHHBIE W  HWCHOJIB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA IS MOJIy4YE€HUS BHIBOJIOB.

lenmn wusyueHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konmeniuu mnpenogaBaHusi yueOHoro mnpeamera «Duszuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoin  @epepannu, pean3yrOMIMX
OCHOBHBIE  001I€00pa30oBaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnernn MunuctepctBa npocenienus: Poccuiickoit denepanyu (IpoToKos ot 3
nekabps 2019 r. Ne [1IK4BH).
eau n3yyenus GU3NKH:

NpUOOpPETeHUE HWHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHupOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pPe3yJIbTaTa N3yuYeHUS OCHOB
CTPOCHUS MaTepuu U (PyHTaAMEHTAIbLHBIX 3aKOHOB (DHM3UKH;
dbopMupoBaHUE TMPEICTABICHUNH O POJIU (DU3UKK Uil pPa3BUTHUS JPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBIEHUMA O  BO3MOXHBIX  cdepax  Oyayuier
po¢eCCHOHAIILHON JICSITEIIFHOCTH, CBSI3aHHOM C (DM3UKOM, TOJTOTOBKA K
JajgbHEeHIIeMy OOyUYEeHHIO B 3TOM HaMpaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO0 (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

NPUOOPETCHUE YMEHUN ONMKMCHIBATh U OOBSACHATH (DU3UYCCKUEC SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUININX pacdYETHBIX 3adad  C
UCIIOJIb30BAaHUEM busruecKnx MOJIeTIeH, TBOPUYECKUX u
NPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMCHHI HAONIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATH OIIBITHI,
nabopaTtopHble pabOThl M JIKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTEITHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PaboOThl ¢ MH(poOpMaIuen (HU3NIECKOTO COJEpIKAHMS,
BKJTItOUYasi THPOPMAITUIO O COBPEMEHHBIX JOCTHKCHHUSX (U3UKH, aHAIHU3 U
KPUTHYECKOE OIICHUBaHUE WH(OPMAITIH;

3HaKOMCTBO €O c(hepamu poecCHOHATBEHOM NEeATeTLHOCTH, CBI3aHHBIMHU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HeJIeN0), B 8
Ki1acce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 gaca (3 yaca B HeZel0).

[Ipennaraemelii B nporpamMme 1o (U3HMKE MepeyeHb Ja0opaTOpHBIX padoT U
ONBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIEJAeT BIOOp MPOBEACHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEN
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa 1Mo (U3HKE.
COJEP)XAHUE OBYUEHUSA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAOIIEr0 MUPa.

®usuka — Hayka o npupoxe. fABnenHus npuponbl. OU3NYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeMUUUHBL. M3MmepeHue Quanueckux BelUYuH. Duznueckue
npubopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi CUCTEMa €AMHHUII.

Kak ¢u3uka u Jpyrue ecTEeCTBEHHbIE HAyKH H3y4YalOT HIPHUPOAY.
EctecTBeHHOHay4YHBIH METOJ TMO3HAHUA: HAOJIOJIEHUE, TOCTAHOBKA HAay4YHOI'O
BOIMPOCA, BbIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE THIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHUM C TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. Mexannyeckue, TEIUIOBBIC, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHHSL.
2. ®dusmnyeckue NpuOOPHI U MPoLEeaypa MPSIMBIX U3MEPEHHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamophuie padbomul u onvimol.

OmnpeneneHre UEHbI IeIEeHUs NIKaIbl H3MEPUTEIBHOIO IPUOOpa.
N3mepenue paccTossHuM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenne pa3MepPOB MajbIX TEI.

N3mepenne temmepaTypsl NpU IMOMOIIM JKAJIKOCTHOTO TEPMOMETpa M

Nk =

JaTYUKa TEMIIEPATyPHI.

6. IlpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAIbHOCTh MOJIETA
HIapuKa, MyImeHHOro TOPU30HTAIBHO, TeM OoJblle, YeM OOoJbllie BhICOTa
yCKa.

Pasznea 2. IlepBoHayaibHbIe CBEICHUS 0 CTPOCHUM BelllecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJIb, WX pa3Mmepbl. OIbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JlBmkenue yactuil BemecTBa. CBA3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
Temrneparypoil. bpoyHoBckoe nBmxkenue, auddysus. BzaumoneiicTBue wyactuil
BEILIECTBA: MIPUTSHKEHNUE U OTTAIIKMUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPABIX
(KpUCTAIITUYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.



Hemoncmpayuu.

1. HaGmtonenue OpoyHOBCKOTO JABUKECHHUS.

2. Hab6monenue nuddysuu.

3. HabGmtonenue — siBneHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKUBAaHUEM YaCTUII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Onenka jguameTpa aroMa METOJOM PsAOB (C  HCIOJIb30BaHUEM

doTorpaduii).

2. OmbITHI O HAOMIOACHUIO TEMJIOBOTO PACIITUPEHHUSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO AEHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

Mexanuueckoe JBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsis CKOpPOCTh MPU HEPABHOMEPHOM IBHKEHHHU. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SBneHue wHepHUU. 3aKOH WHEpUMHM. B3ammoneilcTBue Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH [BWXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €IUHUIIC
00BbEMa BelEeCTBA.

Cuiia Kak xapakTepucTuka B3auMmozencTBus Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHune cuiibl ¢ MOMOIIBK AUHAMOMETpA. SIBIEHUE TATOTEHHS W CHUJIA
TskecTH. Chlla TSHKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHune
CWJI, HAIPABJIEHHBIX 0 OJHOW IpsMoM. PaBHonencTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPeHUE MOoKosA. TpeHre B NpUPOJIE U TEXHUKE.

Jemoncmpayuu.

Halnronenue MmexaHM4ecKoro ABM>KEHUS Tela.

N3mepenne cKopoCcTy MPSMOJIUHEHHOTO JABUKEHUS.

Habntonenue siBneHus MHEpLUU.

HaGnronenue n3aMeHeHus1 CKOPOCTH TIPH B3aUMOJICHCTBUU TE.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEI.

CrioxeHune CHil, HallpaBJICHHBIX 10 OJHOW MPSAMOW.

Jlabopamophuie pabomul u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBHKEHUS (IIapUKa B KUJIKOCTH,
MOJENH JIEKTPUUECKOT0 aBTOMOOWIIS M TaK JajIee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUS Opycka WM IapuKa IO
HAKIIOHHOM TIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TeA.

4. OnbITHI, JAEMOHCTPUPYIOIIHE 3aBUCHMOCTH pacTshKeHHs (medopmarun)
NPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

AR o o



5. OnsbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS OBEPXHOCTEM.

Paszpnes 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.

Hasnenue. CriocoObl yMEHBIICHHUS U YBEJIHUCHUs naBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJE€HUS raza oT o0bEma, Temmeparypel. llepemaua naBneHus
TBEPIIBIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH I[lackans. [IneBMarnueckue
MalIHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napanokc. Coob1aromuecs cocyasl. ['uapaBinyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atmocepHoe naBieHue. [IpudMHBI CylIeCTBOBaHUS
BO3yIIHONW 00onouku 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHOTO
JaBJjeHusl. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 u13MepeHus: aTMOC(HEpPHOTo 1aBJICHHUS.

JleficTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbH JAABJIEHUA ra3a OT TEMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecs: CoCy/ibl.

I'mppaBnuueckuii mpecc.

[IposiBieHue necTBusi aTMOCHEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAIKHBAIOIIEH CUJIBI OT 00bEMa MOrPYKEHHOM YacTu Tesa

Y IJIOTHOCTH JKMJIKOCTH.

PaBeHCTBO BhITANTKMBAOIIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue naBaHus TE: IUIaBaHUE UM MOTPYKEHHUE TEl B 3aBUCUMOCTH OT

COOTHOILICHHS TUIOTHOCTEN TeJIa U AKUJKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. MccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOU B
KUJKOCTb YaCTH TeJIA.

2. OmnpeneneHue  BBITAJKUBAIOIIEW  CHJIbI, JCHUCTBYIOIIEH Ha  TeJo,
NOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKHUBAIOIIEH CHIIBI, AEMCTBYIOIIEH HA TEIO
B KUJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI,
JEHUCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJIKOCTD
YacTHU TeJa U OT INIOTHOCTHU KUJIKOCTH.

5. KonctpyupoBanue apeomerpa WIM  KOHCTPYUPOBAaHHE JIOAKA W
OIIpENICJIEHUE €€ TPY30II0ABEMHOCTH.

Pa3zpnesn 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanuueckas pabota. MOIIHOCTS.

AR
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[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio
paBHOBecus peiuara. [[pumeHneHue mpaBuiia paBHOBECHS pbldyara K 0J10Ky. «30J10TOe
npaBuio» mexanuku. KITJI mpocteix Mexanu3mMoB. [IpocTbie MeXaHu3Mbl B OBITY U
TEXHUKE.

Mexannueckass dHeprusi. KuHeTnueckass W TNOTEHUHUAJIbHAS HDHEPTHS.
[IpeBpaleHre 0JHOrO BUIa MEXAaHUYECKON SHEPTUM B APYTroi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTBIX MEXAaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenue pabOThHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBHYKEHUH TeJa 1Mo

TOPU30HTATBLHON TOBEPXHOCTH.
2. HccnenoBaHue yCca0BUN PAaBHOBECHS phlUara.
3. Wzmepenue KIIJ] HakI0HHOM MJIOCKOCTH.

4. W3yuyeHne 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUU.
8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIC TIOJOKEHUSI MOJIEKYJAPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mepsl aTOMOB M MOJIEKYJ. OMBITHI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopgenun TBEPAOro, JKHJIKOTO M Ta3000pa3HOTO COCTOSIHUIM BEICCTBA.
Kpucrannmuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI Ha OCHOBE TMOJIOKCHUH MOJIEKYJIIPHO-KUHETUHYECKON TEOpHH.
CmaurBaHHE M KaNWJUISIPHBIE ABJIEHUS. TernoBoe paclinpeHue U CokaTue.

Temnepatypa. CBsA3b TeMIIepaTypbl CO CKOPOCTBHIO TEIIOBOIO JABHUKCHUSA
yactull. BuyTtpeHHss sHeprus. CnocoObl H3MEHEHHMsS BHYTPEHHEH SHEPIUU:
TerIonepeaava U CoBepIieHue padoTel. Bubl Termonepeaaun: TeIIONPOBOHOCTD,
KOHBEKIIUS, U3JTyYEHHE.

KomnyecTBo TenmnoTel. YenabHas TEINIOEMKOCTh BEIIEeCTBA. TemIooOMEH U
TEMJIOBOEC paBHOBecHE. YpaBHEGHHWE TeIUIOBOTO Oamanca. [lmaBnenue wu
OTBEPAECBAHHE KPUCTAUUIMYECKUX BEIIECTB. YJeNbHAs TEIUIOTA IIJIABJICHHUS.
[TapoobpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpATyphl KHUIEHUS OT aTMOChepHOro
JIaBJICHUSL.

BnaxnocTts Bo3myXa.

DHeprus TOIJIMBA. Y IeJIbHAsl TeTUIOTa CTOPAHMUSL.

[Tpunnuner pabotsl TermoBbix aBurarenei KIIJ[ TemmoBoro nuratens.
TerioBble ABUTaTENIN U 3aIIUTA OKPYKAOUIEH CPEIbI.

3aKOH COXpPAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIIOBBIX MNPOLIECCAX.



Hemoncmpayuu.
Ha6nronenue 6poyHOBCKOTO ABMKECHHUS.
Habmonenue nuddysun.
Habntonenue siBieHUi CMauyuBaHUS U KAWJUISIPHBIX SIBIICHUIA.
HaGnronenue TemioBoro pacmmpenus Te.
N3menenue namieHus rasa Mpu M3MEHEHMHM O0bEMAa W HArpEeBaHUM WU
OXJIAXKJICHUH.
[IpaBuna u3amMepeHus TEMIEPATYPHI.
Bune! Teronepenauu.
OxJtaxkaeHue mpyu COBEPIIICHUU paOOTHI.
9. HarpeBanue nipu coBepiieHuM pabOThl BHEIIHUMH CHJIAMHU.
10.CpaBHEeHUE TETIIOEMKOCTEN PA3IMYHBIX BEIIECTB.
11.HabntoneHue KuteHus.
12.HabmtoieHre moCTOSTHCTBA TEMIIEPATYPHI IIPH TUTABJICHHH.
13.Mogaenu TEIUIOBBIX JIBUTATEIICH.
Jlabopamopnuie pabomul u onvimol.
1. OnbITeI MO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.
2. OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIU Caxapa.
3. OnbITel IO HAONIOACHUIO TEIUIOBOTO PACIIUPEHHs Ta30B, KUIKOCTEH H
TBEPABIX TEIL.
4. OmnpeneneHue AaBICHUS BO3AyXa B OaJTIOHE IINPUIIA.
5. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUSA BO3AyXa OT €ro
00b€Ma U HArpeBaHUS WIH OXJIAKICHHUS.
6. IlpoBepka rumores3sl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOntonenue wW3MEHEHUsT BHYTPEHHEW OSHEpPruM Tejlna B pe3yibTaTe
Terionepeaayu U paboThl BHEIIHUX CHUJI.
8. HccnenoBanue sBICHHWS TEIIOOOMEHA MPU CMEIIMBAHUU XOJOTHON H
ropstuer BOJIBL.
9. OmnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJOM  IpHU
TEII000MEHE C HArPEeThIM METAJUNIMUYECKUM LIUJIUHIPOM.
10.0Onpenenenune ynenbHOU TEINIOEMKOCTH BEILIECTBA.
11.UccnenoBanue mpoiecca UCIapeHusl.
12.0npeneneHne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.
13.0Onpenenenne y1eapbHON TEIUIOTHI IUIABIEHUS JbA.
Pazngen 7. JaekTpuyecKkue U MATHUTHbIE SIBJICHHS.
Onextpuzauus Teda. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumoneincTBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICMCTBUSA
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXTY TEJIaMH).
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Onektpuueckoe mnojne. Hanpsk€HHOCTh 3iekTpudeckoro mnoiis. IlpuHuumn
CYyHEPHO3ULINH JICKTPUUYECKUX TTOJIeH (Ha KaueCTBEHHOM yYpPOBHE).

Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUMN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W  JOUINEKTPUKU. 3aKOH  COXPAaHEHUSA
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUM TOK. YCJIOBUA CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKAa.
Hctounuku mMOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSIX U Ta3ax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUUECKOE  HAIMpSKEHUE.
ConpoTuBiieHHE MPOBOJIHUKA. Y AEIbHOE COMPOTHBJICHHE BemiecTBa. 3akoH OMa
1151 ydacTka 1end. [TociaenoBarenbHoe 1 napajieabHOe COSAUMHEHUE MPOBOIHUKOB.

PaGora u MONIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoymns—JIeHna.
DNeKTpUYeCKrUe Uenu U MOTpeOUTeNn 3JIEeKTPUIECKON 3Hepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

[TocTossHHBIE MarHUTHI. B3auMo1eicTBUE MOCTOSSHHBIX MArHUTOB. MarHutHoe
noje. MaruuTHoe moJjie 3eMJM W €ro 3Ha4eHue s KU3HU Ha 3emuie. OmnbIT
Opcrena. MarouTHOE NOJI€ AJIEKTPUUYECKOTO ToKa. [[puMeHeHne 31eKTpOMariuToB
B TEXHUKE. J[eICTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
IIOCTOSSHHOTO  TOKa. lcnonb30BaHHWE JJEKTPOJABUIaTeled B  TEXHUYECKHUX
YCTPONCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3JIeKTpOMarHUTHOM MHAyKuuu. [IpaBuio Jlenna.
DIIEKTPOTE€HEepPaToP. Cnoco0b1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLUs Tell.

JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICCTBHUE 3aPSHKEHHBIX TEIL.
Y CTpONCTBO U AEHUCTBUE JIIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAs] UHAYKIIUS.

3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPsJIOB.

[IpoBOAHUKY U JUAJIEKTPUKH.

MoiennpoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.

HcTouHnKM NOCTOSHHOTO TOKA.
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9. JleiicTBUA PIEKTPUUECKOTO TOKA.

10.25eKTpruUeCcKUl TOK B )KUIKOCTH.

11.T"a30Bblii pa3ps.

12.1i3mepenune cuibl TOKa aMIIEpMETPOM.

13.13mepenune aneKTpuYecKoro HalpsKeHNsT BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONpPOTUBIICHUIA.
15.B3anmoeiicTBiE NOCTOSHHBIX MAarHUTOB.



16.MonenupoBaHre HEBO3MOKHOCTH Pa3/ICIICHUS MTOJKOCOB MArHUTA.

17.MonenupoBaHre MarHUTHBIX MOJIEN TOCTOSSHHBIX MAarHUTOB.

18.0mbIT Opcrena.

19.MarauTtHo€e 1osie TOKa. DJIEKTPOMArHHUT.

20./leiicTBE MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

21.2neKkTpoaBUraTesb MOCTOSHHOTO TOKA.

22.VccnenoBaHue SBICHUS 3JIEKTPOMAarHUTHOW WHTYKITUH.

23.0nbiTel Dapanes.

24.3aBUCHUMOCTh HANpaBJICHUs HWHAYKIMOHHOIO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

25.20eKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

I. OnbITel 1O HAOMIOJAEHUIO DJICKTPU3ALMM TEJI HWHIYKIUEH U [Opu
CONPUKOCHOBEHHH.

2. UccnegoBaHue MACUCTBHUS BJIEKTPUYECKOTO TMOJs HA MPOBOJHUKU H

TUDIEKTPUKHU.

CoOopka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH TOCTOSTHHOTO TOKA.

W3mepeHre U peryaupoBaHUe CHIIbI TOKA.

N3Mepenue u peryinpoBaHUe HANPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO YEpPE3 PE3UCTOP, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUSI HA PEIUCTOPE.

7. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb ANEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOAHUKA OT €ro JJWHBI, IUIOWAAUA MONEPEYHOTO
CEYEeHUs U MaTepHaa.

8. IlpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUH NPH  MOCIEA0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia Uil CWIbl TOKA MPU NAPAJUIEIBHOM COEIUHEHUH
PE3UCTOPOB.

10.Onpenenenne paboThl AIEKTPUISCKOTO TOKA, UAYIIIETO Yepe3 PE3UCTop.

11.0npenenenre  MOIIHOCTH  AJEKTPUYECKOTO TOKA, BBIACISEMONW Ha
pe3ucrope.

12.MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYLIErO0 4Yepe3 JaMIIO4Ky, OT
HaIpsHKEHUS Ha HEH.

13.0Onpenenenune KIIJ[ narpeBarens.

14.ViccnenoBanrne MarHUTHOTO B3aUMOJCHCTBHS TTOCTOSTHHBIX MAarHUTOB.

15.i3yueHre MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MIPU UX 00bEAUHEHUN
U pa3/eiICHUN.

16.MccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17.00bITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJEHCTBUS
KaTyLIK{ ¢ TOKOM M MarHUTa OT CHJIBI TOKA U HAIIPaBJICHUS TOKA B KaTYIIKE.

18.13yueHune nelcTBUS MATHUTHOTO TIOJISI HA IIPOBOJIHUK C TOKOM.

19.KoncTpyupoBaHue 1 u3ydyeHue padoThl JIEKTPOABUTATEIS.

20.1Uzmepenue KIIJI 35eKkTpoiBUTaTENbHON YCTAHOBKH.

21.0mBITBI IO MCCIENOBAHUIO SIBJICHHUS DJIEKTPOMAarHUTHOM WHAYKIUU:
UCCIIEJOBAHUE W3MEHEHUW 3HAYEHUS W HAIPaBICHUS WHIYKIIMOHHOTO

TOKa.
9 KUIIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBHWKEHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsMonuHenHoe aBrxeHue. CpeaHsas 1 MrHOBEHHas
CKOpOCTb TeJjla IIPY HEPABHOMEPHOM JIBHIKCHUU.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHEWHOe JBHkeHue. (CBoOomHOe
nageHue. OnsITel [anuies.

PaBHOMepHOE ABMXEeHHE MO OKpyxHOCTH. Ilepuoa u ydacrora oOpaiieHwus.
JInHeliHas U yriaoBas CKOPOCTU. LIEeHTpOCTpEMUTENIBEHOE YCKOPEHHUE.

ITepsebiit 3axkoH HeroroHa. Bropoii 3akoH HetoroHa. Tpernii 3akoH HerotoHa.
[IprHIMI CynepnoO3ULIANA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHsI: Cuila TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUs IOKOs1, IPYT'Ue BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHHE CBOOOIHOIO
nageHus. J[Bwxenne mianer Bokpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOE Tenmo. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsixecTH.

Nmnynsc tena. M3MeHenne uMmiynbca. VIMimysnbse cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE NBUKEHHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa cuil TSOHKECTH, YNPYTOCTH,
TpeHus. CBsA3b 3HEpruu u padotel. IloTeHnmanbHas S3HEPrus Tena, MOAHITOrO Hajl
IIOBEPXHOCTHIO 3eMiH. [loTeHIIManbpHas sHEPrus cKaToil npykuHbl. Kunetnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHUYECKOU
SHEPIUHu.

Jemoncmpayuu.

1. HabmroeHne MexaHU4ecKoro ABUKEHMS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME NyTe M TPACKTOPUW ABWIKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.



N3mepenne CKOpoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHMUS.
HccnenoBanune npu3HaKoB PpaBHOYCKOPEHHOTO JIBUKEHUS.
Habnronenue ABMKEHUsI TeJla MO OKPYKHOCTH.
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HaOntonenne MexaHU4YeCKUX SIBICHUM, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUHU OTHOCUTEIBLHO
KaOuHeTa QUBUKH.

7. 3aBUCUMOCTb YCKOpPEHHUsI Tejla OT MacChl Tejla U JSHCTBYIOIIEH Ha HEro
CHUJIBI.

8. HaOnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBHH TEJ.

9. M3meHeHue Beca Tena MpU YCKOPEHHOM JIBUKEHUU.

10.ITepenaua numnysbca Npyu B3aUMOJCHUCTBUN TEIL.

11.TIpeobpa3oBaHus IHEPTUU IPU B3aUMOJECHCTBUU TEN.

12.Coxpanenue nMIyJibca PYU HEYTIPYTOM B3aUMOJACHUCTBHH.

13.Coxpanenue uMITyJibca Mpy aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14.HabmtoieHne peakTUBHOTO JIBUYKEHUS.

15.CoxpaHeHue MEXaHUYECKOM SHEPTHH MPU CBOOOIHOM NaJACHUH.

16.Coxpanenrne MEXaHUYECKOW YHEPTUU MPU IBUKECHUU Te€JIa MO ICHCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomoul u onvimol.

1. KoHcTpyupoBaHue TpakTa AJisl pa3roHa W JAIBHEHIIEr0 PaBHOMEPHOIO
JBIDKCHUS IIIapUKA WIIN TEJICKKH.

2. OnpexneneHue CpelHEN CKOPOCTU CKOJBXKEHHS OpyCKa WU JBUKCHUS
HIapyKa 1o HaKJIOHHOM IIOCKOCTH.

3. OnpenenieHre yCKOPEHUs Tejla NPU PaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH TIyTH OT BPEMEHHU MIPHU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.

5. TlpoBepka THIOTE3BI: €CIM TIPH PABHOYCKOPEHHOM JBWXKEHUU 0€3
HAaYaJIbHOM CKOPOCTU IYTHU OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. VccnenoBanue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUSI.

7. Omnpenenenne Ko3HPUIMEHTA TPSHHUS CKOJIbXKEHHUS.

Onpenenenne KECTKOCTU MPYKHUHBI.

9. Omnpenenenne pabOThl CUIBI TPEHUS TIPU PABHOMEPHOM JIBH)KEHUU TeJa 1Mo

TOPU30HTATBLHON TOBEPXHOCTH.

*®

10.Onpenenenne padOThl CWJIBI  YOPYTOCTH TpH HOIBEME TIpy3a C
UCTIOJIb30BaHUEM HETIOABMKHOTO U MOJBUKHOTO OJIOKOB.
11.13y4yeHue 3aKkoHa COXpAaHEHUSI SHEPTUU.



Pa3znen 9. Mexannuyeckue Koy1e0aHUS U BOJIHBI.

KonebarenbHoe neukenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/I,
4acToTa, aMIUIMTyAa. MareMaTu4ecKui U NpyXKUHHBIM MasTHUKU. [IpeBpamienue
SHEPrUH MpH KOJIeOATEIbHOM JIBH)KEHHH.

3aryxatonue — koneOanus.  BwiHyxkneHHsle — konebanus.  Pe3onamnc.
Mexannueckue BoaHbl. (CBoilicTBa MexaHW4YecKux BOJIH. [IpoponibHble U
nornepeyHble BOJHBI. J[nMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TENE, CEUCMUYECKUE BOHBI.

3ByK. I'poMKOCTB 3ByKa M BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne konebaHuii Tel mod AEHCTBUEM CHJIBI TSKECTH U CHJIBI
YIPYTOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenune BeIHYKICHHBIX KOJICOAHHH U pe30HaHCA.

PacnipocTpanenue npoaoabHbIX U ONEPEYHBIX BOJH (Ha MOJCIIN).

Halnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKUM PE30HAHC.

JIaéopamopubze pabomul u onvimel.

1. Omnpenenenrie 4YacToThl M MEpUOAAa KOJEOAHMI MaTeMaTH4eCKOro
MasiTHUKA.

SIS

2. OmnpeneneHue 4acTOThI U EPHOJIAa KOJIEOAHHUM MPY>KMHHOTO MasITHUKA.
3. UccnenoBanue 3aBUCUMOCTH NEPHOJA KOJIEOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHbI HUTHU.
4. VccnenoBaHue 3aBUCUMOCTH MEepUoa KOieOaHUl MPYyKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. TlpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh MepuoAa  KojeOaHwuid
NPYKMHHOTO MasgTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yCKOpeHus CBOOOIHOTO TaICHUS.
Paznen 10. D1eKTPOMArHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE  ToJie.  OJJEKTpOMarHuTHble  BoOJIHBL.  CBoOMCTBa
AJEKTpOMarHuTHbIX BOJH. lllkana »iekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
DIJIeKTpOMarHuTHas npupoja cBera. CkopocTh cBeTa. BOaHOBBIE CBOMCTBA
CBeTa.
Jemoncmpayuu.
1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.



2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. V3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUJIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku ~— ceera.  IlpAmonuHerHOe
pacnpoctpaHenue cBera. 3atmenust Connua u JIlynel. Otpaxenue csera. [Lnockoe
3epKaJI0. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHUs cBeta. [lonHoe BHYTpeHHee
OTpaKeHHE cBeTa. VCHnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

JInnza. Xox nyyen B muH3e. OnTudeckas cucrema goTtoariapaTra, MUKpOCKOIa
U Teneckona. ['a3 kak ontudeckas cucremMa. bim3opykocTs U TabHO30PKOCTD.

Paznoxenue Oemoro cBera B cmektp. Ombitel HptoroHa. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Jemoncmpayuu.

[IpssMoMHEWHOE PACTIPOCTPAHEHUE CBETA.

OtpaxeHne cBeTa.

[Tonmyuenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cera.

ONTHYECKUH CBETOBO/I.

Xox mydeil B coOuparonieil JnHs3e.

XO0J Iy4yel B pacCenBaIOIIEH JINH3E.

[Tomyuenue n300pa>keHUii ¢ TOMOIIBIO JIUH3.

9. Ipunuun aeiictBus poroanmnapara, MUKpOCKOIIA U TEJIECKOTA.
10.Mopens riasza.
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11.Pa3noxeHnue 6en0oro cBeTa B CHEKTP.

12.1Tonyuenue 6eoro cBeTa MpH CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. MccnenoBanue 3aBUCMMOCTH yIja OTPa)XE€HUs CBETOBOIO Jyda OT yIJia
naJeHusl.

2. U3yyenne xapaKTepuCTHK N300paKeHUS MPEIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrJjia
NaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIIO».

4. TlonmyueHue U300paKEHUH C TOMOIIBIO COOMPAIOIIEH JTNH3BI.

5. Omnpenenenne (OKYCHOTO pacCTOSIHUSL U ONTUYECKOW CHIJIBI COOMparoiei
JIUH3BI.

6. OTBITHI 10 PA3TOKEHUIO OEJIOTO CBETA B CIIEKTP.



7. OnpITbl O BOCHPHUSITHUIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pasznes 12. KBanTOBBIC SIBJICHHS.

OmnswiTel Pesepdopaa m mmanerapnas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHe4yaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
aapa. Hykionnas wMopenbs aromHoro sapa. W3oronsl. PanuoakTtuBHBIE
npespaienus. [lepuoa nomypacnaga aTOMHBIX siEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAJ0BOTO M MAacCOBOI'O YHCEIL.
OHeprus CBs3M aTOMHBIX snuep. CBsa3p Macchl M 3Hepruu. Peakuuum cuHTe3a u
nenenus saaep. Ucrounuku sHeprun CosHIa U 3BE3I.

SnepHas osHepretuka. J[eMCTBUSA pagUOAKTUBHBIX H3JIyYEHUHW HA JKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CrexTpsl U3ITy4YEHHUsI U MTOTJIOLICHUS.

CHexTphl pa3aIuvHbIX ra3oB.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOLIUX U3ITYYEHUH.

Perucrpanus uznydeHus npupoAHbIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaOnroneHue CIUIOMHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE JHEPIUM YAaCTHUIBI IO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. Usmepenue paanoakTUBHOrO (PoHA.

IHoBTOpHUTEIBLHO-00001HAKO NI MOAYJIb.

[ToBTOpHUTENBEHO-0000IAIOMINIA MOYJIb NIPEAHA3HAYEH JJII CUCTEMAaTH3alun
¥ 00001IIeHNS TPEAMETHOTO COICPIKAHUS U OTBITA IEITeILHOCTH, MPUOOPETEHHOTO
OpU HU3YYEHUHM BCETO Kypca (pU3MKH, a TakXke A MNOJTOTOBKU K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHY MO (GU3HKEe s 00ydyaroluXcs, BHIOpABIIMX 3TOT
y4eOHBbII mpeaMerT.

[Ipu m3yyeHun AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATUZHPYIOTCS BUABI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYUBAETCS AOCTH)KEHHUE MPEAMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, GopMHUpyeTCs
€CTEeCTBEHHOHAY4YHasi TPAaMOTHOCTb: OCBOEHHE HAy4HBIX METOAOB HCCJIEIO0BAHMS
SABJICHUM TPUPOAbl M TEXHUKH, OBJIAJIEHUE YMEHUSIMH OOBSICHATH (PU3NUYECKUE
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SABJICHUS, TIPHUMCHAA IIOJYUYCHHBIC 3HAHUWS, pCllaTb 3agadd, B TOM YHUCIIC
Ka4CCTBCHHBIC U SKCIICPUMCHTAJIBHBIC.



[IpyHUIMIIMATBEHO AEATEIBHOCTHBIA XapaKTeP JaHHOTO pa3jiesia peain3yercs
32 CYyéT TOro, 4Yro OOydYalIlIHecs BBINOIHAIOT 3aJaHus, B KOTOPHIX UM
IIpeAJIaraeTcs:
Ha OCHOBE IOJYYECHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHATH
dbusndeckue SBICHUS B OKPY’KAIOIIECH MPUPO/IE U TTOBCETHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBaHUS (PU3UUYECKUX SIBJICHUH, B TOM
YHUCIIe U1 MPOBEPKU THUIIOTE3 U MIOJYUECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbI€ OCHOBBI HauWOOJie€ BaXKHBIX JIOCTHXKEHHN COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, MPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBLHIETI'O OBPA3OBAHUA

N3yuenune (u3mku Ha ypoBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpaBICHO
Ha JIOCTMIKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YIBTATOB.
B pesynbTare n3ydyeHus Gu3MKH HA yPOBHE OCHOBHOI'O 00IIIEero o0pa3oBaHMs

y oOyyaromierocss OyayT cOopMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTATHI B

YacTH:

® 1) mIaTpHOTHYECKOI0 BOCIIMTAHMS:

® - [POSIBJIEHWE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOMN
bu3nYecKoil HayKH;

® - [IEGHHOCTHOE OTHOIIECHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

® 2) rpamaaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKCHUI
busuKy;

® - OCO3HAaHHE BAXHOCTU MOPAIbHO-3THYECKUX IPUHLMIOB B JEATEIBHOCTH
Y4YEHOTO;

¢ 3))3CTETHYECKOr0 BOCIIUTAHUA:

® - BOCTHPUATHE ICTETHUYECKUX KAa4eCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

® 4) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

® - OCO3HAaHHME IIEHHOCTH (PU3NUYECKON HAayKHM KakK MOIIHOTO HHCTPYMEHTa
MMO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHS TE€XHOJOTMM, BAKHEWILEH COCTaBISIOLIEN
KYJbTYPBI;

® - pa3BUTUE Hay4YHOW J0OOO3HATENLHOCTH, MHTEpEca K HCCIE0BATEIbCKOM
JIESITENbHOCTH;



S5) ¢opMupoBaHusT  KYJbTYpPbl 3A0POBbS U  3MOLUMOHAJIBLHOIO
0J1aromosIyuns:

- OCO3HaHUE IIEHHOCTH Oe30MacHoro olpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH TIPAaBWJI OE30MAaCHOTO TIOBEACHHS Ha
TpaHCIIOpPTE, Ha JIOpOraxX, C AJIEKTPUUYECKUM U TEIUIOBBIM 00O0pYy/IOBaHUEM B
JIOMAIITHUX yCIIOBUSIX;

- chopMHUPOBAHHOCTH HaBbIKA pedieKcru, TPU3HAHUE CBOETO MTPaBa Ha OIIHOKY
M TAKOTO K€ MpaBa y APYroro 4eiOoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B pEIICHUU MPAKTUYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeabHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COIMAIbHOM HAMPABJICHHOCTH, TPEOYIOIIUX B TOM UKCIIe U (PU3NUECKUX 3HAHUI;
- HIHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPO(PECCUid, CBI3aHHBIX ¢ (PUBUKOIA;

7) 3K0JIOrn4eCKOro BOCIMTAHUS:

- OpHeHTaIusi Ha TpUMEHEHHe (U3MUECKUX 3HAHUU /I pElIeHHs 3a7a4 B
00JJaCTH OKpY’Kalollel cpenabl, IJIaHUPOBAHMS TOCTYNKOB W OLEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPeIbl;

- OCO3HAHHWE TI00AJIBHOTO XapaKTepa 3KOJIOTMYECKUX MPOOJIeM U MyTed uX
peuieHus;

8) aganTanum K U3MEHSIIOIIMMCH YCJOBHSIM COLUMAJILHOW W TPHUPOTHOM
cpeabl:

- MOTPEOHOCTh BO B3aUMOJICUCTBMU TIPU BBIMOJHEHUU WCCIEIOBAaHUN U
MPOCKTOB (HU3MYECKOW HANPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHHUIM
JPYTHX;

- TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
JIeATEIIbHOCTD;

- IOTPeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4yucie (HOPMYIUPOBAThH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

- OCO3HaHHWE JePUIIUTOB COOCTBCHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
buszuKuy;

- IUTAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUI;
- CTpEMJICHUE aHAIM3UPOBATH U BBIABIISATH B3aUMOCBS3U MPUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

- OIICHKa CBOMX JEWUCTBUM C Y4ETOM BIUSHUA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIO0AJIBbHBIX MOCIIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0cBO€HUS NPOrpaMMBbl 10 (PU3KMKE HA YPOBHE OCHOBHOT'O OOLIETO

oOpazoBanmsi y oOydaromierocsi OynyT chOpMHUPOBAaHBI MeTaNpeaMeTHbIe



pe3yJbTaThl, BKJIIOYAIOUINE T03HABATEIbHbIE YHUBEPCAIbHbBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKAaTHBHbIE  yHUBEpCaJbHble  Yy4eOHble  JEWUCTBUSA,  PETYJISTHBHbBIC
yHUBEpCalbHbIe yUeOHbIE 1EUCTBUS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

Ba3oBnle Jijornueckue AeiicTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUN);

yCTaHABIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PUKALINN, OCHOBAHHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHsSI B pacCMaTpPUBAaeMbIX (paKTax,
JAHHBIX ¥ HAOIOCHUSX, OTHOCSIINXCS K (PU3MUYECKUM SIBIICHUSIM;
BBISIBJISITH  TIPUYMHHO-CJICICTBEHHBIC CBSI3M TIPU HM3yYEHUH (PHU3UIECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIONH30BAHUEM JE€AYKTUBHBIX
¥ MHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(U3UYECKHUX BEIIMYHH,

CaMOCTOSITENILHO BEIOMPATH cIIoco0 perieHus yueOHoi pu3ndeckoil 3aaqaun
(cpaBHEHHME HECKOJIbKMX BAapHAaHTOB pElIeHHs, BBIOOp Hauboiee
MOJIXOJISIIIETO C yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ucciieqoBareLCKHe 1eCTBUA:

MCII0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 110 CAMOCTOSTENIBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(GU3MUECKUI DKCIEPUMEHT, HEOONIbIIOE HCCIEA0BAHUE (PUIUYECKOTO
SIBIICHMUS;

OLICHMBATh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHUIO,
MOJTyYEHHYIO B XOJI€ UCCIIEIOBaHUS UJTU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (POPMYIUPOBATH 0OOOIICHHS U BBIBOBI MO pe3yibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ unpopmaumeii:

MPUMEHSTh Pa3TUIHBIC METOJbI, HHCTPYMEHTBI U 3alPOCHI TIPH TIOUCKE U
otbope WHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOM
bu3nYeCKon 3a1a9H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUOB U (GOPM MPEACTABICHHUS;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJbHYIO (OpMYy MpeJCTaBICHUS
uHboOpMaIlMM W WUIIOCTPUPOBATH pelIaeMble 3aJa4dl  HECIOXKHBIMU
cXeMamu, IuarpaMmmaMu, HTHOU rpaukoi U uX KOMOMHALIMSIMHU.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

B X0/l OOCYXJEeHMsS y4yeOHOro marepuaya, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaEMON TEMBI
BBICKA3bIBaTh WJICW, HAIlCJICHHBIC Ha DEIICHUE 3aJaud U TOJICpPKAHHE
Onaro>keaaTeIbHOCTH OOIICHUS;

COTOCTABJISAITh CBOU CYXKICHHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
Jranora, oOHapy KUBaTh pa3IMuKle U CXOACTBO MO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
MyOIMYHO TPECTABISTh PE3yIbTAaThl BBIMOJTHEHHOTO (PH3UIECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaIbHON
paboThI IPU PEIICHUH KOHKPETHOM (PU3NUECKON TTPOOIEMBI;

NPUHUMATH eI COBMECTHOW NIEeATEIHHOCTH, OPTaHN30BBIBATH JCHCTBUSA
no e€ MOCTIKEHHWIO: paclpedensiaTh poJH, OOCYXIaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAINpaBICHUIO ¥ KOOPIUHUPYS CBOU JACUCTBHS C IPYTUMU YICHAMH
KOMaH/Ibl;

OIICHWBATh KAa4YE€CTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CHUTYyaIUsAX, TPEOYIOMINX
TUTSI petiieHusT GU3NIECKUX 3HAHUM;

OPUCHTHUPOBAThCS B  PA3IUYHBIX TOAXOJAX TMPUHATHS  PENICHUIN
(MHIUBHUAyaJIbHOE, TPHUHATHE PENICHUS B TPYIIE, MPUHATHE PEIICHUMA
TPYIIION);

CaMOCTOSTEIIEHO COCTAaBJIAThH aJITOPUTM PEIICHHS (DU3UICCKOMN 3a/1auu WU
IUTaHa HMCCIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYypCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NIPEIIaracMbie BAPUAHTHI PEIICHUMN;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOIHMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath 1jiaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTHUXKEHUSI  (HEIOCTHUXKEHHUS) PE3yJbTAaTOB
NeSITeTLHOCTH, JaBaTh OIICHKY MTPHUOOPETEHHOMY OIIBITY;



BHOCUTH KOPPEKTHBBI B JACSATENBHOCTH (B TOM 4YMCIIE B XOJ BBIIIOJHEHUS
(u3MYeCKOro MCCIEJOBAHMS WJIM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTh ce€0s1 HA MECTO JPYrOro 4ejJoBeKa B X0JI€ CIIOpa WU IUCKYCCUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;
IPU3HABATh CBOE MPaBO Ha OIMIMOKY MpU pelieHUuu (PU3NYECKUX 3a/1ay WU
B YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYTrOTO.

IHNPEJMETHBIE PE3YJIBTATHI

K xonity oOydenus B 7 KkJacce rnpeMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HaOMI0IeHNe, HKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BelecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIIMHEMHOE), TPAaeKTOpHUs, paBHOACHCTBYOIIAs
cuna, gaedopmanus  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath sBiIeHUS (qudQy3us, TEMIOBOE IBUKEHHE YacTHIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEpPHOE  JBWIXKEHUE, HHEpLUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalleHUs, Iepeada JaBIeHUs TBEPABIMU TEIAMMU, KUIAKOCTIMHU U ra3zamH,
atMoc(epHOe JaBJeHHE, IUIaBaHWE TeJ, MPEBpallleHUs MEXaHU4YEeCKOU
HHEPTUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh IMPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpYy’KarollleM MHpE, B TOM uucie (PU3UYECKHE SBICHUS B MPHUPOJE:
MpPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupoje, ACUCTBUE CHJIBI TPEHUS B TPHUPOJE W TEXHUKE, BIMSHHUE
aTMOC(EpHOTo JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TeJe YeJIOBEKa, PU 3TOM NEPEBOJUTh MPAKTUUYECKYIO 33]1auy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHUIA;
ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHMS, UCIOJIb3YS
dbu3nyeckue BeIMUMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS, yTh,
CKOPOCTb, CPEIIHSIS CKOPOCTb, CHJIa YNPYTOCTH, CUJIa TAKECTH, BEC TeJa,
cuJia TpeHusl, AaBiaeHue (TBEPAOTO TeNa, KUJIKOCTH, Ta3a), BRITAJIKUBAIOIIAs
CWJIa, MexaHu4deckas padoTa, MOIIHOCTh, IJIEUYO CHJIBI, MOMEHT CHJIBI,



KOA(QGUIUEHT TOJE3HOr0 JACMCTBUS MEXaHU3MOB, KHHETHYEeCKas U
NOTEHUUANbHASL JHEpPrus), NpU ONUCAHUM MPABWIBHO TPAKTOBATH
(bu3HYECKUI CMBICIT UCIIOJIB3YEMbIX BEJIMYHMH, UX 0003HAYEHUS U €IUHULBI
¢u3NYeCKUX BEIWYMH, HAXOIUTH (HOPMYIBI, CBS3BIBAIOLINE JTAHHYIO
(¢u3NYeCKyI0 BEIUMYMHY C JAPYTUMHU BEJIWYMHAMH, CTPOUTH TpapuKku
U3YyYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs pelyara (0Joka),
«30JI0TOE€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
BHEPrHM, NpPU 3TOM [JaBaThb CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa H
3aMKChIBATH €70 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE SIBJICHUS, IPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh [IPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JOTMYECKHX IIAaroB ¢ ONOpPOM Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, (PU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THhle 3a7adyd B |—2 JEHCTBHUS, HWCHOJIb3Yysd 3aKOHbBI U
dopMyIibl, CBsI3bIBaOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIn3a
YCIJIOBUS 33/1a4y 3alUCBIBATh KPaTKOE yCIOBHE, MOJCTABIATh (pU3MUECKHE
BEJMYUHBI B (OPMYJIBI U TMPOBOJUTH PACUYEThl, HAXOAUTHh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBbIE JJI1 pEUIeHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh MNpoOJeMbl, KOTOpPbIE MOXKHO PEUIUTh MPU MOMOIIH
(u3NYECKUX METO/OB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH POBEPSIEMOE
MPEANoiIoKeHue (TUIOTE3Y ), pa3iniaTh U MHTEPIPETUPOBATH MOTYUYEHHBIN
pe3ynbTaT, HaXOAWTh OLIMOKM B XOJE OIbITa, JI€JaTh BBIBOABI IO €r0
pe3yibTaTam;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SIBICHUW WK
(u3nYeCKUX CBOUCTB Tel: (POPMYIHPOBATH IPOBEPSIEMBIE ITPEATIOI0KEHHUS,
coOUpaTh YCTaHOBKY U3 MPEMJIOKEHHOI0 000PYI0BaHUs, 3alUChIBATh X0
ombITa U (POPMYITHPOBATH BHIBOBL;

BBIIIOJIHATH MPSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIHOJb30BAaHUEM aHAJIOIOBBIX H
nu(@pOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUS MPUOOPOB C Y4YETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMYUHBI OT
JIPYrol € HCIIOIB30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH ITyTH
PAaBHOMEPHO ABMXKYILErOCs TEJNA OT BPEMEHU IBUKEHHUS TEJA, CUJIbI TPEHUS



CKOJIBKEHHUSI OT Beca Tella, KauecTBa OOpabOTKH TOBEPXHOCTEH Tel M
HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIATU CONMPUKOCHOBEHUS TEJl, CHUJIbI
YOPYTOCTH OT YUIMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CHUIIBI OT 00BhEMaA
NOTPYXEHHON YacTH Tella ¥ OT TUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBUI
IUIaBaHUsl TEJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO WCCIEAOBaHUsA, CcOOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, Clenys MPeaoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOJTYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BHUIE
MPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCJIeIOBAHNUS,

MIPOBOJUTh KOCBEHHBIE H3MEpeHUs (HU3UYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKWBAIONIAS CHJIA, JACHCTBYIOIIAsS Ha TMOTPYXEHHOE B
KUJIKOCTh  TeNo, KOA(DQPUIMEHT TMOJE3HOr0  JEUCTBHUS  MPOCTHIX
MEXaHU3MOB), CJeAysd MNPEII0KEHHON WHCTPYKIUHU: TMPU BBINOJTHEHUH
U3MEpPCHUI COOMpaTh DSKCIMEPUMEHTANBHYIO YCTAHOBKY W BBIYUCIISITH
3HAYCHUE UCKOMOU BEJIMYHUHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH TPHU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIIMIBI JACHCTBUS NMPHUOOPOB M TEXHUYCCKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOJABUKHBIM W HETIOJABUKHBIA 010K, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX oOmnucaHus (B TOM 4YHUCIE:
MOJIINITHAKY, YCTPOWCTBO BOJAOIPOBOJAA, THUIAPABIMYECKUN TIpecc,
MaHOMETp, BEICOTOMEP, OPIIHEBONH HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (PM3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HMH(OpMALUMIO O  TIpUMEpax)
NPaKTHYECKOTO HCIONIB30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
XKU3HU JJ1 obecriedeHus: 6€30MacHOCTH MPH OO0paIleHUH C MPUOOpaMu |
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 37I0POBBS M COOTIOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBISATh OTOOP HWCTOYHMKOB WHpopManuu B VHTepHeTe B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUA W TYTEM CPAaBHCHHS PA3IUYHBIX HCTOYHUKOB BBIJCISITH
uH(pOpMAINIO, KOTOpas SIBJISIETCS MPOTHBOPEYMBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;



UCIIOJIb30BAaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
JIUTEPATypy HU3NUECKOTO COJEPKAHMS, CIIPABOYHBIE MAaTEPHAIIbI, PECYPChI
cetu MHTepHeT, BIaneTh NpuéMaMM KOHCIEKTHPOBAHUSA TEKCTA,
npeoOpa3zoBanus HHPOPMAITUN U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHBIE KPATKHE MHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIUU (PU3NYECKOTO COACpP>KAHUSA, B TOM
yuclie MyOJuYHO IeNIaTh KpaTKue COOOIIEHUs O pe3yibTaTaX IPOEKTOB MU
y4€OHBIX UCCJEOBAHUM, TIPU ITOM IPaMOTHO MCMOJIb30BATh WM3yUYCHHBIN
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHHUE
IIPE3EHTALUEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUMN pacIpeesTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CIEIWUTHh 3a BBIOJHEHHEM IUIaHA JCHUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIA  BKJAJ B  JEATEIbHOCTb  T[PYNIbl,  BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kJacce rnpeMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCTIOJB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TETNIOBOE IBUKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAIIIMUYECKHE U
amMop(dHble TeNa, HACBHIIEHHBI W HEHACBHIIICHHBIM Map, BIAXXHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DHEPrusi, TEIUIOBOW JBHUTaTelNb,
AIIEMEHTAPHBIN SIEKTPUUCCKHUNA 3apsi, SICKTPUUECKOE TMOJIe, TIPOBOTHUKH
U TURJIEKTPUKH, TOCTOSHHBIN AMEKTPUUYECKUIN TOK, MArHUTHOE TI0JIE;
pa3nauyath SIBIECHUS (TEIUIOBOE pacIlMpeHHe W cXKaTue, Terionepenaya,
TETJIOBOE paBHOBECHE, CMauMBaHUE, KAWUISPHBIC SBICHUS, UCIIApEHHE,
KOHJICHCAIWs, TUIaBJICHUE, KpUCTAIIU3alus (OTBEpJeBaHUE), KHUIICHHE,
TerIonepeaya (TerIonpoBOIHOCTD, KOHBEKIIHS, U3ITyYeHHE),
AIIEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3apsA0B, ACUCTBUS IIIEKTPUUECKOTO
TOKa, KOpPOTKO€ 3aMblKaHWE, B3aUMOJCHCTBUE MAarHUTOB, JEHCTBHE
MarHUTHOTO T0JI1 Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs WHIYKIIHS)
0 ONHUCAaHWIO UX XapaKTepHbIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE;

pacrmo3HaBaThb MPOSIBICHHE HW3YYEHHBIX (PU3MUYECKUX SIBICHUH B
OKpYy’KalolleM MHUpe, B TOM 4YHCIe (QHU3UYECKUE SIBICHUS B IPHPOJIE:
MOBEPXHOCTHOE HATSHKEHHUE W KaMWUIApHBIC SIBICHUS B MPHUPOJE,
KpUCTalIbl B mpuponae, uznydenue ConHLA, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpU3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DIIEKTPHUUECKHUE
SBJIEHUSI B aTMocdepe, JIEKTPUUECTBO JKMBBIX OPraHM3MOB, MarHUTHOE
noje 3emiu, ApeiiQ MOIHOCOB, POJIb MATHUTHOTO TTOJISL IS )KU3HU Ha 3emue,



[IOJIIPHOE CHUsSHUE, IIPU OTOM IIEPEBOAUTH IIPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKK) (PU3NUYECKUX
SIBIICHUI;

OMHCHIBATh U3yUEHHBIC CBOMCTBA TN U (PU3NUYCCKUE SBICHUS, UCIOIB3YS
¢usnyeckue BeIMUUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrHsi, KOJIUYECTBO
TEIUIOTBI, YJEIbHAas TEIIOEMKOCTh BEIIECTBA, YZACJIbHAsA TEIUIOTA
IUIaBJICHUS, YJIeNbHAsl TEIJIOTa IapooOpa3oBaHus, yJeibHas TEIIOTa
CropaHusi TOIUIMBA, KO3(DPPUUMEHT NOJE3HOr0 JEWUCTBHUS TEIIOBON
MAaIlHBI, OTHOCUTEIBbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKa, OJJICKTPUYECKOE HAIpsDKEHUE, CONPOTHUBIECHHE IIPOBOJHHUKA,
yZI€IbHOE CONPOTHBIIEHUE BELLIECTBA, pab0Ta U MOILIIHOCTb AJIEKTPUUECKOTO
TOKa), MpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PUBMUECKUI CMBICT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYECHUS U €IUHULbI (DU3UUECKUX BEJTUYMH,
HaXOAWTh (POPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (U3MYECKYIO BEIHUYUHY C
OPYTMMH BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBHUCHUMOCTEH
(u3NYECKUX BETUYHH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS U MPOLECCHI,
WCIIOJb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETHUECKON TEOpUU
CTPOEHHs BEIIECTBA, MPUHLMI CYNEPHNO3ULNN IOJEH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH Oma JJis yyacTKa LelH, 3aKOH
JIxoynsa—JleHna, 3aKoH COXpaHEHUsI SHEPTUHU, [IPU I3TOM JaBaTh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3aMMCHIBATh €0 MAaTEMATUYECKOE BHIPAKEHHUE;
OOBSCHATH (U3MYECKHE TPOLECChl W CBOMCTBA TeN, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOrn4ecKux
iaroB ¢ omnopod Ha 1—2 M3y4eHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a7adyd B 2-3 JCHCTBUSA, HCIONB3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIUE (DU3MUECKUE BEIWYUHBL: Ha OCHOBE aHajIu3a
yCJIOBUSA 3aJadd 3alMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX [UIsl pElIeHHs 3aJauyd, BBIOMpATh 3aKOHBI WU (QPOPMYIIBI,
HEoOXonuMble ISl €€ penieHusl, NPOBOAUTH PacYEThl U CPAaBHUBATH
NOJTy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUYUHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pEIIUTh MPU MOMOLIH
(bu3MYEeCKUX METOAOB, HCIOJIb3Ysl OMHCAHUE MCCIIEIOBAaHUSA, BbIACIATDH
IIPOBEPIEMOE  IPEANOJIOKEHUE, OLEHUBATh IIPABUJIBHOCTH IIOPAIKA
IIPOBEICHUS UCCIEA0BAaHU, €]IaTh BEIBOBL;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUH WK
(¢u3nyecKux CBOWCTB TeN (KANUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS



BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi IpH M3IYYEHMH OT I[BETa H3Iy4aroule (MOrIomarouieil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEpPaTyphl KUJIKOCTH U
IJIOMAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alWs Tel W B3aUMOJCHUCTBHE
NIEKTPUYECKUX  3apsA0B, B3aUMOJEHCTBHE IOCTOSIHHBIX MAarHUTOB,
BHU3YaJIM3alMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHSI
MarHUTHOTO TOJS HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBa DJIEKTPOABUTATENI IOCTOSHHOIO TOKa): (OpMYJIUpOBaTh
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHus, OMUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;
BBIIIOJIHATH IIPSIMBIE U3MEPEHHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BJIaKHOCTH
BO3/lyXa, CUJIBI TOKA, HANPSIKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKHUX BEIIMYMH, CPAaBHUBATH pPE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUMHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSAMBIX HU3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM TOMEPEYHOro
CEUYEHMS U YAEIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYLIEro 4epe3 MPOBOJHMK, OT HANOpsDKEHWs Ha  [POBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIIBHOIO M IMApPaJUIEIbHOIO  COEAMHEHUM
IPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY M
BBINIOJIHATh M3MEPEHHUs], Clenys NpPEIOKEHHOMY IUIaHy, (DUKCUPOBAThH
pe3yIbTaThl HOJYYEHHOW 3aBUCUMOCTH B BU/IE TaOJIHII U TpauKOB, 1e1aTh
BBIBOJIBI 11O pE3yJIbTaTaM MCCIIEI0BAaHNUS;

IPOBOJNTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BeIUYMH (yIesbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE TMPOBOJHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs, COOMpaTh
IKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJIENysl NPEIJI0KEHHON MHCTPYKLHH, U
BBIYKCIIATH 3HAUECHHUE BEJIMYNHBI;

co0roAaTh NnpaBuia TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM,;

XapaKTEepU30BaTh NPHUHIMUIBI  JEHCTBUA H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONIOPOM HA MX ONUCAHUS (B TOM YHCJIE: CUCTEMA
OTOIUIEHHUS IOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJILTMETD,
CYETUMK DIJIEKTPUUECKOW DHEPruM, 3JIEKTPOOCBETUTENbHbIE TNPUOOPHI,
HarpeBaTeIbHbIC ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
PEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUIATEIb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMUS O CBOMCTBax (PM3MUYECKUX SIBICHUI U HEOOXOIUMBIE
(u3nyeckue 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTENbHBIC
npuOOPHI MO CXEMaM M CXEeMATHUYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, IBUTATEIb BHYTPEHHETO CropaHusl,
AIIEKTPOCKOI, PEOCTaT), COCTaBJISITh CXEMbl SJIEKTPUUYECKUX IIeled ¢
MOCJIEI0BATEbHBIM U NapaJlIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3auyas
yCJIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX TIETICH;

NPUBOJIUTHL  MpUMEPHl  (HaXOAUTh  HUHPOPMAIMIO O  MOpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU I obecriedeHus: 0€30MacHOCTU MPH OOpaIleHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS M COOTIOICHHS HOPM
HKOJIOTUUYECKOTO MOBEJICHHS B OKPYKAIOIIEH CpelIe;

OCYIIECTBJIATh TMOWCK HWHOpMaUK (PU3UUECKOTO COJEpkKaHUS B
NuTepHeTe, Ha OCHOBE HUMEIOIIMXCA 3HAHUW W TYyTEM CpaBHEHUS
JOTIOJTHUTEHHBIX HICTOYHUKOB BBIJICIISATh HHPOPMAIIHIO, KOTOPASI SIBISICTCS
MPOTUBOPEUYUBON UM MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BHIMIOJIHEHUH YYEOHBIX 3aJaHUI HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3NYECKOTo COJIepKaHUsI, CIIPABOUYHbBIE MAaTepUaIIbl, PECYPCHI
cetu UHtepHeT, BiaaeTh NpUEMAMHM  KOHCIIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIE MHUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mass uHPOpMANMI0O W3 HECKOJIBKMX HCTOYHUKOB (PUBHYECKOTO
COJCp)KaHUs, B TOM 4YHCIE MyOJIMYHO TMPEACTABIATH PE3yJbTaThl
MPOCKTHOW WJIM UCCIEAOBATEIBCKON NIESITEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TIOHATHIHBIM anmapat Kypca (QU3UKH,
CONPOBOK/IaTh BBICTYIUICHUE TIPE3CHTALIUEN;

IpU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIEAOBAHUN (PU3MUECKUX
MPOIIECCOB pacHpeAesisiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33J]Ja4aMU, CIEIUTh 3a BHIIOJHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIaa B
NEATEIbHOCTh TPYNIIbI, BBICTPAaUBAaTh KOMMYHHUKAaTHUBHOE B3aUMOJEHCTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xonIy oOydenus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBMXKCHUS, aedopmalius
(ympyrasi, mjgacThuyeckasi), TpPEHHUE, LEHTPOCTPEMHUTEIHLHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO,
IEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa



3JIEGKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTPhl UCITyCKAaHUS U MOTJIOIIEeHUs, anbda, 6eTa- U raMMa-u3IIydeHus,
U30TOIIbI, SIICPHAS YHEPTETHKA,;

pa3nuuaTh SIBICHUSA (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHKEHHE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBIIKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, pEaKTUBHOE ABI)KECHUE, KojeOaTelnbHOe IBMKCHHE (3aTyXarollue W
BBIHY’KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPAKEHHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE U TMPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIOKEeHHE OeI0ro CBeTa B
CHEKTp M CJOXXEHHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBCHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE IMHEHYATOTO CIEKTpa
U3TyUYEHHS ) TI0 OMMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTb NPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpy>KaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPUPOJE:
IPUIUBBI U OTIUBHI, IBIKEeHUE TuTaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JBUKCHHE OJKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKMBOTHBIMH,
3eMJIETPSCEHHE, CEMCMHUYECKHUE BOJHBI, I[yHaMH, 3XO0, I[BeTa TeJ,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OUOIOTHYECKOE NECUCTBHE BUIAUMOTO,
yIbTPapUOIETOBOTO M PEHTTCHOBCKOTO H3JIy4YCHHI, €CTECTBEHHBIN
palvOaKTUBHBIA (POH, KOCMHUYECKHE Iy4H, PaJAMOAKTUBHOE H3ITyUCHHE
OPUPOJIHBIX MMHEPAJIOB, JCHCTBHE pPAJMOAKTUBHBIX W3IIyYCHUUH Ha
OpraHM3M 4YeJIOBEKa), MpPH 3TOM INEPEeBOAMTHh NPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIACNATh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OTHCHIBATh U3yUEHHBIC CBOMCTBA TN U (PU3NUYECKUE SBICHUS, UCIOIB3YS
¢usnyeckue BETUYMHBI (CpeOHSsi U MTHOBEHHash CKOPOCTh Tejla Mpu
HEpPaBHOMEPHOM JIBUKEHHUH, YCKOpPEHHE, MepeMEIleHue, MyTb, YIJIOBas
CKOpPOCTb, CHJIa TPEHUS, CUJla YIPYroCTH, CHUJIA TSXKECTH, YCKOPEHHE
CBOOOMHOTO TAJCHHs, BEC Tella, HWMIYJIbC Tela, WMITYJIbC CHIIBI,
MEXaHW4YecKass paboTa W MOIIHOCTb, MOTEHIMANbHAs JHEPrusl Tena,
HOJHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLUAIbHASI 3HEPTUs CKATOU
PY>KUHBI, KHHETUYECKAas JHEPT U, ITOJTHASI MEXaHUYECKast SHEPTHsl, IEPUO]T
¥ YacToTa KoJieOaHWH, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTelb NPEJIOMIICHUS Cpebl), NpPU OMHCAHUU
NPaBWJIBHO TPAKTOBATh (U3MYECKUN CMBICT HUCHOJIB3YEMBIX BEJIHUYHH,
0003HaueHUA W EIUHMIIBI (U3UUYECKUX BEIWYUH, HAXOAWUTHh (DOPMYIIBI,



CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,
OPUHIMI CYNEPHO3ULIHMH CHJI, NPUHLUUI OTHOCHUTEIBHOCTH ['amuies,
3aK0Hbl HBIOTOHA, 3aKOH COXPaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsSJ0BOTO U MACCOBOTO YHCEI
IOpU SIIEPHBIX PEaKUusAX, NPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alMChIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSACHATh (U3NYECKHE MPOLECChl W CBOMCTBA Tell, B TOM YHUCIE U B
KOHTEKCTE CHTyalud INPAKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[IaroB € ONopoid Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBICHHIA,
bu3nyeCcCKuX 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

peniaTh pacu€THbIE 3a/1a4d (OMUPAIOIITUECS HA CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIUYMHBL: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ]a4M 3aMHChIBATh KPATKOE YCIOBUE, BBIABIISTh
HEJIOCTAIOIINE WM W30BITOYHBIC TaHHbIE, BEHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE [UISl pEIlIeHUs, MPOBOJUTH pAcu€Thl M OLICHUBATH
PEATMCTUYHOCTh MOJTYYEHHOIO 3HAUYEHUS! (PU3NYECKON BETNUHHBI;
pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOXKHO pEUIUTh MpPU MOMOIIU
(U3MYECKUX METOAOB, HCIOIb3ysl OMHCAHUE MCCIIEJOBAaHUS, BbIACIATH
IPOBEPAEMOE NPEANOIOKEHNE, OLEHUBATh MPAaBWIBHOCTh MOPAJKA
IPOBEICHUSI  UCCIENOBAaHMs, JI€NaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3MYECKUX SIBICHUN WIIU
(¢u3HYecKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HprloTOHa, 3akoHa
COXPAaHEHHUS SHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJEOAHWN MPYKUHHOTO
MasiTHHKa OT MAaccChl Tpy3a M JKECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY1bl MaJIbIX KOJIEOaHUM, MPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHre Oenoro cBeTra B CHEKTP, U3YyUEHUE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOMCTB HW300pakKeHHsI MpeaMeTa B coOuparomen
JUH3€, HAOMI0OJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITENIBHO  COOMpaTh YCTaHOBKY W3 M30BITOUHOro Habopa
000pyI0BaHUsl, OMMUCHIBATH XO/1 ONBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBATH
BBIBOJIbBL;

IPOBOJUTH NPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpENeIsis
cCpelHee 3Ha4YeHHEe U3MepsieMOM BeIUYMHBI ((POKYCHOE pacCTOSIHHUE



coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOpP cmocob0a H3MEPEHHs
(M3MepUTENbHOTO MpHdOpa);

NPOBOJNTH HCCIEAOBAHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
WCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHH TTPU
PAaBHOYCKOPEHHOM JIBIDKCHMHM 0€3 HadaJbHOW CKOPOCTH, TIEpHOJa
KOJIeOAaHUH MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpaKeHHUs CBETa OT yrja MaJeHWs W yria MPEJOMJICHHS OT YIJia
NaJIeHNs): T[UIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSTENbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  TMOJYYCHHOW 3aBUCUMOCTH
bu3nUecKuX BEJIMYMH B BUAC TAOJIUIl M TpaUKOB, JeJIaTh BBIBOJIBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

IIPOBOJUTh KOCBEHHBIC HW3MEPCHHS (U3MYECKUX BEIMYMH (CPETHSISA
CKOPOCTh U YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JBUXCHHUH, YCKOPCHHE
CBOOOJTHOTO TAaACHMS, >KECTKOCTh TMPYXKUHBI, KOIPQPUIIMEHT TPECHUS
CKOJIBKEHHS, MEXaHuueckass paboTa M MOIIHOCTh, YacTOTa M TIEPHUO]
KOJIeOAaHUI MaTeMaTH4YeCKOT0 W TPY)KHHHOTO MAsTHHKOB, ONTHYECKas
cujga coOuparonied JUH3bL, PaAUOAKTUBHBIN  (GOH): TJIAHUPOBATH
U3MEpPCHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJHSTH
U3MEpPEHUs, CIeaysl MPEIJIOKEHHONW WHCTPYKIIUHU, BBIYHUCIATH 3HAYCHHE
BEJIMYMHBI M aHAJTM3UPOBATH MOJIYICHHBIC PE3yIbTaThl C YIETOM 3aJaHHOU
TIOTPEITHOCTH U3MEPCHHIA;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DU3UYECKUX MOJIETeH:
MaTepuaiabHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JTNH3a, IJIaHeTapHas MOJEb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh MNPHUHIIUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa MX oOmucaHus (B TOM 4YHUCIE:
CIUJIOMETp, MATYMKH TOJIOKEHHUsS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3MMETp, KaMmepa BuiabcoHa), WCHONB3ys 3HAHHUS O
CBOWCTBax (U3MUECKHX SBICHUA U HEOOXOIuWMble (U3HUECKHE
3aKOHOMEPHOCTH,

UCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX IPOIECCOB
Py PEIICHUN YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300paKeHHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(POPMALMIO O  MpUMEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEJHEBHOU
XKU3HU N1 oOecrieueHnust 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHMSI B OKPYXKAIOILLEH CPEE;

OCYIIECTBIIATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIIHMPYSI MOMCKOBBINA 3aMpOC, HAXOAUTh
NyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBINOJIHEHUN Y4€OHBIX 3a/laHUi HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MUECKOT0 COAEpKaHUs, CIIPAaBOYHbIE MaTepUabl, pECYpPCHI
cetu HMuTepHer, BnaaeTb MNpuUEMaMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE
uHGOpMaAIllMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHMUS,
nyOJIMYHO IPEACTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEeSATeNbHOCTH, TMPU O3TOM TPAMOTHO  HCIIOJB30BaTh  HM3YUYEHHBIN
NOHATUWHBIN ammapar HM3y4yaeMoro pasfena (PU3UKM U COMPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEN ayauTOPUHU
CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KITACC

KoaunuyecTBO 4acoB

Ne ni/m HanmMeHoBaHMe pa3/ie/ioB U TeM IPOrpaMMbI B Kontpoutr
cero
padoTbl
Paznen 1. ®usnka u €€ poJib B NO3HAHUYU OKPYKAKOIEr0 MUpPa
1.1 ®du3uka - HayKa 0 Ipupoae 2
1.2 DOU3NYECKUE BEITUYNHBI 2
1.3 EcTecTBeHHOHAYUHBIM METO/ TO3HAHUS 2
Uroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeleHHs 0 CTPOCHHH BellleCTBA
2.1 Crtpoenue BemiecTBa 1
2.2 JIBr>xeHue 1 B3aMMOJICHICTBHE YaCTHIl BEIIECTBA 2
2.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA 2
Hroro no pazaeny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
3.1 MexaHuuyeckoe OBMKEHUE 3
3.2 WNuepuus, macca, INIOTHOCTh 4
33 Cwa. Bunae! cun 14 ]



Hroro no pasneny

Pasnen 4. /laBiienue TBEPABIX TeJl, KUIAKOCTEH M Ta30B

4.1

4.2
43
4.4

HMasnenue. llepenaya nasneHus TBEPABIMU TEIaMH,
KUJIKOCTSIMU U Ta3aMU

JlaBiaeHue KuJIKOCTH

ATMochepHOe TaBiIeHHE

JlericTBUE )KUJKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEIIO

Utoro no pazneny

Paznen 5. Pabora u MOIIHOCTB. DHEPrust

5.1
52
53

Pa6oTa 1 MOLTHOCTB
IIpocTsie MeXaHU3MBI
Mexanudeckas JHEprus

Hroro no pazneny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
8 KIIACC

Ne i/

HaumeHoBaHue pa3iei0B ¥ TeM MPOTrpPaMMbl

Paznen 1. TenyioBble ABJIECHUSA

1.1
1.2

CrtpoeHue U CBOICTBA BEIIECTBA
TermoBbie MpoLECCHI

Uroro no pazaeny

Pa3znen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS

2.1

2.2
23
2.4

DNEeKTpUYECKHE 3apsaabl. 3apsHKEHHBIE Tea U UX
B3aUMOJICHCTBUE

IToCTOSIHHBIN 3IIEKTPUYECKUM TOK

MarHuTHbI€ SBICHUSA

DneKTpOMarHuTHas MHAYKIHS

Hroro no pazneny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

9 KUIACC

Ne i/

HaumenoBanue pa3ae/ioB U TEM IIPOrpamMmmMmabl

21

KoanuyecTBO 4acos
KonTpor

Bcero
padoThI

21
28

20

37

KoandyecTBO 4acoB
Bcero Kountpou:
padoThbI



Pasznen 1. Mexannuyeckue siBJICHUA

1.1 Mexannueckoe IBUKEHHUE U CIIOCOOLI €r0 OIMMCaHUS 10

1.2 B3auMmozeiicTBue Ten 20

1.3 3aKOHBI COXpaHEHUS 10
Wroro no pazaeny 40
Pa3pen 2. Mexann4ueckue K0OJIe0aHUA U BOJHBI

2.1 Mexannueckue KoneOaHus 7

2.2 MexaHnueckre BOJIHBL. 3BYK 8
Hroro no paszneny 15
Pa3jen 3. DieKTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHbIE BOJIHBI

3.1 DNEKTPOMarHUTHOE MOJIE€ U AIEKTPOMArHUTHBIE BOJIHBI 6
Hroro no pazneny 6
Pasnen 4. CBeToBbBIE AABJIEHUS

4.1 3aKOHBI PacCIpOCTPAaHEHHUS CBETA 6

4.2 JIuH3bl 1 onrTHYeCKUE PUOOPHI 6

43 PaznosxeHue 6enoro cBeTa B CIEKTP 3
Hroro no paszueny 15
Pa3nen 5. KBanToBBI€ SIBJICHUS

5.1 Hcnyckanue u norioumeHne cBeTa aTOMOM 4

5.2 CrpoeHue aToOMHOTO sijipa 6

53 SnepHble peakuuu 7
Hroro no pazneny 17

Paspnen 6. IloBTopuTe1bHO-00001112I01IHI MOAYJIb

[ToBTOpEeHme u 0000IIEHUE CoepKaHus Kypca (PU3HKH

6.1 9
3a 7-9 kiacc

Hroro no pazaeny 9

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmmuecTBo yacos
Ne i/ T K
n/n eMa ypoka Beero OHTPOJIbHBbIE
padoThI
®dusuka — HayKa O IPUPOJIE.
1 SIBnenus npupoasl. dusnyeckue 1

ABJICHUA
2 MexaHn4uecKHe, TEIIOBRIE, 1



10

11

12

13
14

15

16

17

ANEKTPUUECKUE, MAaTHUTHBIE,
CBETOBBIC, 3BYKOBBIC SIBJICHUS
dusnuecKue BeITUYUHBI U UX
U3MepeHHe

Ypok-uccnenoanue "M3mepenue
TEMIIepaTypbl IPU IOMOIIN
KUJKOCTHOTO TEPMOMETpA U
JaTYMKa TeMIlepaTypbl"

Kak ¢usuka u apyrue ecTecCTBEHHbIE
HayK{ U3Y4aloT MPUPOJLY.
EcTecTBeHHOHAy4HBIN METO/
no3HaHus. Onucanue GU3nIecKux
SIBJICHUU C IIOMOIILIO MOJEIEH
VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI: JATBHOCTh MOJIETA
HIapyKa, MyIeHHOI o
TOPU30HTANIBHO, TEM OO0JIbIIE, YEM
OoJblIe BHICOTA ITyCcKa"

Crpoenue BemectBa. OMBITHI,
JTOKa3bIBaIOIINE JUCKPETHOE
CTpOECHHE BEIEeCTBA

JIBr>KeHre yacTuIl BEIeCTBa
VYpoxk-uccnenopanue «OMbITHI O
HaOJIO/ICHUIO TETNIOBOTO
pacCUIMPEHHUS Ta30BY

ArperatHble COCTOSIHUSI BEIIECTBA
B3aumocBs3b MeXly CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHMI BOJIbI

MexaHnyeckoe ABUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
JIBUKEHUE

Ckopoctb. Ennnunel ckopoctu
Pacuer myTu u BpeMeHU ABUKECHUS
Wnepuus. 3aK0H UHEPLUH.
B3anmoneiicTBre Ten Kak IpuYrHa
WU3MEHEHUS! CKOPOCTH JIBUKEHHUS TeIl
IImoTHOCTH BemecTBa. Pacuer
Macchl 1 00beMa Tella 1o ero
MJIOTHOCTH

JlaGopaTtopHnast pabota



18

19

20

21

22

23

24
25

26

27

28

29

30

31

32

«OmnpenenexHue MIOTHOCTH TBEPAOTO
Tena»

Pemenue 3anay 1o reme
"[ImoTHOCTH BemecTBa"

Cuita Kak XapakTepHUCTHKA
B3aumMoencTus Tei. Cuiaa
yrpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yueHue
3aBUCUMOCTH PACTSKEHUS
(medopmanun) mpy>KUHBI OT
IIPUWIOKEHHON CUJIBI»

SBnenne Tarorenus. Cuma TSHKECTH
CBs13b MEX]Ty CHJION TSYKECTH U
Maccon tena. Bec Tena. Pemenue
3aga4 o treMme "Cuna Ttsoxkectn"”
Cuiia TSKeCTH Ha APYTrux MJIaHeTax.
du3nuecKue XapakTepUCTUKI
TJIaHEeT

Hsmepenue cuit. lunamomerp

Bec tena. HeBecomocTh

CrnoxxeHue IByX CHl,
HaIIPaBJIEHHBIX 11O OJJHOM MPSAMOH.
PaBHOElCTBYIOIIASA CHIT

Pemenwne 3agau mo Teme
"PaBHonelicTByrOMmAas cui”

TpeHune CKOIbKEHUS U TPEHUE
nokos. Tpenue B ipupojae u
TEXHHUKE

JlaGopaTtopHast pabora «3yuenue
3aBUCUMOCTH CHJIBI TPEHUS
CKOJILYKCHHS OT CUJIbI JABIICHUS B
XapakTepa COMPUKACAIOLINUXCSA
MTOBEPXHOCTEW»

Pewienue 3anau Ha onpeneneHue
PaBHOJICUCTBYIOIIEH CUJIIBI
Pemenue 3anau o temam: «Bec
tenay, «[ padpuyueckoe n3oobpakeHue
crny, « CUIIBDY,
«PaBHOAECHCTBYIOIIAS CHIDY
KoHTposbHast paboTa 1mo TeMam:
«MexaHn4ecKOoe IBIKCHHUEY,
«Macca, mIoTHOCThY, «Bec Tenay,
«I'pamueckoe U300pakeHue Cuim,
«Cub
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34

35

36

37

38
39

40

41

42

43

44

45

46

47

48

49

Hasnenne. CriocoObl yMEHbIICHUS U
YBEJIMUCHUS TaBIICHUS

JlaBenue ra3za. 3aBUCUMOCTD
JaBJIEHNs ra3a oT 00bEMa,
TEMIIEPATYPhI

[lepenava naBiaeHust TBEPABIMU
TeJTaMH, KHUJIKOCTSIMHU U Ta3aMu.
3akoH [lackans

JlaBiieHue B ®KHUAKOCTH U rase,
BBI3BAHHOE JICHCTBUEM CHIIBI
TSKECTH

Pemenue 3amau 1o teme «Jlapnenue
B )KMIKOCTH U rase. 3akoH [lackais»
Coo0mmarommecs: CoCybl
I'mapaBauyeckuit mpecc
ManowmeTtpsi. [TopuineBoit
SKHUAKOCTHBIN HAcocC

Atmocdepa 3emin. [puunnel
CYyILIECTBOBAHUS BO3yILIHON
0007109KH 3eMiTu. 3aBUCUMOCTh
aTMOC(EpHOTO JTaBJICHHSI OT BBICOTHI
HaJ[ YDOBHEM MODSI

Bec Bo3ayxa. ATmocdepHoe
JaBJICHHE

W3mepenune atMmochepHOro
nasienust. OneiT Toppuueru
3aBUCUMOCTB aTMOC(EPHOTO
JABJICHUS OT BBICOTHI Ha/l YPOBHEM
Mopst

bapometp-anepoua. Atmocdeproe
JaBJICHHUE Ha Pa3IMYHBIX BHICOTAX
Penrenue 3amau mo teme "
ATtMocdepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHnast pabota
«Omnpenenenre BHITATKABAIOIICH
CHUJIbI, ICMCTBYIONIEH Ha TETO,
MOTPYKEHHOE B JKHUJIKOCTh
JlaGopaTopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJE OT 00bEMa
MOTPYKEHHOU B )KHUJIKOCTh YaCTH
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51

52

53

54
55

56

57

58

59

60

61

62

63

64

Tea
[LnaBanue ten

JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue apeomerpa win
KOHCTPYHPOBAHUE JIOJIKH U
OIpeieNieHne €€
rpy3onoabéMHOCTH"

Pewenue 3angau no remam:
«I1naBanue cynos.
BosznyxomnaBanuey, «JlaBienue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»
KonTponbHas pabota no teme
«JlaBneHne TBEPIbIX TET,
JKUIKOCTEN U
razoB»/Bcepoccutickas
poBepoyHas paboTa mpu
MIPOBEICHUU C UCIIOJIb30BAHUEM
KOMITbIOTEPA

Mexanunueckas pabora
MomHocTh. EqUHUIBI MOIIIHOCTH
VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
HoabEME 10 JiecTHHIE"

IIpocTeie MexaHU3MBbI. Peryar.
PaBHOBecue cun Ha peiuare
Pobruaru B TexHuKke, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBui
pPaBHOBECHS pbIyara

Pemenue 3agad mo reMme «YCI0BUS
PaBHOBECHS pblyara»
Koadduruent nonesHoro necTpust
Mexanuzma. Jlaboparopnas pabota
«M3mepenne KII/] HaknoHHOM
MJIOCKOCTH

Pemenune 3amag o teme "Pabora,
MortHocTh, KIT"

Mexannyeckas SJHEeprusl.
Kunernueckas ¥ NOTeHIMAIbHAS
SHEPrus

3aKOH COXpaHEHUs1 MEXaHUYECKON
SHEPIrUuun

YPpOK-3KCIIEpUMEHT 110 TEME
"OKCIepUMEHTAJILHOE OIpE/ICIICHHE



W3MEHEHUS KUHETHISCKON U
MOTEHI[MATBHOM SHEPTUU NpU
CKAaTBIBAaHMH TeJIa 110 HAKJIOHHOMH
IIOCKOCTH"
KonTponbhas pabota no teme
«PaboTa 1 MOILIIHOCTE.
65 Dueprus»/Bcepoccutickas
poBepoyHas paboTa mpu
MIPOBEJICHNH Ha OYMaKHOM
HOCHTEJIC
PesepBHblit ypok. Pabora c
66 TeKCTaMH 110 TeMe "MeXaHn4ecKoe 1
nBroxeHue"
PesepHbIii ypok. Pabora ¢
67 TekcTaMu 1o TeMe "JlaBieHue 1
TBEPABIX TEJ, )KUAKOCTEH U ra3oB"
PeseprHrlit ypok. Pabota ¢
68 TekcTaMmu 1o Teme "PaborTa. 1
MormtHocts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
8 KUIACC

KoaunuecTBo yacoB

Ne o/ T
n/m eMa ypoka Beero

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPUU U UX OIBITHBIE
MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopnenu TBEpAOTO, KHUAKOTO U
3 ra3000pa3HOro COCTOSHUIM 1
BELIECTBA
OOBsicHeHHE CBOWCTB TBEPOTO,
KUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUI BEIlIECTBAa HA OCHOBE 1
TOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOpUH
Kpucrannnueckue u amopgHbie
Tena
CmaunBaHuE U KallWJUISIPHOCTb.
IToBepxHOCTHOE HaATsKEHUE
7 TeroBoe paclIMpEeHne U CoKaTUE 1

KonTpoabHbie
padoThbI
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11

12

13

14

15

16

17

18

19

20

21

22

Temnepatypa. CBsi3b TeMIiepaTypbl
CO CKOPOCTBIO TETIOBOTO ABUKEHUS
YaCTHIL

Buytpennss sneprus. CriocoOsbt
W3MEHEHUS BHYTPEHHEN dHEPTUn
Bunael rerionepenaun
VYpok-koudepennus "[IpakTuueckoe
UCTIONb30BaHUE TETIOBBIX CBOWCTB
BEILECTB U MAaTE€PUAJIOB B LIEJIAX
sHeprocoepexeHus"

KonuuecTBo TemioTsl. Y nenpHas
TEIJIOEMKOCTh

YpaBHEHHE TEIIOBOTO OasiaHca.
TennooOmeH u TerioBoe
paBHOBECHE

JlaGopaTopHas pabota
"NccnengoBaHue IBIEHUS
TETI000MEHA MPU CMEIINBAHUT
XOJIOAHOW U ropsiueit Boabl"
Pacuer xkonndecTBa TEILIOTHI,
HEOO0XO0UMOT0 sl HArpEeBaHUS
TeJa U BbIAEISEMOr0 UM IIPH
OXJIQKICHUU

JlaGopaTopHas pabota
"OnpeneneHue yieabHOU
TEIMJI0OEMKOCTH BelecTBa"
DHeprus ToIvBa. Y aenbHas
TEIJIOTa CTOPAHUS

[InaBnenue u oTBepaeBaHUE
KPUCTAJUTMYECKUX TEIl. Y AeIbHAs
TEIUIOTA TJIABJICHUS
JlaGopaTopHas pabota
"Onpenenenue yaenbHOU TEMIOThI
ILUIaBJIECHU JIpaa"
[TapoobpazoBanue 1 KOHICHCAIIHSL.
Hcnapenune

Kunienue. Y nenbHas temiora
napooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCHUMOCTh TEMIIEpaTyphbl
KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Omnpenenenue
OTHOCUTEJIbHOW BJIIAXKHOCTH



23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

BO3TyXa"

Pemienue 3aau Ha onpeaeneHue
BJIQKHOCTH BO3/yXa

[TpuHUIBE pabOTHI TEMJIOBBIX
nsurateneil. [laposas TypOuHa.
JIBuraTens BHyTPEHHETO CTOPAHMS
KIIJI TenmoBoro aBurarers.
TenoBbie ABUTATENN U 3alIUTA
OKPYXKaroIIe cpeIbl

3aKOH COXpaHEeHUS U MPEBPALCHHS
SHEPTUU B TEIIOBBIX MPOIIECCAX
[ToaroroBka K KOHTPOILHOM paboTe
1o Teme "TernsoBbie ABICHHUS.
N3menenue arperaTHbIX COCTOSIHUM
BemecTna”

KonTponbhas pabota no teme
"Temnnossle ABneHMs. MI3MeHeHne
arperaTHbIX COCTOSIHMI BemecTna'
Dnextpusanus ten. /[Ba poga
3JIEKTPUUYECKUX 3apsI0B
Ypoxk-uccienoBaHue
"OnexTpu3anus TeJa UHAYKLUNUEH U
IIPU CONPUKOCHOBEHUH"
B3anmoneincTere 3apsyKeHHBIX TEll.
3akoH Kynona

DIIEKTPUYECKOE MOJIE.
HampskeHHOCTD 3JIeKTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
3JEKTPUUYECKUX TOJIEeH

Hocurenu snekTpuyueckux 3apsios.
OnemeHTapHbIN 3apsaa. CTpoeHue
aToma

[IpoBOAHHKY U AWAIIEKTPUKH. 3aKOH
COXpPaHEHHUS ANEKTPUUYECKOTrO 3apsia
Pemenue 3anay Ha mpuMeHEeHHE
CBOMCTB 2JIEKTPUUYECKUX 3apsIOB
DIEKTPUUYECKUM TOK, YCIOBHS €TI0
cyuiectBoBanus. IcTOuHMKH
3JIEKTPUUYECKOTO TOKA

JIeficTBHS DIIEKTPUYECKOTO TOKA
VYpok-uccnenosanue "JleiictBue
AEKTPUYECKOTO TOJISI Ha
MIPOBOJHUKH U AUJICKTPUKH"
DNEeKTpUUECKU TOK B METaJlIaXx,



40

41

42

43

44

45

46

47

48

49

50

51

52

KHUJIKOCTSX M ra3ax
DnexTpuueckas LeMb U €€
COCTaBHBIE YaCTH

Cuna Toka. JlabopaTtopHas pabora
"N3mepenue 1 peryJnpoBaHUE CUIIbI
ToKa"

DNeKTpUUECKOe HAMpsKEHHE.
BoasT™merp. JIabopaTopHas pabora
"M3MepeHue U peryJupoBaHue
HanpspkeHus"

ConpoTuBieHne MPOBOAHMKA.

VY nenpHOE CONPOTHUBIICHHE
BElIECTBA

JlaGopaTopHnas pabota
"3aBUCUMOCTD JIEKTPUIECKOTO
COMPOTHUBIICHUS IPOBOJIHUKA OT €T0
JUIMHBI, TJIOLIAIU TIONEPEYHOTO
Ce4eHHus u MaTepuana”
3aBUCUMOCTb CHJIbI TOKA OT
HanpsbkeHus. 3akoH Oma Juist
ydacTKa Lenu

JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH CUJIBI
TOKa, UIYIIEro Yepe3 pe3ucTop, OT
COIIPOTHBIIEHUS PE3UCTOPA U
HanpspKEeHUs Ha pesucrope”
[TocnenoBarenpHOE U NapalieabHOE
COEJIMHEHUS IPOBOIHUKOB
JlabopaTtopHas pabota "I[IpoBepka
MIPaBUJIA CIIOKEHUS HAIIPSKEHUN
IIPU MOCIIEI0BATETLHOM
COEJIMHEHUH JABYX PE3UCTOPORB"
JlaboparopHas pabdota "IIpoBepka
npaBuiIa Uil CHIIBI TOKA IIPU
napaieIbHOM COCTMHEHUT
pe3uctopos"

Pemenue 3agau Ha npuMEHEHNE
3akoHa OMa JJ1s pa3IugHOTO
COEIMHEHUS POBOIHUKOB

PaGota u mourHOCTH
JIEKTPUUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

JlaGoparopHas paboTa
"Onpenenerne padboOThl U MOITHOCTH



53

54

55

56

57

58

59

60

61

62

63

3JEKTPUYECKOTO TOKa"
DIEKTPUYECKHE LIETTH U
NOTPEOUTEIH ANEKTPHUECKON
sHepruu B ObITy. KopoTkoe
3aMBIKaHUE

[ToaroroBka K KOHTPOILHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiibl.
3apsKEHHBIE TENla U UX 1
B3aumoencTBus. [locTostHHBIN
3JEKTPUYECKUN TOK"

KonTponbHas padbota no teme
"DrIeKTpUUECKUe 3apsiabl.
3apsoKeHHBIC Tela U UX
B3auMoencTBU. I1oCTOSHHBIN
BIEKTPUYECKUI
ToK'"/Bcepoccuiickas mpoBepovHas
paboTa npu NpoBeACHUU C
KCII0b30BAHUEM KOMIIBIOTEPA
[TocTostHHBIE MATHUTBHI, KX
B3aMMO/ICHCTBUE
VYpok-uccnenosanue "N3yuenue
MOJIEN MOCTOSTHHBIX MarHUTOB"
MaruauTHoe nosie. MarautHoe nose
3eMIIM U €r0 3HAYEHUE /IS KUZHU 1
Ha 3emiie

OmneIT OpcTtena. MaruuTHoe nose

3JEKTPUUECKOTO Toka MarauTHoe 1
M0JIe KaTYIIKH C TOKOM
[IpuMeHeHne >EeKTPOMarHiuTOB B
texHuke. JlabopaTopnas pabora
"U3ydyeHue nericTBUS MATHUTHOTO
0JIsSL HA MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATENH IIOCTOSTHHOTO
Toka. Mcnonb3oBanue
AJIEKTPOJBUTATENICH B TEXHUYCCKUX
YCTPOMCTBAX U HA TPAHCIIOPTE. 1
JlaboparopHas paboTa

"KoHCTpyupoBaHUE U U3yUEHHE

paboThI AneKTpoaABUraTess”

OmnbrTer @apages. 3aKoH

3JIEKTPOMATHUTHON UHIYKIIMH. 1
IIpaBuno Jlenna
Onextporeneparop. CriocoObl
HOJYYCHUS DIIEKTPUICCKON



64

65

66

67

68

SHEPruy. DJIEKTPOCTAHLIUN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUuu

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TemMe "DIEeKTPUIECKUE U
MarHuTHBIE SIBJIEHUS"
KonTponbHas pabota no teme
"DNeKTpUYeCcKre U MarHUTHBIE
apneHus"/Beepoccuiickas
npoBepouHas paboTa npu
IPOBEJCHUH Ha OyMaKHOM
HOCHUTEJE

PesepsHylit ypok. Pabora ¢
TEeKCTamu 1o TeMe '"'TemnnoBbie
ABJICHUS"

PeseprHrlit ypok. Pabota ¢
TekcTamu 1o teMe "[locTosIHHBIN
3JIEKTPUYECKUN TOK"
PesepHbiii ypok. Pabora c
TEeKCTamMu 1o TeMe "MarauTHbie
SBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
9 KITIACC

Ne i/

Tema ypoka

Mexanndeckoe IBUKEHUE.
MarepuanbHast TOUKa

Cucrema orcyera.
OTHOCHTENBHOCTH MEXaHUYECKOTO
JBUKCHUS

PaBHOMEpHOE IIPAMOJIMHEWHOE
JBUKECHHE

HepaBHoMepHOE npsAMOIUHENHOE
nBuxkeHue. CpeaHsisi © MTHOBEHHAs
CKOPOCTH

[IpsimonHEeiHOE PaBHOYCKOPEHHOE
JBUKCHHE. Y CKOPEHHE

CkopocTh IPSIMOIMHEMHOTO
PaBHOYCKOPEHHOTI'O IBH)KEHUS.
I'padux ckopocTu

JlaboparopHast pabota

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI



10
11

12

13

14
15
16

17

18
19

20

21

22

23

24

25

"OnpeneneHue yCKOpEeHus Tena pu
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaKJIOHHOM TIOCKOCTH"
CBoOoauoe nagenne tei. OnbIT
lanmunes

PaBHOMEpHOE NBHXKEHUE 10
okpyxHocTu. [lepuon u yactora
oOpartenus. JIuneitHas u yrimoBas
CKOPOCTH

[leHTpOCTpEMUTEIIBHOE YCKOPEHHE
IIepssiit 3axk0H HproToHa. BekTop
CHJIBI

Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAsA crla

Tpetuii 3akon HerotoHa.
Cyneprio3unus cui

Pewienue 3a1au Ha mpuMeHEHUE
3ak0oHOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka
Pemenue 3anau no teme «Cuna
YIIPYTOCTHY

JlabopaTtopHas pabota
«OmnpeneneHue KeCTKOCTH
IPYKUHBD)

Cuna tpenus

Pemenue 3ampau no reme «Cuna
TPEHUSD»

JlaboparopHast paboTa
"Omnpenenenue koddduimenrta
TPEHUS CKOJIBKCHUS"

Pemrenue 3agad mo reMe "3aKOHBI
Hprorona. Cuna ynpyroctu. Cuina
TpeHus"

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
MaJIeHUs

VYpok-koHpepenus "IBuxeHue ten
BOKPYT IPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cuctema). ['amaktuku"
Pemrenne 3agau o reme "Cuina
TSKECTH U 3aKOH BCEMUPHOTO
TArOTeHUs"

[IepBast kocMuueckas CKOPOCTb.
HesecomocTs 1 neperpysku



26

27

28

29

30

31

32

33
34
35

36

37

38

39

40

41

PaBHOBecue MaTepHuaibHON TOUKH.
AOGCOTIOTHO TBEPAOE TETO.
PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHON OCBhIO BPAIICHHUSI.
MowmeHT cuisl. LleHTp TsKecTH
PaBHOBecue MaTepuaibHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpETUIEHHON OChIO BPALICHUSL.
MowmeHnT cuisl. LleHTp TsKECTH
Pemenue 3anay no teme "MomeHT
cunbl. Llentp Tsxectn"
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "MexaHnyecKoe IBIKECHHUE.
B3aumopeiictue Ten"
Konrponbnas pabora o Teme
"MexaHn4yeckoe ABUKEHUE.
B3aumopeiictue Ten"

Nmnynec Tena. UMimyabc CHITBL.
3aKOH COXpaHEHUS UMITYJIbCA.
Yupyroe u Heynpyroe
B3aNMO/ICHCTBUE

Pewenue 3apau no reme "3akon
COXpaHEHHUs uMmIryinca'
VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
Mexanudeckas paboTa U MOIIHOCTb
PabGoTa cuItbl TSDKECTH, CHITBI
YOPYTOCTH U CUJIBI TPEHUS
JlaGopaTopHas pabota
«Omnpenenenue pabOThI CUIIBI
TPEHUS IPU PAaBHOMEPHOM
JBUKEHUU TeJa MO TOPU30HTAIBHOMN
MMOBEPXHOCTH

CBs13b 3HEPTUH U PAOOTHI.
[TorenmanpHas 3Heprust
Kunernueckas sneprus. Teopema o
KHMHETUYECKOU SHEPTUU

3aKOH COXpaHEeHUs SHEPTUU B
MEXaHUKe

JlaGopatopHas pabora «3yuenue
3aKOHA COXPaHEHUs YHEPTUM»
KonebarenbHoe ABM>KEHUE U €T0
XapaKTEPUCTUKU



42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57
58

3aryxaromue KoieOaHusl.
BrinyxieHHbIe KOJIeOaHMs.
Pe3onanc

MareMaTH4ecKuil ¥ NpyKUHHBINA
MasITHUKHA

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuoja KolebaHuii OT KECTKOCTH
MIPY>KUHBI U MAcChl TPy3a»
[IpeBparnienue sHepruu npu
MEXaHHYECKHUX KOJICOaHMIX
JlaboparopHast pabota
«OmnpenenenHue 4acToThI U EpUOJA
KOJIeOaHUH TIPYKUHHOTO MasSTHUKA
JlabopaTtopHas pabota «IIpoBepka
HE3aBHCUMOCTH MEepHO/Ia KOoJIeOaH it
rpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl Tpy3a»

Mexanunyeckue BojHbl. CBONCTBa
MexaHu4Yeckux BoJH. [IponoiabHbIe U
MOTNIEPEUHBIE BOJIHBI
VYpok-koHpepeHHs
"MexaHu4yeckue BOJIHBI B TBEPIOM
tene. CelicMUYecKre BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpa’K€HUE 3BYyKa
Ypoxk-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUYECKHUI PE30HAHC
VYpok-koHpepenus "YnbTpa3ByK U
nH(]ppa3ByK B MIPUPOJIC U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "3aKOHBI COXPaHEHMS.
Mexanuyeckue KoyieOaHus u
BOJIHBI"

KounTponbHas padbota no teme
"3aKOHBI COXPAHEHUSI.
Mexannueckue KonebaHus u
BOJIHBI"

DIEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJIHBI
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
Ypok-koupepenmus "[lkana
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60

61

62

63

64

65

66

67

68
69

70

71

72

ANEKTPOMATrHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJIs COTOBOM CBsI3H"
Ypok-uccnenosanue "N3yuenue
CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa"
Pemenue 3anay Ha onpeeneHue
YaCTOTHI U JAJIUHBI
INEKTPOMArHUTHOM BOJTHBI
DNeKTpOMarHuTHas MPUPOJIa CBETA.
CxopocTts cBeTa. BomHoBBIC
CBOICTBA CBETA

Hcrounuku ceera. [Ipsmonuneitnoe
pacnpocTpaHeHue cBeTa. 3aTMEHUS
Comnnia u JIyHsl

3aKoH OTpa)keHUs CBeTa. 3epKaia.
Pemenue 3ana4y Ha mpuMeHEHHE
3aKOHA OTPAKCHHS CBETA
[Ipenomiienue cera. 3akoH
MPEJIOMJICHUS CBETA

[TonHOE BHYTpEHHEE OTPAKEHUE
cBeTta. Mcnonbs3oBaHue MOJIHOTO
BHYTPEHHET0 OTPAKCHHUSI B
ONTUYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yTiia
MIPEJIOMJICHUS CBETOBOIO JIy4a OT
yrIJla aJeHusl Ha TPaHUIIE "BO3IIYX-
cTekio""

VYpok-koHbepeHIHs
"Mcnonp30BaHue NOJHOTO
BHYTPEHHET0 OTPaKEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"

JInna3el. OnTHYecKast cuia JINH3bI
[TocTpoeHne N300paKeHMI B THH3AX
JlabopaTopHas pabota
"Onpenenenue GOKyCHOTO
PacCTOSIHUS U ONITUYECKOU CHIIBI
cobuparomieii TUH3b1"
Ypok-koHpepenus "OnTudeckue
JIMH30BbIE TPUOOpHI"

I'ma3 kak onTuveckas cucreMa.
3penue
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74

75

76

77

78

79

80
81
82

&3

84
85

86

87

88

89

90

Ypok-koHpepenus "ledexTs
3penus. Kak coxpanurs 3peHue"
Pasnoxxenue 6emoro cBeTa B CIIEKTP.
Omneitel HetoToHa. Crioxxenue
CHEKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa

JlaGopaTtopHas pabota "OMBITHI 11O
Pa3IoKEeHUI0 OEIOro CBETa B CIIEKTP
Y BOCIIPUSITHUIO 1IBETA MPEIMETOB
pU UX HaOJIIOIEHUN Yepes
1BETOBbIE (pUIBTPHI"
VYpok-nipaktukyM "BoaHoBbIe
CBOMCTBA CBETA: TUCIIEPCHS,
uHTepdepenus u qudpakams’"
OmnsiTel Pesepdopaa u mianerapHas
MOJEJIb aTOMa

IToctynartel bopa. Mozgens atoMa
bopa

Hcnyckanue v noriomeHue cBera
aromoM. KBantbl. JIuHeiuarsie
CIIEKTPHI

VYpok-nipaktukym "Habntonenue
CIIEKTPOB UCITyCKaHUA"
PanmoakTHBHOCTE U €€ BUJBI
CrtpoeHne aTOMHOTO sizipa.
Hyxknonnas monens
PanuoakTuBHBIE IPEBPAILICHMUS.
N3oTomnsI

Pewmenne 3amau o reme:
"PanpnoakTuBHBIE IpeBpameHus"
[Tepuon nonypacnaga
VYpok-koHbepeHIHs
"PannoakTuBHBIE U3TyUYEHHUS B
IpUPOJE, MEAULIMHE, TEXHUKE"
SnepHble peakuuu. 3aKOHBI
COXPAHEHHUs 3apsAA0BOT0O U
MaccoBOT0 YHUCEl

DHeprus CBA3M aTOMHBIX sIJIEP.
CBs3b MacCChl U SHEPTUU

Pemenue 3agau no reme "Snepueie
peakuun"

Peakuuu cunTe3a u n1eneHus saep.
Ucrounuku sueprun CosiHLIA U
3BE3 ]



Ypok-koupepenmus "Anepuas
91 sHepreTuka. JlencTBus
pPaMOaKTUBHBIX U3ITyUYeHUN Ha
YKUBBIE OpraHU3MBbI"

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEeKTPOMarHuTHOE TMOJIe.
DNeKTPOMarHUTHHIE BOJTHBI.

KBanroBrie siBiaenus"

92

KonTponbnas pabota mo Teme
93 "DIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMAarHUTHEIC BOJTHBI.
KBanToBbie saBiaenus"
[ToBTOpeHme, 0600IIEHNE.
94 JlaGopaTopHbIie pabOTHI 1O KypCy 1
"B3aumoneiictBue ten"
[ToBTOpeHue, o6o0meHue. Pemenue
95 pacUeTHBIX U KAYeCTBEHHBIX 3a/1a4 1
o teme "TernnoBsie nporecch”
[ToBTopenue, o6o0menue. Permenne
pacYeTHBIX U KAYECTBCHHBIX 3a]1a4
96 "
o teme "KII/] TermoBbix
nsurareiaen"
[ToBTOpenue, o600IeHNE. Permenue
97 pacUYEeTHBIX U KaUeCTBEHHBIX 3aJ1a4 1
o reMe "KIIJ[ anexTpoycraHoBOK"
IToBTOpenue, o0o0IICHNE.
98 JIaGopatopHbie pabOTHI IO KypCy 1
"CBeToBbIC sSBJICHUS"
[ToBTopenue, 06o0menue. Padora ¢
99 TEKCTaMH 10 TeMe "3aKOHBI 1
COXpaHEHUs B ME€XaHUKE"
[ToBTOpenue, 0600meHne. Pabora ¢
100 TexkctaMu o TeMe "Konebanus u 1
BOJHBI"
[ToBTopenue, 0600menue. Pabora ¢
101 TekcTaMu o TeMe "CBeTOBBIC 1
sBJIeHU"
[ToBTOpenue, 06061meHue. Padota ¢
102 TexcTamu 1o Teme "KBaHTOoBas u 1
snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA



OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J151 YYEHUKA

» dusuka 9 knacce/ I'pomos C.B., Ponuna H.A., benara B.B. u 1p.; oz
penakiueit [Tlane6parnesa FO.A. Akmmoneproe o6rmecTBo «M3marenscTBo
«IIpocsemienue»

» Gusuka 9 knacc/ Uzeprun 3.T. OO1IECTBO C OrpaHUUYEHHON OTBETCTBEHHOCTHIO
«Pycckoe cioBO-y4eOHUK

» Guzuka 9 knacc/ [epsimkun .M., I'ytauk E.M., IBanoB A.U. u np.

AxrmonepHoe o6mectBo «M3marensctBo «lIpocBemenne»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






